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INTRODUCTION
Sylvia Torti

Early morning light carries a kind of promise. The day opens up, the future
is just there.
In Centennial Valley at sunrise there is mist on the lake and the wet grass
streaks our pants as we move toward the birds in an effort to discover new songs,
new postures, new stories. Beyond us, we glimpse moose and deer, while invisible
coyotes call out the end of night.
At the Great Salt Lake, the light is an unrelenting mirror on the water, sand
and salt coat our skin. Sun tunnels focus our vision, pointing beyond the here and
now to something else, further out, something we might never see. The Spiral Jetty
turns, much like humans circling the globe, making it smaller and smaller and we
are reminded of our propensity to engage in a relentless, futile turning in upon
ourselves.
In Patagonia, the winter light is slow to rise, stays low on the horizon, and reflects light from water to whales. From our boats, elephant seals hang like boulders
on the shore while sea lions, cormorants and penguins dart in and out of shallow
waves.
It was a summer of observation. Learning to be and learning to see. It was
a summer of the world rubbing itself against our faces, ecological problems surfacing and then submerging under the wonder of places so alive and vast and
complicated that we struggled to comprehend, but still, were compelled by sheer
pleasure, to try.
We developed the Ecology and Legacy Integrated Minor in order to merge
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ecology, the humanities and the critical arts around issues facing arid, rich and
sensitive landscapes in the western USA and Patagonia, Argentina. We hoped the
integrative studies would bring cultural, literary and historical contexts to bear on
local ecological issues that are at once personal as well as collective.
And what did we mean by legacy?
The systems we live within are the legacy of chance, natural selection, and
evolution. We wanted to know how such legacy is manifested in biology and history and art.
To this end, ecology was used to illuminate humanities texts and humanities
texts were used to add philosophical and ethical dimensions to ecological field
studies. We also saw how artists use a critical lens to question human agency and
limitations. How do artists connect with, respond to, and challenge notions of the
environment and “legacy”? Do those terms make sense in the context in which
artists work? Can we control our legacy?
I believe the program achieved what we hoped it would. We broke down the
structure of traditional education; courses, disciplines, cultures and histories bled
one into another.
We asked big questions. We arrived at small answers.
The essays collected here are the work of a diverse set of students from different stages of their academic development (a rising freshman to a graduating
senior) as well as widely different disciplines (humanities to sciences and engineering). All of the essays have one thing in common, and that is, they are the product
of a great deal of hard work, revision, and growth.
When I reflect back on the experience, I think of the mountain we climbed,
how we pushed up a steep slope and then came down the other side. I, at least, for
the duration of Ecology and Legacy, felt a constant, present conversation between
theory and experience. Ideas and feelings. Reality and desire.
I thank my colleagues Andy Hoffmann, Monty Paret and Luciano Valenzuela
for their willingness to develop and teach this curriculum, and I am deeply appreciative of the opportunity to know each of these students. I look forward to seeing
how their futures develop.
Sincerely,

Sylvia D Torti
Dean, Honors College
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SARAI
“In a wealthy, consumerist country like the United States, we are
conveniently distanced from many of the resources we eagerly deplete,
including oil. Our rivers and livestock are not blackened with crude;
our bodies are not poisoned from the toxicity in the water and air.
But of course, there are people and places who do pay for our reckless
consumption, and those look very similar to my host mother Diana
and her home in the Amazon of Ecuador.”

HUNGRY GHOSTS AND
ENDANGERED CULTURES
Sarai Patterson

The desert of Patagonia captured me with the same raw, desperate beauty
of my home desert, a beauty of beating, stripping winds, of resilient shrubs that
suck every drop of water from the parched ground. I went to Peninsula Valdés
in Patagonia to study ecology with nine other students, and together we spent a
joyous ten days exploring the peninsula in all its unique and surprising diversity
of life: the ostrich-like rheas, the Magellanic penguins, and above all the southern
right whales that breached and slapped their tails in a spectacular ocean dance.
Throughout our stay we learned from many incredible minds, mostly scientists but some who discussed the complicated crisscross of land ownership on the
peninsula. We learned that it was settled centuries ago by the Welsh and has since
passed through many hands, but I was most curious to hear about the native population of this area: who they were, what land they called their own, and whether
they were confined to a reservation like in the United States. But in ten days, there
was hardly a mention of the Tehuelche nomads who once roamed the area that
came to be the Chubut province of Argentina. It almost seemed that they had
disappeared entirely. Where were they? This question nagged at my thoughts and
did not let go throughout my stay in Puerto Pirámides.
Where were the indigenous?
This was not the first time I experienced the painful dissonance of one culture
being absorbed by another. When I was eighteen I spent ten months in Ecuador,
mostly in a tiny Kichwa village on the outskirts of Tena, my favorite little Amazonian city. Over time I grew to love my host family in the same caring, complicated
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and occasionally dysfunctional manner in which I love my biological family, and
I became inextricably tied to the outrage of their poverty and exploitation. At the
hands of oil tycoons like Texaco and Chevron, their territory is poisoned, their rivers flowing with black crude; at the hands of western globalizing influences, their
culture is devalued and slowly disappearing. I could feel the reaches of globalization in every corner of my village — the presence of TVs and cell phones while
other, more pressing needs like food went unmet at times; the posters in my best
friend’s house of Justin Bieber and thin white women in lingerie; the language that
slipped a little more with each generation until the youngest did not know Kichwa
at all. It seemed to me that aspects of Kichwa were being consumed and reshaped
in a Western fashion, and this struck me as a heartbreaking tragedy.
Wade Davis speaks of an ethnosphere that is as essential to the spirit of our
planet as the biosphere, and he defines this as “the sum total of all thoughts and
dreams, myths and ideas, inspirations and intuitions brought into being by the
human imagination since the dawn of consciousness.”1 The ethnosphere is who
we are as humans, the stories, traditions, languages, and creations of an entire
species, and just as the biosphere is polluted and eroded with every moment that
passes, so too is the ethnosphere. This is made most apparent in the chronic loss
of roughly half the languages on earth in just a few decades—languages that hold
cultures’ most important traditions and stories in their hands, and that younger
generations will never experience. And when a language or a story is lost from the
ethnosphere, from this vast web of knowledge that spans thousands of years of
human life, it is truly lost and can never be recovered.
Why is this happening? Buddhism tells of six modes of existence. One of
them is represented by a pitiable creature with an enormous empty belly and
a neck too wiry thin to swallow: a hungry ghost, forever wanting more, forever
unsatisfied. The hungry ghost is meant to symbolize those individuals or groups
who have been taken over by their own greed and feel the need to endlessly consume — and after all, the United States has come to be known as a “consumerist
culture.”2 Western capitalist society has never cared much for the ethnosphere in
its search for capital and resources, from the times when indigenous civilizations
were roped into slavery and worked in the mines until their lungs were poisoned
with mercury and their souls heavy with sorrow. The hungry ghost operates in
different ways now, with oil rather than gold and pretty-worded documents rather
than brute force. But it is all the same to those who suffer from the West’s need for
more, and globalization has ushered in a new era of conquest and assimilation.
1 Davis, Wade, speaker. “Dreams from Endangered Cultures.” In Ted Talk. Ted Conferences, LLC.
February 1, 2003.
2 O’Brien, Barbara. “Hungry Ghosts.” About.com Religion & Spirituality. Web. 20 Oct. 2015.
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In the fragile space between the ethnosphere, the biosphere, and this rising
global interdependence, there are visible conflicts of valuation. Ecuador’s history
with oil giants is, in essence, these conflicts played out in the lives of those who
cannot easily defend themselves — the poor, the indigenous, the non-human—
and historically it is the powerful and wealthy that have made their voices heard
and their influence felt. The Kichwa people of the Amazon rainforest have experienced the brunt of this power, their culture undervalued in an aching process
of assimilation that continues today. The Tehuelche of Chubut, Patagonia were
more or less erased and absorbed as the values of money and politics proved too
strong for them to reckon with, but the Huaorani of the remote, inner jungles of
Ecuador will seemingly fight to the death to protect these jungles and the centuries-old traditions that depend on autonomy in their ancestral lands.
KICHWA
The story of domination is not an unfamiliar one. Explorers arrived on new
land, decimated and enslaved indigenous populations, developed racist science to
justify their dominion over the inferior “savages,” introduced alcohol and other
substances that caused negative ripple effects in communities, and devalued their
economic systems of trade and gift-giving until the natives were so broken-hearted
and diminished that they became entrenched in a cycle of dependence and poverty. In Ecuador as in many places, the subjugation of land and culture did not
stop there. On my birthday twenty-three years before I was born, oil began to flow
through Ecuador’s central artery, a 503 km pipeline stretching from the Amazon
to the Pacific.3 By 1973, a mere year after the first barrel of Amazon crude was
paraded like a hero through the streets of Quito, the country’s income had quadrupled, and oil has since been central to Ecuador’s economy and identity, making
up nearly half of all the country’s exports and launching it to a coveted position
among “developing nations.”4 And although poverty rates to this day remain obstinately high, at that time oil meant hope.
In 1973, Texaco signed a contract with Ecuador and began operations in the
oil patch, promising to use modern equipment that would protect the flora and
fauna and prevent contamination of oil spills.5 Being new to the politics of oil,
3 Oil officially began to flow on the 26th of June, 1972, and by the end of 1973 production had risen
to 200,000 barrels of crude a day. Espinosa, Cristina. “The Riddle of Leaving the Oil in the Soil—
Ecuador’s Yasuní-ITT Project from a Discourse Perspective.” Forest Policy and Economics 36 (2013): p.
27-36.
4 Kimerling, Judith. “Oil, Contact, and Conservation in the Amazon: Indigenous Huaorani, Chevron, and Yasuni.” Colombia Journal of International Law and Policy, Volume 24, No. 1, p. 46.
5 Ibid., 57.
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however, Ecuador did not instruct Texaco in direct measures but rather left the
entire process up to their wise discretion. Gladly accepting these generous terms,
Texaco built cheap, shoddy oil lines, and each day its operation poured 3.2 million
gallons of toxic wastewater into the environment and burned 49 million cubic feet
of natural gas into the atmosphere — and this was in addition to the raw, crude
oil that spilled and flowed through the river system: 19.2 million gallons from the
central pipeline alone.6 General Rene Vargas Pazzos said of Texaco, “We thought
oil would generate a lot of money, and that development would benefit the country. But we did not have technical know-how, and nobody told us oil was bad for
the environment….We were fooled by Texaco. We were betrayed.”7 PetroEcuador
took over Texaco’s web of rusting oil lines in 1992 and added thousands of additional spills to the Amazon’s repertoire of environmental damages.8
In a wealthy, consumerist country like the United States, we are conveniently
distanced from many of the resources we eagerly deplete, including oil. Our rivers
and livestock are not blackened with crude; our bodies are not poisoned from the
toxicity in the water and air. But of course, there are people and places who do pay
for our reckless consumption, and those look very similar to my host mother Diana and her home in the Amazon of Ecuador. These affected peoples are not only
impoverished and powerless and easy to exploit; they also live their lives according
to a different ethic of land use, one which would never include the choking obliteration of their communities. Because of course, the community of the Kichwa
does not simply encompass human lives but the lives of the trees and the animals
that live alongside them, the life of the Earth Mother Pachamama. In 1949 the
influential conservationist Aldo Leopold wrote of such a desired Land Ethic, one
which “enlarges the boundaries of a community to include soils, waters, plants,
and animals, or collectively: the land.”9 Leopold’s essay greatly influenced ideology in the United States into the present day, and although revolutionary for the
wasteful mainstream culture of the West, it involved concepts that the earliest inhabitants of every continent already deeply understood and lived, having evolved
with the land and for the land in a delicate symbiosis.
Leopold’s Land Ethic and Davis’s Ethnosphere find common ground in the
legends and traditions of indigenous peoples, nearly all of which involve the inti6 Ibid., 60.
7 The oil field workers trained by Texaco were so uninformed about the harms of oil that they
would apply it to their heads to prevent balding, leave it overnight to harden, and rinse it with diesel.
Ibid. 59
8 Joseph, Sarah. “Protracted Lawfare: The Tale of Chevron Texaco in the Amazon.” Journal of
Human Rights and the Environment 3, no. 1 (2012): p. 70-91.
9 Leopold, Aldo. “The Land Ethic.” In A Sand County Almanac. 2nd ed. Oxford University Press, 1967.
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mate relationships between human and non-human. And if a people and a land
evolved together and belong to each other, this land cannot be alienated or reduced to a commodity. To hurt and pollute the environment in which the Kichwa
live is to hurt and pollute their culture, their connection to Pachamama, their deepest-held values. These cultures and traditions are an integral part of the ethnosphere, but they are gradually diminished when they stand at odds to a powerful
culture that worships technology and always wants more. Sociologist Dr. Thorstein Veblen refers to this aspect of western culture as conspicuous consumption,
where our ability to consume determines our status, and the hard, manual labor
we all depend upon has been devalued until high status is associated not with work
or morality but with not working, having both leisure and money.10 Garbage and
construction workers, who build our homes and take care of our endless waste, are
lower-class and looked down upon, while the elite classes spend their days in relaxing luxury. Our types of possessions even become status symbols as we value rarity
and uselessness (precious pearls, high heels) over utility (tools and real shoes).11
Texaco’s misconduct in the rainforest was not just a story of a corporation
willfully harming an essential piece of the biosphere; it was a battle of cultures
and ideologies that undermined the ethnosphere as well. Chevron-Texaco,12 and
later PetroEcuador, ran their operations with reckless impunity, assuming their
power made them invulnerable from the consequences of their negligence. Many
Kichwas, particularly among the Sarayacu of the Pastaza region13 (as well as communities of Huaorani and other indigenous groups), faced cancer, miscarriages,
respiratory and skin ailments, and death after the loss of safe drinking water.14
The animals they cared for and depended on for food had also been poisoned and
could not be consumed even when they all died off. All this combined to increase
the urgent poverty and hopelessness of so many indigenous communities, and
so in 1993, over twenty years after oil became a central part of Ecuador’s economy, the Ecuadorian government took Chevron to court. It became the largest
environmental class-action lawsuit in history, protracted over more than twenty
years as Chevron repeatedly delayed the proceedings and denied all responsibility,
and ultimately Chevron was ordered to pay $19 billion in damages.15 Predict10 Page, Frank. “Veblen on Status and Conspicuous Consumption.” Lecture, University of Utah,
Salt Lake City, September 21, 2015.
11 Ibid.
12 Texaco merged with Chevron to become Chevron-Texaco in 2001, and the name was later
shortened to just “Chevron.”
13 Joseph, Sarah. “Protracted Lawfare: The Tale of Chevron Texaco in the Amazon.”
14 Koenig, Kevin M. “Ecuador Breaks Its Amazon Deal.” The New York Times. June 11, 2014.
Web. 18 Oct. 2015.
15 Kimerling, Judith. “Oil, Contact, and Conservation in the Amazon: Indigenous Huaorani, Chevron, and Yasuní,” p. 75.
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ably, Chevron appealed the ruling (and so did Ecuador, as the true damages far
exceeded $19 billion). Then in 2014, Chevron spent millions of dollars putting
together a case for fraud and accused the Ecuadorian party of bribery. And with
that Chevron won, though their evidence was questionable and mired in distrust
and speculation, though the rainforest was still brimming with oil and sickness.16
The company was relieved of responsibility. Although Ecuador has appealed once
again, after all these years their chances against an opponent so powerful seem
slimmer than ever.
Chevron’s triumph was a huge blow to Ecuador, and oil, once heralded as a
miracle solution to all the economic woes facing the country, now tasted of the
bitter fight between corporation and environment, wealth and poverty. Ecuador’s
President Rafael Correa, who had led the battle against Chevron-Texaco and
was seen as a champion of indigenous and environmental rights, enacted a new
constitution in 2008, partly as a response to his country’s battles with oil. This
constitution may have been the greenest ever written; it recognized nature as having inherent rights just as humans do and invoked the Kichwa concept of Sumak
Kawsay, or Buen Vivir in Spanish, which roughly translates to “Living Well.” Buen
Vivir meant that every person, rich or poor, indigenous or mestizo, had the right
to their land, their freedom, and their happiness. The climate in Ecuador was one
of hope; the country seemed to be entering a golden age of environmental consciousness and human rights—but it wasn’t long before the West’s hungry mouth
thirsted again for the oily veins of the rainforest.
HUAORANI
Along the road from the little city of Tena, there is an old oil town called Coca,
and beyond that the particularly eager tourist may board a canoe and embark on a
venture up the Napo River. If lucky, she may see a rare caiman or a rosy pink river
dolphin, and twelve hours down the river they will be in the heart of Huaorani
land. Much of this vast 20,000 square kilometer area17 is Yasuní National Park,
one of the most biodiverse places on the planet and home to 600 types of birds,
the world’s highest concentration of insects, and more tree species in a single hectare than in all of North America.18 In parts of the Yasuní and the surrounding
areas live many scattered clans of Huaorani who have resided in this magnificent
16 Smythe, Christie, and Patricia Hurtado. “Chevron Wins U.S. Ruling Calling Ecuador Judgment
Fraud.” Bloomberg.com. March 4, 2014. Web. 3 Nov. 2015.
17 Kimerling, Judith. “Oil, Contact, and Conservation in the Amazon: Indigenous Huaorani, Chevron, and Yasuni.,” p. 44.
18 Larrea, Carlos, and Lavinia Warnars. “Ecuador’s Yasuní-ITT Initiative: Avoiding Emissions by
Keeping Petroleum Underground.” Energy for Sustainable Development, 2009, p. 219-23.
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rainforest sanctuary since before written history. They have long resisted outside
influence and tried to preserve their ancestral way of life, but neocolonialism19 is
clever, especially with the strategic use of missionaries to influence the savages’
minds and values, and there are now few who live completely by the old ways.20
Evangelical missionaries made contact with several Huaorani clans in the 1960s;
they built churches, taught them government and assembly, caused a devastating
polio outbreak, and popularized the term Auca, a Kichwa word meaning “savage”
that is deeply offensive to the Huaorani.21 Only the Tagaeri and Taromenane now
live in total voluntary isolation, but there are many Huaorani who still attempt to
save their culture, to save their stories and their homeland Ome (meaning home)
from the onslaught of those who seek to assimilate them.22
It is easy to get lost in theories of value, to ask oneself why differing ideologies
must stand at such extraordinary odds. It is easy to become bitter and hopeless.
Truly, the capitalist system has value in its own right, as does the evangelical message — but even so, what can possibly justify forcible assimilation and the haunting, aching loss that comes with it? Loss is the ghost of a language in a woman’s
eyes, one only she knows how to speak, for our language is who we are as humans
and the words “I love you” don’t mean as much in any other tongue. When one
dies and brings a language to the grave, one dies along with every “I love you,”
every story whose substance depends on the way the consonants click and twirl
off the tongue. Loss is every story that is no longer told, because our stories tell us
who we are and who we want to be, and every lost story is a mind and a heart that
it can no longer shape.
All the world’s languages and stories are imperiled by culture clashes like that
of Ecuador’s indigenous and the materialistic, money-obsessed global West; and
sadly the story of the Huaorani and oil did not end when Chevron left Ecuador
or for years afterward. Unfortunately for them and for the Yasuní, 846 million
barrels of crude oil lie beneath their feet. It has never been drilled for many reasons, partly because there was once abundant oil elsewhere, partly because of the
19 Neocolonialism is the use of political, economic, or cultural pressures to control or influence other countries. Often, it involves a postcolonial country that has gained its independence from another
(usually wealthy and western) country but continues to be exploited economically and thus remains
dependent on its former colonizer.
20 As part of the effort to expand into Huaorani territory and ultimately drill for oil there, Texaco,
the Ecuadorian government, and Evangelical missionaries from the Summer Institute of Linguistics
(SIL) collaborated in an attempt to pacify the Huaorani and end their way of life. Over 200 Huaorani were pressured into living in distant Christian settlements, and it was during this time, in the
1960s and 70s, that most Huaorani were contacted by outsiders for the first time. According to many
Huaorani elders, the time “when civilization arrived” was a period of great sickness and suffering.
21 Kimerling, Judith. “Huaorani Land Rights in Ecuador: Oil, Contact, and Conservation.” Environmental Justice 5, no. 5 (2012): 236-51. Web. 7 Oct. 2015, p. 236
22 Ibid.
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Yasuní’s immense biodiversity and status as a national park and international treasure. For strictly practical reasons, it has also never been drilled because of high
sulfur content and the terrible quality of this oil: 90 barrels of toxic water to every
10 barrels of crude.23 This means that should drilling occur, its extraction would
demand the largest infrastructure and technology ever utilized in the country, and
the amount of environmental damage would likely be akin to that of Chevron’s
negligent methods in the north.24 The area is also only accessible by canoe, except by Via Auca, the “Road of the Savage” that slices like a spear through the
Huaoranis’ land and dignity. An entire network of roads would have to be slashed
through the jungle, and the damages would only begin there.25
The strain between economic development and biodiversity conservation is
not an easy one for a country to reconcile, especially for a developing country with
such stubbornly high rates of poverty. During this time of ecological crisis, is it not
hypocritical for those of us that live in a conveniently wealthy post-industrialized
nation to criticize the poor for not using their most valuable resource? Must the
developing world continue to pay for the destructive actions of other countries? It
was out of these discordant ideals that the Ishpingo-Tambococha-Tiputini (ITT)
Initiative was born.
In 2007, President Rafael Correa made a fascinating and unheard-of proposition: he vowed to leave all 846 million barrels of oil under the ground if the
international community would compensate him with 3.6 billion dollars — half
the monetary value of the oil. This would protect immense biodiversity, a culture
in danger of being extinguished, and prevent 410 million tons of carbon dioxide
from being released into the atmosphere.26 Named the ITT Initiative after the
three massive oil fields within the Yasuní, this was a novel proposal that involved
a reconceptualization of the value of natural resources.27 It asked the world to
pay for avoided emissions rather than the oil itself, valuing non-action to the same
degree as action. It demanded that other nations accept joint global responsibility
for the pollution that extracting oil would cause and to acknowledge the fact that
industrialized countries bear the burden for most emissions and pollution and they
have a responsibility to avoid more destruction. Ninety percent of Ecuadorians
supported ITT;28 the Ecuadorian people and environmentalists around the world
23 Rival, Laura. “Yasuní ITT Initiative: Oil Development and Alternative Forms of Wealth Making
in the Ecuadorian Amazon.” SOS Yasuní. December 1, 2009. Web. 1 Nov. 2015. p. 8.
24 Ibid., 6.
25 Kimerling, Judith. “Huaorani Land Rights in Ecuador: Oil, Contact, and Conservation.” p. 239.
26 Larrea, Carlos, and Lavinia Warnars. “Ecuador’s Yasuní-ITT Initiative: Avoiding Emissions by
Keeping Petroleum Underground.” p. 221.
27 Ibid.
28 “Yasuní-ITT Initiative.” Gaia Foundation. 2015. Web. 8 Nov. 2015.
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seized the idea of this initiative and latched on. It was a real, concrete solution that
could set a precedent for conservation of both ethno-and biodiversity everywhere.
With the ITT Initiative, Correa challenged the capitalist mindset of self-interest — he sought to create a universal global goal and value ecological well-being
over economic growth. The Initiative grew out of the Buen Vivir movement that
cares for its indigenous, that values community and the earth over pure personal
gain. Perhaps this land and this people would not be shattered into hollow fragments and the Huaorani could live according to the legacies of their ancestors.
But if that was to be so, it would require the world to cherish a people and a place
they did not know, enough to change their habits of wanting and consuming.
In our world today we often sacrifice beauty and bounding life to the hungry
ghost’s need for more wealth, and there are many species that live half-lives in
places they don’t belong. These are sometimes referred to as phantom species, rare
plants and animals that may not be extinct but are not who they evolved to be;
their habitats have changed too drastically and quickly for them to adapt, so they
lead confused lives with instincts that harm them rather than help. They are phantoms living on the land, and the more earth humans tread, the more phantoms we
create. We lock many of them in zoos and gawk at their exotic beauty, knowing all
the while that they don’t belong there, that their natural habitats don’t include tall
glass walls and photo-taking tourists.
A similar phenomenon occurs with the loss of cultures, except that when
a phantom culture becomes a tourist attraction, we like to lie to ourselves that
it is “authentic” and untouched by the marks of development. Tourists trade in
authenticity currency, searching for the untouched, the pristine, the exotic — and
“exotic” is often synonymous with “wild.”29 As Hayden White writes in “The
Forms of Wildness,” the notions of wildness and savagery “confirm the value of
their dialectical antitheses: ‘civilization’ and ‘orthodoxy.’”30 Wildness is marketable and brings in money for the Ecuadorian government, but even as culture is
commodified and exported, we are just consuming fragments, and the exotic is
merely a western fantasy. Imagining the Huaorani as primitive or wild obscures
their common humanity and the very real problem of others consistently trying to
represent them, indoctrinate them, and exploit them. In the words of a few frustrated Huaorani, “They seem to think that we are children or animals to manage
(and adorn their posters), and they want to impose authorities on us…But we are
29 Davidov, Veronica. The Occidental Tourist and the Napo Quichua: Ecotourism and Fantasies of
Alterity in the Amazon. Michigan: ProQuest LLC, 2007.
30 White, Hayden. “The Forms of Wildness: Archaeology of an Idea.” In The Wild Man Within:
An Image in Western Thought from the Renaissance to Romanticism, 3-38. 1st ed. University of
Pittsburgh Press, 1972.
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humans, and Yasuní is our home.”31
Huaorani statements about the government’s policies toward them nearly always use this language of others “imposing authorities” and “telling us how to
live.” For the Huaorani, the worst thing one person can do to another is to infringe
on her autonomy. Ecuador’s government courts the Huaorani for their image,
their oil, and their land, but of course the Huaorani can see the truth of others’
perceptions of them and the truth of the government’s agenda:
“Before, our territory was big, big. Now we have less but the
government wants more oil companies to enter, and many cowode [outsiders] want to impose their projects and law and tell
us how to live. The cowode law has pretty words but does not
respect the Huaorani or protect our territory Ome.”32
Huaorani people have been gifted land titles and promises of autonomy, but
in reality these “pretty words” mean nothing because the government retains the
rights to subsoil resources and can drill on Huaorani land at any time without their
consent. This is justified in part by the image that western ideology projects onto
them: one of savagery and violence that is supported by cultural practices such as
“revenge killings.” Some of the deepest-held values of Huaorani culture include
individualism, autonomy, self-reliance, and egalitarianism — very similar values to
those of mainstream United States culture. However, unlike western ideology, to
the Huaorani there is no intrinsic value in nonviolence.33 For the Huaorani, there
is nothing more unacceptable and rage-inducing than inequality or coercion. Infringing on another person’s autonomy, forcing them to do something, is a terrible
crime and justifies being speared, which in turn justifies a “revenge killing,” and
at the time they were first contacted in the 1960s by North American missionaries, they were engaged in a cycle of revenge killings that granted them a toxically
negative reputation.34 The missionaries referred to the Huaorani as “the world’s
most murderous tribe” and its goal to pacify and convert them “one of the most
extraordinary missionary endeavors” of the twentieth century.35
When we are born and take our first breath in this world, we know nothing
of money or morality, and our measures of what is important begin to be molded
from that very first moment. One definition of culture is “the information that a
society has at its disposal,” constituted from “the sum of the knowledge of the so31 Kimerling, Judith. “Huaorani Land Rights in Ecuador: Oil, Contact, and Conservation.” p. 247.
32 Ibid., 251.
33 Robarchek, Clayton, and Carole Robarcheck. Waorani: The Contexts of Violence and War. 1st ed.
Troy, Missouri: Harcourt Brace & Company, 1998. p. 145.
34 Ibid., 122.
35 Kimerling, Judith. “Huaorani Land Rights in Ecuador: Oil, Contact, and Conservation,” 239.
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ciety’s members.”36 This knowledge comes in infinitely varied and creative forms:
practical expertise of the forest or desert in which a society has made its home,
legends detailing the creation of the earth and the higher powers the society looks
to for guidance, and social norms dictating one’s role, status, and responsibilities to
other members of society. Within the field of anthropology, which studies culture
and the differences between societies, it is accepted as fact that human behavior and values are not intrinsic or genetic, but rather learned and internalized
through socialization. In the case of the Huaorani, their violence towards outsiders is birthed from legends of cowode as savage cannibals with blackened hearts
(ironic considering popular perceptions of them).37 Living in isolation, with limited
and negative encounters with others, the Huaorani fear what they do not know
just as all humans do.
And in many respects, their society embodies egalitarianism and self-reliance
far more than ours does. There is no controlling authority, as policing another’s actions would infringe on her individualism; men and women are completely
equal and have no rigid roles, each gardening and hunting as it is convenient for
them; there are no words in their language for “I can’t”; and frustrating events
garner not self-pity but laughter.38 Symbolic interactionists observe that “if you
control the way a person defines a situation, you control that person.”39 People
of different places and cultures have very different definitions of what is most
important and therefore often come into conflict with one another, but if one culture changes the values of the other, they have removed that obstacle entirely. To
those in power who wish to hold on to it, assimilation and ethnocide are thus not
a terrible tragedy but an effective development strategy.
Western culture has no more intrinsic worth than any other, and yet it has
masked and overridden others for centuries. One might say it specializes in winning. And as Eduardo Galeano puts it, “Our part of the world, known today
as Latin America…has specialized in losing ever since those remote times when
Renaissance Europeans ventured across the ocean and buried their teeth in the
throats of the Indian civilizations.”40 And still, after all these years, imperialism has
not loosened its grip. The genocidal beginning of European reign in the North,
36 Robarchek, Clayton, and Carole Robarcheck. Waorani: The Contexts of Violence and War, 117.
37 Ibid., 97.
38 Ibid., 118.
39 Symbolic Interactionism is a field of sociology focusing on the way humans construct their
identities and interpret the world through signs and symbols, the most significant being our use of
language and writing as our primary tool. Symbolic interactionists observe that we react to situations
based on our own definition of the situation and that conflict can arise when this perception is different from others’.
40 Galeano, Eduardo. Open Veins of Latin America; Five Centuries of the Pillage of a Continent. New York,
NY: Monthly Review Press, 1973, p. 1

17

Impact

Middle, and South Americas is an uncomfortable piece of history for many of
us. In the United States we tend to ignore it, still celebrating Columbus Day and
pretending our country wasn’t predicated on slavery and murder — no, by popular nationalist sentiment, “America” has always been the greatest country in the
world. And as for the rest of the Americas, somewhere along the way they even
lost the right to call themselves American. “For the world today, America is the
United States; the region we inhabit is a sub-America, a second-class America of
nebulous identity.”41
Latin America has existed for much of its history as a region of want and subservience to the desires of countries more powerful. Since its discovery, everything
— spices, fruit, mineral resources, oil, the people and their labor — everything
has been translated into capital for Europe and later the United States. Our development breeds their underdevelopment, and the cost of colonialist capitalism
has too often been terrible suffering in far removed places. A rich, diverse region
resplendent with mineral and cultural wealth, Latin America’s very wealth was
what doomed it to poverty.
With such a tragic history of being perpetually undervalued, working purely
for the interests and economies of other nations, it is understandable why Ecuador’s current government looks to the riches hidden within its own land and wants
oil for its own financial growth. For too long it has been consumed by the endless
gluttony of the powerful conquerors; why should it also be held responsible for
the waste that has long been belched and spurted from the conquerors’ factories?
Perhaps this is why, in August of 2013, the Yasuní ITT Initiative was abandoned.
Perhaps this “oil nationalism” called to President Correa more loudly than
the sorrowful frustration of the Huaorani.42 Perhaps only $336 million out of
$3.6 billion were pledged simply because the world did not trust Correa to follow
through on his promise, especially in the future when oil is more depleted and
thus more monetarily valuable.43 What we do know is that Correa announced
the initiative’s failure and blamed the international community, saying that “the
world has failed us…the initiative was ahead of the times, and those responsible
for climate change could not or did not want to understand it…history will judge
us.”44 I will never forget Ecuador in 2013, the disappointment and outrage that
41 Ibid., 2.
42 Pellegrini, Lorenzo, Murat Arsel, Fander Falconí, and Roldan Muradian. “The Demise of a New
Conservation and Development Policy? Exploring the Tensions of the Yasuní ITT Initiative.” The
Extractive Industries and Society, 2014, 284-91. Web. 10 Nov. 2015. p. 289.
43 Ibid., 288.
44 “Ecuador Allows Oil Drilling in Yasuni National Park.” Environment News Service. August 16,
2013. Web. 9 Nov. 2015.
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cut through all cultural and socioeconomic lines. The Ecuadorian people love
their Yasuní, and I witnessed poor Kichwas and wealthy Mestizos alike marching
through the streets with black oil on their hands, none of them willing to accept
Correa’s decision. As protests mounted and became more organized and widespread than Correa could have imagined, hope was offered once again in another
Correa promise: if five percent of the electorate signed a petition not to drill, a
referendum would be granted and the decision may be reversed.
The Yasunidos raised 200,000 more signatures than needed. But Correa’s
infamous temper and increasingly authoritarian style of governance would not
allow his decision to be questioned. His election committee deemed thousands of
signatures invalid. It was over.45
Plans to drill are now underway and will likely commence in early 2016;
already the jungle is being slashed into bits in preparation for that day. As for the
people who will need to find a new home, without their land are they truly Huaorani? “Our fate and the fate of the Yasuní are one. Without territory and self-determination, we cannot survive. Without the Huaorani to defend and care for her,
the Yasuní Rainforest cannot survive.”46 Correa promises to transition away from
fossil fuels after the Yasuní has been emptied of oil, “using oil to get off oil,” but
this will of course be too late for an area as ecologically and culturally sensitive as
the Yasuní.47 The Huaorani may continue to live their traditions (or parts of them)
elsewhere in Ecuador, but it is clear that the spirit of the Yasuní and the people
who live there will never be the same again.
TEHUELCHE
In Patagonia I sat on a cliff thousands of miles from home, in a desert that
nonetheless felt something like home; I witnessed the whales’ grand dance in the
briskly beating, leaping wind; and I thought about the people I had met in this
beautiful place and, maybe more significantly, the People I hadn’t met. The Tehuelche tribes of northern Patagonia have their own complex and tragic story, and
it is not this one. However, I could not rest easy without knowing what happened
there and came to learn that the Tehuelche story is as familiar and unpalatable as
that of the Kichwa, the Huaorani, the Shuar, Cherokee, Utes, Navajo. A nation
of nomads that moved with the migrations of rheas and guanacos, their presence
in the harsh northern Patagonian steppe can be traced back 4,500 years. Until the
45 Koenig, Kevin M. “Ecuador Breaks Its Amazon Deal.” The New York Times. June 11, 2014.
Accessed October 18, 2015.
46 Kimerling, Judith. “Huaorani Land Rights in Ecuador: Oil, Contact, and Conservation.” p. 250.
47 Koenig, Kevin M. “Ecuador Breaks Its Amazon Deal.”
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advent of sheep farming they lived in relative peace from outsiders. But by 1846,
gradual encroachment had transformed their hunting grounds into pastures, and
they became a nuisance to the processes of development that the Argentine government wanted.48 La Conquista del Desierto, the Conquest of the Desert, was led by
General Julio Argentino Roca in the 1870s and resulted in the deaths of thousands
of Tehuelche and forced assimilation of the rest. Some Patagonian communities
still claim Tehuelche heritage, but the combination of Western diseases, loss of
native lands, and exposure to alcohol extinguished their culture almost entirely.
In 1960 the last speaker of Gününa’küna died and brought the language of the
northern Tehuelche with him, and with that they were generally deemed extinguidos — extinct.49
Loss can be defined as “the sense or feeling of grief when deprived of someone or something of value.” The stories of the Kichwa and Huaorani of the Ecuadorian Amazon are stories of loss in motion. Both retain many aspects of who
they are, but both are part of a cultural hegemony that places them somewhere
near the bottom, and it is hard to be hopeful that they will remain un-homogenized. For the Tehuelche, this assimilating process has essentially come to a close.
The capitalist system of government may be productive, but when it devolves into
a hungry, controlling neocolonialism, where does it leave room for selflessness or
diversity or love or community?
On the Day of the Dead in 2013, I was forcibly ejected from my bed before
dawn, handed a pair of boots and a machete, and pushed out the door with no
more direction than “Follow them, today is minga.” I sleepily splashed through the
Lupi River and followed a group of laughing women up a dense, forested hill until
we came to a place I recognized: a small clearing where water collects in a shallow
pool and leaves through a rusty pipe stuck in the side. This is where the Kichwa
community of Lupi gets much of its water. I spent that morning knee-deep in
water shoveling sand out of the pool and later, helping cook lunch for the whole
village in a pot big enough to bathe in. This was minga: a group effort when there
is a problem that needs fixing. Minga is the definition of collaboration and community, and minga days came to be my most treasured memories in Lupi. Together my
village fixed roofs, built stages for community events, even drained a muddy plot
of land and turned it into a soccer field. And in the happiness I experienced with
this loving cooperation, I came to understand a dismal truth: that my language
does not even include a word for minga.
I love my culture, my family and friends; I love the beautiful heat and heart
of the desert I have grown up in. But in Ecuador I learned of other ways of being.
48 “Tehuelche Tribes Of Patagonia.” Cascada Expediciones. December 9, 2014. Web. 1 Nov. 2015.
49 Ibid.
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I learned that existence is not always measured in levels of success and that not
everyone is competing for the highest grades and the greatest popularity. There
are places where neighbors carry each other and the world is painted from a whole
different pallet. But somewhere along the way, we have forgotten our capacity
to respect one another’s singularity, to allow space for all Peoples of the earth to
breathe and to be.
Where are the indigenous? Well, they’re ghosts. They are phantoms living
upon the earth, in places they don’t belong to, in places that don’t belong to them.
In the central desert heart of the USA, I have lived all my life on haunted land.
Sometimes this land bears traces of the missing peoples that once stood there, but
oftentimes we forget that our earth is full of ghosts both living and dead—and a
culture truly dies when the world ceases to tell its stories. We mustn’t let go of these
stories; even as their land is taken and their language slowly fades, as pieces of
Huaorani and Kichwa culture are stripped away and they cease to be the same
People they always were, if we remember their stories they will not disappear.
Perhaps I sound arrogant — I do not claim to represent the Kichwa, the
Huaorani, or the Tehuelche. I do not claim to know of the details and intricacies
of their lives or desires (and they certainly have enough people trying to speak for
them and mask their voices). And maybe it is not my place or right to tell these
stories, as white and as Western as I am. But they are human beings, and so am I,
and speaking their names is unquestionably better than a silence that haunts the
wind and disappears the moment we turn away.
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“Why do the whales sing? Why do we? After all the years of
study, Payne doesn’t know the answer. I don’t know the answer.
Why do I waltz through the house after a really frustrating physics
problem and belt out musical theatre louder than a crashing garbage
truck? Am I communicating something deep? Am I communicating
something that science can perceive? If my music is above science,
surely the whales’ must be too. Their brains are just as mysterious
as ours; their music could come from just as unfathomable a place.
We must be brave enough to see it that way. We must not fail to
imagine the whales as complexly as ourselves.”

ANYONE’S LEGACY
Thulasi Raghavendran Seshan

Song of a Youth
In the right light, it almost looks like a fairy tale. A curious boy grows up
listening to his mother playing the violin. He learns to play the cello, learns to love
music. He lives in the city, but he’s fascinated by nature. When he finally grows,
he studies how animals hear. Honestly, though, nothing much moves him until he
inexplicably discovers whales. (If this were really a fairy tale we’d call them sea
monsters, or maybe leviathans.) He’s never even seen a whale when he decides
to take his family to a remote tropical island to watch these mysterious, fearsome
creatures. There, he and his wife1 discover that these beasts of the sea are composers;
they sing, they create songs, they share and spread songs, over and over, endlessly.
He has discovered the magical music of the sea.
But the creatures he loves so much are in peril — mortal peril. The man’s own
kind are hunting his musicians into death and ignominy. So what does the man
do? He takes this magic that has been so painstaking to discover and he shows it
to the world. He breaks the world’s heart with lonesome cries from the sea, cries
beautiful enough to make us all care, perhaps even enough to make us save the
whales.
And where does he go, once his mission is accomplished? Back to the sea of
course, to spend years of his life watching and fighting for his beloved whales, his
sirens of the sea.
The tale of Roger Payne both is and isn’t that simple. If it were simplified to
1 But maybe the teamwork doesn’t fit into a fairy tale narrative so well.
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just that and remembered only as the beautiful story of a man and the whales he
loved, I don’t think he’d be upset.2 But there’s more we can learn from Payne’s life
than just the trite morals of a fairy tale. Payne is a scientist, a musician, an activist,
a writer; somewhere in the middle of these identities, he managed to make a real
difference in the world. What exactly was that difference? It’s not simple as “saving
the whales.” That’s how I might tell it to a child or a crowd of environmental
activists, but it really doesn’t sum up the picture. Nor, I think, does it allow for the
ultimate goal of many biographies, which is to provide us with models to inform
our life choices.
I’m not planning on writing a hagiography of Payne here. He’s a real human,
as flawed as any other.3 But he is someone who stands at the crux of all my
fascinations: science and nature, music and mathematics, politics and change. He
moved in circles that played in those spaces, whose members shaped those spaces
into the ones I see today. I inhabit those spaces already. In some sense, I think we
all do.
The question of how to create a meaningful legacy from the intersection of
those spaces is tied to fundamental questions about meaning, and so is both hugely
important, definitively unanswerable, and incredibly fun to explore. I will explore
it, using Payne’s life as model, case study, and inspiration. I do not expect to come
up with answers — I don’t claim to know how to find true meaning in life.4 I do
expect to find twists, turns, unexpected thoughts, and perhaps, ultimately, some
principles that I might learn and grow from.
Roger Payne was born right before the start of the Second World War.5
The War was one of the greatest times of peace for the whales, since their chief
tormenters were too busy murdering each other to bother much with murdering
non-human leviathans.6 The young Roger couldn’t have seized that opportunity to
watch the whales, though. He grew up in Brooklyn; they’re famous for a different
sort of wildlife there.7
Roger’s father was an electrical engineer for Bell Labs, the technological hub
where the programming language C++ and the indispensable, now ubiquitous
transistor were invented.8 If a scientific mind is hereditary, then Roger was
certainly in line to inherit a brilliant one. Roger’s mother was a violinist, a former
2 He’d probably object that we didn’t spend enough time discussing the intricacies of the whales,
though.
3 Also, he’s still alive, and I think you have to be dead before you can be a saint.
4 42!
5 Standen, Amy. “Roger Payne,” Salon, October 30, 2001.
6 Rowntree, Vicky, (cetologist) in discussion with the author, September 2015.
7 Ibid.
8 Ackerman, Diane. “A Reporter At Large (Whales),” The New Yorker, February 1990, 51-86.

26

Thulasi Thulasi Raghavendran Seshan

conservatory teacher.9 Surely she must have been a driving force in young Roger’s
training as a singer and a cellist. Music does run in the blood; my own mother
passed it down to me. The humpback whales are not the only species who gift
songs from one generation to the next.
A young biologist studying under the entomologist and writer E.O. Wilson
loved music, too. Her name was Katherine, or Katy, as everyone called her. She
met Roger at Cornell, and not too long after, they were married.10 (I won’t give
you the fairy-tale romance part of the story; sorry. That feel like too much prying.)
She didn’t get to keep up with her ant research at that time, because, as befalls
so many women, kids came along. But Katy certainly wouldn’t abandon science,
not while she was raising her family, and not after. After the Payne children were
grown, Kate went on to study acoustic habits of African elephants, and discover
incredible things about their communication habits and social structure. She wrote
a memoir about these experiences entitled Silent Thunder.11 But in some ways, what
she accomplished as a mother with young kids is even more amazing to me, as
amazing as what southern right whale mothers endure when they are calving.
Southern right whales rotate through a three-year breeding cycle. In the first
year, they are pregnant. In the second, they nurse their calf. This second year is a
time that requires indomitable strength, because, for most of this time while the
whale is letting the calf grow on the milk of her body, she herself is not eating. She
is fasting for her child. The toll this takes on her body is so severe that she must
spend the entire third year recovering, feeding enough to get her body to a point
where it is healthy enough to reproduce again.12
Roger and Katy Payne discovered this at the start of their right whale project
on the Peninsula Valdes in Argentina. I will tell you about the right whale project
shortly (a little late, I know). It was how I first learned about Payne, and it is a
cornerstone of the Payne’s work and loves. The fairy tale missed out on it. Fairy
tales can’t capture everything. I need another form for Payne.
Perhaps Payne’s story is more like a series of adventures — a set of ballads,
like Robin Hood stories, each romantic in its own way, each covering a different
escapade. There would be a ballad about the music of the sea, of course, and
one about the individual right whale watches; one about the hard dogged fights
at the International Whaling Commission, and one that takes connects the parts
and makes the whole mean something and everything. Yes, I’m more and more
9 Ibid.
10 Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
11 Payne, Katy, interview by Krista Tippett, In the Presence of Elephants and Whales, August 13, 2015.
12 Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
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convinced that ballads are the best for this — a musical form for the musician’s
tale.
Ballads often have interludes, but now I will break this one to return to where
we were in Payne’s life — Cornell University, meeting Katy, starting on a career.
Roger was establishing himself as an acoustic biologist with his work on barn owls,
Tyto alba.13 He determined experimentally how they locate prey, through the use
of audible frequencies arriving at their asymmetrical ears to give them an attack
accuracy of less than one degree. Payne wrote his Ph.D. thesis on this innovative,
experimental study. And then Payne stopped experimenting.14
Song of the Peninsula
Why do the whales sing? Why do we? After all the years of study, Payne
doesn’t know the answer.15 I don’t know the answer. Why do I waltz through
the house after a really frustrating physics problem and belt out musical theatre
louder than a crashing garbage truck? Am I communicating something deep?
Am I communicating something that science can perceive? If my music is above
science, surely the whales’ must be too. Their brains are just as mysterious as ours;
their music could come from just as unfathomable a place. We must be brave
enough to see it that way. We must not fail to imagine the whales as complexly as
ourselves.
On the Peninsula Valdes, Roger and Katy stopped imagining the whales
as numbers and statistics. They began to watch the whales as individuals. The
technique they developed is called a “focal follow.” Basically, you pick one animal,
train your binoculars on it, and watch it for as long as possible. You describe its
behavior from a series of these observations; you learn to see variation and patterns
amongst individuals of the species. It’s a fascinating practice. It’s also much harder
to do than it sounds. When you’re sitting on a gusty clifftop in Patagonia, freezing
(it’s always freezing by that sea), trying to find the least painful seated position,
with your notebook in one hand and your binoculars firmly grasped with another,
wary lest they shake just the slightest bit and throw your beautiful continuous
observation flow off — well, it takes great tenacity to conduct such a study.
There’s a problem with this method, though. What use is the data on the
individual if you can’t keep track of who’s whom? It doesn’t matter how much I
know about this right whale that I’ve been watching for five minutes if I’m never
13 Payne, Roger S. “How the Barn Owl Locates Prey by Hearing,” Living Bird, Annual of the Cornell
Laboratory of Ornithology, (1962): 151-159.
14 Payne, Roger. Among Whales. (New York: Scribner, 1995), 141.
15 Ackerman, Diane. “A Reporter At Large (Whales),” The New Yorker, February 1990, 51-86.
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able to identify it again. This is where Payne’s great breakthrough comes in: he
figured out how to tell the whales apart.16 What’s more is, he figured out how to do
it without painting on, shooting at, or in any way bothering the whales. He learned
to understand their natural markings and use those as identification. On right
whales, these are called callosities — great bumps that appear in patterns on the top
of a whale’s head.17 They are covered in white crustaceans which make the callosity
pattern easily distinguishable. Payne realized that this pattern was different for
every individual whale. That meant that with photo-identification of the whales,
Payne could keep behavioral data on specific members of the population and very
accurate behavioral data on the population as a whole. That was scientific gold.
That’s why, to this day, the Instituto de Conservacion de Ballenas (Whale
Conservation Institute) in Argentina in partnership with Payne’s Ocean Alliance
and Vicky Rowntree from the University of Utah, continues to monitor the
behavior of the right whales. They can track individuals and now their matrilineal
lineages, from almost 40 years’ worth of photographs, many of which can identify
mother/calf pairs, and which calf grows up to be a mother on its own, to share
its family story with the fascinated researchers and the mesmerized general public.
The general public is so mesmerized. Today, whale watching on the Peninsula
Valdes brings in revenue like you would not believe — so much more than whaling
ever did. A special technique for pulling out whale-watching boats without
damaging the peninsula with a port has been developed — the Piramides Whale
Watching Technique, named after the only major town on the Peninsula. Most
importantly, since Payne’s discovery, the value of the whales and the accompanying
diversity on and around the Peninsula has been deemed so high that the Peninsula
has become first a provincial park under the government of the province of
Chubut, and then a UNESCO World Heritage Site. UNESCO cites the whales as
a direct cause of why the Peninsula is so valuable to the world.18 Would that have
happened without Payne’s method of individualizing the whales and connecting
us to them?
The Song of Here and There
Being a World Heritage Site and a provincial park (the former with more
prestige, the latter with actual enforcement capabilities) has turned the Peninsula
Valdes into a space for researchers, tourists, and students to come explore the
incredible biodiversity of the South. That’s how I ended up there in my summer, their
16 Hoyt, Erich. “Whales Through a New Lens,” Hakai Magazine, September 30, 2015.
17 Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
18 UNESCO. “Peninsula Valdes.” Web. 3 Oct. 2015.

29

Impact

winter. All sorts of researchers taught me and my classmates, from anthropologists
to ornithologists to cetologists to economists. When they spoke of Payne, it was
with reverence. That’s how I first heard of him. That’s what I thought his legacy
undoubtedly was: the Peninsula and the gift to science that it has become.
I didn’t know about his work in other facets of conservation; I didn’t know
anything about the humpback whale songs. People down there didn’t seem to
know or care about that- that wasn’t a relevant part of Payne’s life. His legacy is
localized, shaped by the shifting contexts through which it was made and seen.
The tale of Roger Payne changes from place to place, time to time, person to
person.
Fight Song
Is whaling a demon of the past? Payne’s whale science had made him a wellknown figure by the mid-1970s. Even before this, concurrent with his research,
he was beginning to advocate in front of the International Whaling Commission
(IWC) for an end to the mass slaughter of the whales.19 From 1968 onwards (just
one year after his publication of the paper “Songs of the Humpback Whales”),
he attended yearly IWC meetings. In Among Whales he described these annual
events as “the most dispiriting, irritating, and outrageously frustrating activity of
my life.”20 Why then did he go? Payne felt deeply the need to protect the whales.
In the United States, we tend to act as though a hard and fast barrier exists
between science and public policy. Scientists generally don’t run for office;
legislators don’t do research. A scientist can be tainted by the rumor of political
interest; all their science can be thrown into question. Payne risked all of that
because he had developed such a love for his subjects. He felt he could not
protect them enough through science; he felt the need to be an activist, too.
As it so happens, Payne was quite successful as one! He was well-versed
in the politically knotty climate of the IWC, and navigated it with skill and
good humor. He demonstrated huge respect for competent politicians and
their skilled advisers.21 Perhaps partly in thanks to these wise outlooks, his
activism on behalf of the whales garnered real results. He helped establish
the Indian Ocean Whale Sanctuary; he evaluated the validity of whaler’s
science for years.22 Most importantly, he was a part of the colossal effort
that resulted in the 1982 moratorium on commercial whaling.23
19
20
21
22
23

Payne, Roger. Among Whales. (New York: Scribner, 1995), 277.
Ibid.
Ibid, 285.
Ibid, 277.
Ackerman, Diane. “A Reporter At Large (Whales),” The New Yorker, February 1990, 51-86.
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Whaling has been part of the human narrative since the 12th century,
when the Basque people of the Pyrenees first began hunting right whales, the
“right whales” to kill.24 Payne contributed to stopping nine centuries’ worth
of cetacean murders. This was nothing short of a monumental moment.
And yes, the moratorium is flawed. Payne was frustrated by the exceptions
crafted in the moratorium for “scientific whaling” and “aboriginal subsistence
whaling.”25 He was right to point out how devastating these loopholes could
be and have been — the way the Japanese, especially, have perverted science
for commercial gain is sick. It is my opinion, however, that we shouldn’t
let these holes in the moratorium undercut the significance of its passage.
It should not be considered as anything less than a towering achievement.
The moratorium is not the legacy of Payne alone, but it is a part of his legacy.
Directly, he pushed for it in countless meetings of the IWC. Indirectly, or more
distantly directly, his means of drawing us closer to the whales, changing the way
we view them, helped to push public sentiment in favor of the whales. We saw
them suddenly as complexly as he and Katy had, and began to see them therefore
as worthy of our attention, care, and respect.
A Song of Imagination
How do we view whales today? If I google “whales,” the associations that
pop up are “whale shark,” “whale wars,” and “whale watching in San Diego.”
Turns out “whale wars” is a TV show about an aggressive anti-whaling sea
captain. “Whale shark” comes up, no doubt, due to the shark-frenzy stirred
up by Discovery Channel’s shark-week.26 The media we see dictates so much
of what we think of when we think of whales. To change how the world
sees whales, it seems you’d have to change what whale media sounded like.
That’s exactly what Payne did, with the album Songs of the Humpback
Whales. It’s one thing to analyze the music of a whale, however eloquently and
theoretically, in a research paper. It’s another thing altogether to give the general
public music in a format that they’re used to digesting, with commentary and an
artist’s help. From a scientific point of view, it seems a little weird — like you’re
commercializing your research. Payne’s recording did end up becoming the topselling nature album of all time, after all.27 But that wasn’t the point of it. Rather
the idea was to raise consciousness and to build love. Payne believed that no
24 Payne, Roger. Among Whales. (New York: Scribner, 1995), 253.
25 Ibid, 288-289.
26 I feel strange citing a search engine, so instead I’ll just tell you: these results came from Google.
And there’s my corporate plug for the day.
27 Hoyt, Erich. “Whales Through a New Lens,” Hakai Magazine, September 30, 2015.
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one could hear the songs of the whales and fail to be enchanted.
Why did Payne stop working as an experimental biologist back in the 60s?
He had barely even seen a whale before, yet he decided suddenly to abandon
his work of nearly a decade on ornithological acoustics and instead depart to
study whales.28 He had heard their sounds off of a hydrophone recording
revealed to him by naval researcher Frank Watlington.29 He was enchanted by
the sounds. In fact, the majority of the recordings that Roger and Katy used in
their analyses were recordings that Watlington made.30 Payne’s breakthrough
when it comes to the humpback whales was not a breakthrough in procedure.
His breakthrough was in the analysis of these recordings; it was in the analysis
that Payne discovered songs.31 He began analyzing after hearing these recordings;
in a sense, he already had half of the data, the tantalizing data, which he
needed. That probably helped with his decision to change his field of study —
having heard the recordings, Payne probably felt that his hypothesis concerning
their true nature, the musical patterns they secretly contained, was accurate
enough to merit further research. Had that data, those recordings, not already
been there, would Payne have been as likely to make recordings that may or
may not have been of any interest? Though I can’t be sure, I don’t think so.
Payne did make more recordings of his own to supplement the
recordings from Watlington, but Watlington’s recordings were key in
providing the impetus for Roger’s research and research analysis.
Roger and Katy were both musicians; when they listened to the world, they
listened to the world with an ear for patterns and composition and beauty.32
That background and that innate sensitivity made them uniquely placed
to understand the meanings behind what seemed to be nothing more than
humpback whale calls, but turned out to be songs of the utmost complexity.
Their musical abilities come through in the paper that Payne published with
Scott McVay, a Princeton administrator, in 1967, titled “Songs of Humpback
Whales.” In it, Payne analyzes whale songs in terms of themes, phrases,
and units — terms that strongly recall traditional music theory.33
The Paynes’ great breakthrough with the humpback whales, Roger’s first
great scientific achievement with the whales, wasn’t even necessarily a result
of their scientific skill, then. Sure, his training and past research as an acoustic
biologist was key to his work, but it was his and his wife’s passion for music which
28
29
30
31
32
33

Standen, Amy, “Roger Payne.” Salon, October 30, 2001.
Payne, Roger S., and Scott McVay. “Songs of Humpback Whales.” Science, “1971” 585-597.
Ibid.
Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
Payne, Roger S., and Scott McVay, “Songs of Humpback Whales,” Science, (1971): 585-597.
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really enabled them to innovate and discover a scientific, natural marvel.
Honestly, I first heard the songs of the humpback whales on YouTube and
was a little freaked out. But I kept listening to them out of curiosity and a sense
of responsibility towards research, even as I folded laundry and wrote myself a
reminder to apologize to my roommates later for the unsettling sounds coming
from my room. The longer I listened, the more moved I became. The distant
off-pitched echoes began to coalesce into calls. I felt they could communicate
deep grief, sorrow, or ridiculous joy. Maybe you have to have a heart the size of a
whale’s to truly appreciate the messages these beings are calling out into the deep
of the ocean. Maybe that was Roger and Katy’s gift — not musical talent, not
scientific precision, but simple big-heartedness.
Song of Irreverence and Irrelevance
The focus of Payne’s work shifted from music in nature to music in whales
to individual whales and next to all whales. I could writed a book talking about
each species that Payne researched: bowheads, blue whales, fin whales, sperm
whales. His research on the sonar navigational capabilities of blue and fin whales
was yet another exciting breakthrough. Without delving too deep into the physics
here (much as I would love to), Payne was basically able to analyze low-frequency
acoustic patterns in the oceans “sound channel” to figure out how the wide-ranging
blue and fin whales communicate with each other over the course of a year to meet
up, mate, raise young, and feed.34 Again, this was fascinating, groundbreaking
science, but as it doesn’t really mark a shift in Payne’s essential identity
in regards to his work and its legacy, I’m not going to discuss it too much.
The next shift in Payne’s work did mark a shift in his identity and thus perhaps
his legacy. In the 90s, after the publication of Among Whales, Payne became
increasingly concerned about pollutants in the ocean.35 With his nonprofit Ocean
Alliance, he spent five years traveling around the world, measuring toxin levels in
sperm whales, in an attempt to both support the data showing how critical the
state of the world’s oceans are, and in an attempt to raise awareness about this
issue.36 Payne had now shifted to a much larger focus in his work. He cared about
it because he cared about whales, and the toxin levels of the oceans were seriously
endangering his whales. But ultimately, what Payne was studying was completely
outside any of his realms of expertise.37 It wasn’t really biology, or music, or politics,
34 Webb, Douglas, and Roger Payne. “Orientation By Means of Long-Range Acoustic Signaling in
Baleen Whales,” Annals of the New York Academy of Sciences, (1971): 110-142.
35 Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
36 Baker, Billy. “He sounds alarm on polluted oceans,” The Boston Globe, January 7, 2008. Web. 18
Sept. 2016.
37 Rowntree, Vicky (cetologist) in discussion with the author, September 2015.
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or teaching. Payne was working on chemistry, and has continued to advocate this
chemical issue ever since. Payne had found another space through which to work for
his passion, but the difference was that this wasn’t a space he naturally inhabited.
I won’t spend more time in this paper analyzing this most recent portion of
his life. Payne likely considers it to be just as central a part of his legacy. I don’t
see this work as being on par with his research directly on whale biology, or his
advocacy and campaigning in front of the IWC. By studying Payne’s life, I wanted
to learn how you take the intersection of the spaces you inhabit and create a
legacy in and of them. Payne’s work on toxins springs only tangentially out of his
identities, his inhabited spaces. It’s interesting, it’s important, but it doesn’t answer
the questions I’m asking about legacy.
Garden Snake, Garden Song
So now, let’s talk about something that really helps answer deep question
about legacy: fruit.
Does the definitive legacy of any individual actually exist? To answer that, I
think about the variables that might affect a legacy. The observer, of course —
whomever measures your legacy will perceive a different value. Then there’s the
location — your legacy will vary based on the displacement from your action in
time and in space that it is being measured from. Not only will the value and
specifications of your legacy change, but the significance of the parts and the
whole will, too.
Is the version of your legacy that you believe in any more significant than the
version that others perceive? Maybe your vision for your legacy is the least
significant of all. If legacy is, after all, “planting seeds in a garden you never get to
see,”38 then the individual gardener is in a position to make the best guess about
the fruits of the garden but is also the one who, ultimately, will have the least
information about the actual contents of the garden. The individual gardener,
too, can never assess fairly the fruits of that garden — to him, the fruit will always
taste sweet, simply because it carries the taste of hard labor.
Is there anyone who can walk into the garden and objectively assess the fruit?
Another gardener is no good — he will have an interest in the comparative worth
of their garden as compared to this one. Any random fruit-lover might do, but of
course, his biases — his scarring memories of strawberries — will skew the
38 Lin-Manuel Miranda’s rap musical “Hamilton” has been exploding through my brain while I’ve
been writing this paper, and the particular metaphor of “planting seeds in a garden you never get to
see” comes from a line the character Hamilton speaks with his dying breath. It’s a haunting moment
and a powerful idea that I’m thankful to get the chance to explore. I don’t know if this merits a
citation, necessarily, but certainly it deserves a note of thanks.
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perception of the garden’s fruit output.
Does an objective state of the fruit even exist? Or do taste and quality only
exist in the mind of the consumer?
Payne’s fruit, Payne legacy, the version of Payne’s legacy that he believed in
was partly articulated in Among Whales. Now, despite being an autobiography,
Among Whales is not very egocentric. Payne spends the majority of the book talking
about his life’s work, and very little talking about his life. Does this reflect a selfless
outlook or a legacy-focused worldview? My gut tells me the former, but then I
think about certain pivotal moments in Payne’s life. By all accounts, Payne up and
left to go study whales because he thought their study was a more worthwhile use
of his scientific skills. Does that not smack of a desire to make sure the legacy of
your science, of your life’s work, is significant?
The hostility of the way in which I phrased that question makes it seem like
I’m criticizing Payne for keeping an eye on his legacy, if that is indeed what he was
doing. I’m not. I truly believe that when we care about our legacy, we are able to
create the best possible world.
But that drives me back to the question: did Payne care about his legacy? Did
he intentionally shape his life to create the output he wanted? Or, did he seize the
opportunities afforded to him and then look back on a life of happy accidents and
say, this is good, this is a scattering of seeds that looks like a garden, I don’t mind
being remembered for these works?
All of our individual legacies must be a mix of both methods. It is not possible
to shape your life entirely; despite what I may sometimes wish, no one can control
everything. But then again, is it necessary to have complete control in order to
shape your legacy? What degree of control can you have?
In science, you don’t (or shouldn’t, anyways) control the outcome of your
work. You set up a question, but the answer you find, and its corresponding
significance, should be functions of reality, not your desires. A scientist only gets to
choose what she studies, not what she discovers.
What about an artist? There, you have more control: you are the creator.
However, how the creation is received, which is ultimately the metric by which an
artist’s worth is judged, is not up to the artist. A composer can shape what she
writes, but not how good it is or who likes it or how it is remembered or how it fits
into the artistic narrative as a whole. A performer has even less control than a
composer — a performer only interprets. But, on the other hand, a performer’s
judgment about what music matters at what time gives them more chance to seize
an opportune moment to deliver the most heart-wrenching performance.
With the release of Songs of the Humpback Whales, Payne acted like a
performance artist: he showed off music that he’d compiled to the world at a
35
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certain perfect time. He interpreted the whale calls to make them music (because
are songs songs till you recognize them as being so?), and then released them at a
politically crucial hour. Those songs, as I’ve said before, became one of the biggest
emotional touchstones of the Save the Whales movement and of environmental
thought in general.
He seized the moment to use what he had, to create something that ensured
his legacy via something bigger: the survival of an entire species. This legacy could
not have been entirely intentional — you can’t plan what impact you’ll have via
science and art — yet it must have been directional. Payne wanted to study whales
to help them, he chose to publicize their music in the hopes it might mean
something. In short, Payne controlled where he wanted to go, and then aligned his
work with his goals.
Is that what makes a successful legacy, and/or a successful human — simply
how well your intentions for your legacy line up with the actual outcomes of your
work?
Of course I’m inferring what Payne’s original and continuing intentions were
for his legacy. I’m sure many of them were not so planned out as I imagine: I
doubt Payne sat down one Saturday morning and a made a list of, “here’s what I
want to accomplish for the rest of my life!” I know where his passions came from,
though — you can’t read or hear Payne for more than a few minutes without
understanding the deep tie and hope he felt for the animals of the world. Similarly,
it’s hard to miss Payne’s vision for the world, as he devotes an entire chapter to it:
the vision that we should become so respectful and so attentive as a species that we
just might, in the end, come to be “saved by the whales.”39
Payne had a definite intent for his world. He knew what he wanted the legacy
of his time to be. He then spent his time, I imagine, trying to contribute as much
as possible to what he thought his generation’s legacy should be. I never got much
sign that Payne was really that concerned about his individual legacy. He didn’t
care if he or someone else was the one to create this beautiful universe in which
we co-exist peacefully and appreciatively with our earth’s largest species.40 He was
far too pragmatic. Instead Payne worked collaboratively, as activists must, to pass
the moratorium on hunting whales in 1983. Payne taught students wholeheartedly,
to spread the reach of research. Payne worked on and through others to achieve
his larger dreams.41
39 Payne, Roger. Among Whales. (New York: Scribner, 1995), 324-358.
40 He wasn’t enough of an egomaniac for that!
41 Do those efforts qualify as parts of his individual legacy? It’s silly to discount the extended effects
of the many when analyzing the individual- if we did that, no one would have an individual legacy
at all, because impact only matters to the extent that it mobilizes others’ consciousness and actions.
At the same time, no one can claim credit for the work of the many. Payne is not solely responsible
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I think too often we fail to dream. It’s an interview cliché to ask, “Where do
you see yourself in five years?”, and it’s a question that most people struggle with.
Perhaps the reason it is so difficult to answer is because no one can truthfully
imagine their future without imagining the world they want their future selves to
inhabit, and such brave imagination is daunting. To briefly discuss your vision for
the whole world? No one could see that as a simple task. But if we are going to
intentionally shape our actions, if we are going to tailor them to create the vision
of the world we want, we must be brave enough to first imagine that world. Payne
was able to imagine a world free of whalers, an ocean more complex and beautiful
than anything we had dreamed. He imagined and understood through many
lenses. These allowed him to create an intentional legacy.
Obviously I find Roger Payne’s life fascinating- the music, the science, the
activism, all of the beautiful work in these beautiful fields that I care so much
about. But to me, the most fascinating aspect of all of Payne’s life occurred before
most of that was even significant. The most interesting point of Roger Payne’s life,
in my view, was the moment when he decided to give up his experimental
bioacoustics work and begin field observations on whales, a creature he had no
prior experience with. That was the moment that he chose to take his work, find
his vision, and make the two mesh. There’s no other rationale to describe what he
did. It’s not like studying the whales was easier, or better for his career; indeed,
some of his discoveries made scientists mock him when they were first published.42
Nonetheless, he made a choice to shift the entire focus of his life, because he
wanted to make a change in the world, to shape it in the model of his hopeful
intent.
I said earlier that the point of a biography was to provide us with models that
can then inform our life choices. I’m currently a young college student, and I’ve
been struggling with questions of career and study and what it is exactly that I
want to do with my life. The life of Roger Payne, and particularly his singular
choice to focus his life in a way that matters, will inform my decisions. His life story
has helped me to figure some things out, to understand that, no matter what
spaces I choose to inhabit, what crossroads I stand at, if I keep my intent clear and
always work towards it, I can create an impact - I can leave a legacy in the world
of my dreams.
I may never actually see that legacy. To be realistic, most of us will never see
what our final legacy is (I choose not to bring up questions of views from the
for the brilliance of this students- they had other influences, they had their own drive contributing.
Payne is not solely responsible for the passage of the 1983 moratorium- he discusses at length in his
own autobiography the contribution of so many others to that mammoth effort!
42 Standen, Amy. “Roger Payne,” Salon, October 30, 2001. Web. 18 Sept. 2016.
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afterlife). But, following in Payne’s footsteps, we can shape the legacy to align with
our intent for the world. We can influence what it is, if not control it. That’s no
small amount of personal power. If that’s the best we can hope for, well, that’s not
bad at all.
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AMBER
“Teachers and mentors are needed (inside and outside of the classroom)
who are focused on externally and internally strengthening students —
increasing opportunities and providing students with the resources and
skills to implement changes within their spheres of influence.”

EDUCATION: STEM-ING
FROM MENTORING AND
OTHER ISOTOPICS
Amber Barron

By 2030 we will extinguish extreme poverty, fight inequality and injustice,
and fix climate change — that is, if we partner as communities to take action.1
This past September, the United Nations outlined seventeen Global Goals for
Sustainable Development, aiming for sustainable solutions to global environmental,
socioeconomic, and intellectual crises;2 the new push is for individuals to make a
difference, primarily within their spheres of influence, to inspire change locally,
nationally, and globally. If a community is treated as a system and a group within
it has limited resources or is going without, other established entities can aid and
increase successes to the otherwise weakened parts. In chemistry, this concept
is called Le Châtelier’s Principle, but in social interactions we refer to caring,
nourishing, and developing these groups as humanitarian relief, outreach, or
philanthropy — where the benefactors give or volunteer to assist the beneficiaries.
Grassroot solutions, where individuals are solving local issues through the
assistance of mentors, organizations, and the creativity of their communities, are
the first steps of local, national, and global change. As a result of these systemic
efforts, communities will be comprised of healthy, educated individuals who will
be prepared to address natural, social, and economic issues on a larger scale.
In 2013, Salt Lake City was identified as one of the best places in the United

1 “Goal 4: Quality Education,” The Global Goals for Sustainable Development, 2015.
2 Chaisson, Clara, “Score for Humanity: Today world leaders will commit to an ambitious program
for sustainable development,” onEarth, 2015.
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States for upward mobility among children from low-income families.3 While Salt
Lake City officials rejoiced over the ranking, local educators, social workers, and
advocates were dubious about the future of these children.4 The original study,
conducted by economists from Harvard and Berkeley, correlated the degree of
upward mobility with the number of parents in the household, the quality of the
school children attended, and the amount of racial segregation of neighborhoods.5
The doubt shared by advocates and teachers is attributed to the continued
segregation of class between neighborhoods, the strain on the education system,
and the increase in socioeconomic diversity.6 Additionally, Pamela Perlich, senior
research economist from the Bureau of Economic and Business Research and
her team discovered “the start of intergenerational poverty [in Salt Lake City],
whereas we have not seen that in the past.”7 In order to provide all children and
students with opportunities for learning and growth, we as community members
must focus our efforts within the scope of education and mentoring.
What are the mechanisms necessary for learning and discovery within the
classroom? Millions of children throughout the world — including the United
States — finish primary school without having developed basic numeracy and
literacy skills.8 Despite the resources and sacrifices made to send children to
school, it is obvious not all students are receiving a quality education —Including
a staggering 62 million girls around the world (half of whom are adolescents) who
are not enrolled in school.9 The UN Global Education First Initiative identified
the greatest barriers to providing students with a quality education to be: shortages
of qualified teachers and learning materials, students’ weak early foundations for
learning, and challenging family environments.10 These are the challenges that we
must address and supplement in order to provide equal educational opportunities
for all students.
In the second to last chapter of Waiting for Superman: How We Can Save America’s
Failing Public Schools, Bill and Melinda Gates described their frantic search for
solutions to providing every student — regardless of their socioeconomic standing
— with “the opportunity to learn and achieve at the highest level.”11 Their original
3 Cook, Nancy. “Why Low-Income Kids Thrive in Salt Lake City,” National Journal, 2014.
4 Ibid.
5 Zarroli, Jim. “Study: Upward Mobility No Tougher in U.S. than Two Decades Ago,” NPR.org,
2014.
6 Cook. “Low-Income Kids Thrive.”
7 Ibid.
8 “Quality of Learning,” Global Education First Initiative–United Nations Secretary General’s
Global Initiative on Education. Web. 14 Oct. 2015.
9 “Fact Sheet: Let Girls Learn,” The White House, 2015.
10 “Quality of Learning.”
11 Weber, Karl. Waiting for “Superman,” New York: PublicAffairs, 2010, 206.

44

Amber Barron

approach was to change the size and organization of classrooms and schools,
but the schools that showed the highest increase in academic performance went
farther than just structural changes; they implemented a solid curriculum, high
academic standards, and supported and mentored teachers.12 In fact, they found
the impact of an effective teacher on student learning “is greater than the impact
of any other factor inside a school.”13
Although demographics and schools’ budgets were not included in the
chapter, it is evident the most successful schools where internally and externally
provisioned. Toyama Kentaro, author of Geek Heresy, introduced external and
internal provisioning in the context of addressing social problems with technology;
internal provisioning is focusing on “[building] up internal strengths,” through
mentoring while external provisioning is providing resources such as technology
and money.14 Teachers from these schools were mentored, trained, and provided
with curricula and resources necessary to engage and retain their students.
Additionally, teachers, administrators, and other community members likely
approached local government, organizations, and individuals to request financial
and academic support for their classrooms and students. Internal and external
support can relieve the constraints that teachers and schools face.
One such example is Bryant Middle School in the Salt Lake City School
District. The Salt Lake City School District is a “minority majority school district,”
meaning there are more “ethnic minority students than Caucasian students.”15 Dr.
Sebahar, the advisor for the University of Utah’s American Chemical Society
(ACS) student chapter, described Bryant Middle School’s budget for implementing
science education in the classroom as “one lousy dollar per student, per year.”16
With this amount of funding, how are scientific attitudes and interests fostered
among students? Sebahar continued, “When Bryant Middle School comes [to the
University of Utah for enrichment], we [pull] out all the stops!”17 The seventh and
eighth graders engage in chemistry by becoming the scientists — with experiments
such as elephant toothpaste, pyrotechnics, and other chemical reactions. With
experiments being overseen by undergraduate students, the seventh and eighth
grade students connected to the abstract concepts in a more personal way having
been engaged through demonstrations and as participants of experiments.
12 Ibid., 205.
13 Ibid., 206.
14 Toyama, Kentaro. Geek Heresy, New York: PublicAffairs, 2015, xii.
15 “District Demographics: Salt Lake City School District,” Salt Lake City School District: Your Best
Choice. Web. 7 November, 2015.
16 Sebahar, Holly. “ACS Bryant Middle School Outreach Event Announcement,” (presentation,
announcement in CHEM 2310, University of Utah, UT, October 19, 2015.
17 Ibid.
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The underlying motive for inviting Bryant Middle School to the University
of Utah is to utilize student curiosity, to instill a love of learning (specifically
within science), and to open students’ eyes to the opportunities that come from
graduating high school and pursuing a post-secondary education. About fourteen
years ago, the University of Utah discovered that two zip codes in Salt Lake City
were hardly represented in their student enrollment.18 They identified the need
for increased educational enrollment and outreach in these areas and partnered
with businesses, non-profits, and schools to make quality education and collegereadiness achievable.19 As a result, community centers have been built and many
positive partnerships exist between the communities and schools in Salt Lake City,
allowing for uplifting and motivating individuals to make sustainable changes
within their lives and communities.20   
Another challenge students face is entering school without having developed
the cognitive skills necessary for success. Many children do not have the opportunity
to participate in early learning development programs, which stagnates their
cognitive development and their preparedness for school.21 As students ascend
through different grade levels, it becomes evident the basic numeracy and literacy
skills so heavily focused on before are now necessary for continued learning.22
Those who have not mastered the basic concepts, or have major gaps in their
understanding, are left behind. These students may be passed on to the next grade,
but they are unable to actually progress in their education and are more likely to
drop out of school. These circumstances increase the likelihood of poverty and
decrease the opportunities and the education necessary to address issues within
their local, national, and global communities.23
Students’ weak early learning foundations are potentially tied to challenging
circumstances faced at home in the form of minimal educational resources,
poor nutrition, and unstable relationships. If a student’s parent(s) lack literacy
and numeracy skills, they will not be able to help with or reinforce their child’s
understanding of the assigned homework or subjects taught. Additionally, their
homes are less likely to have books and other educational materials for their
children to practice with — increasing the amount of material forgotten during
school breaks.24
18 Cook. “Low-Income Kids Thrive.”
19 Ibid.
20 Ibid.
21 “Quality of Learning.”
22 Ibid.
23 Waiting for Superman, directed by Davis Guggenheim. Participant Media, Walden Media, Electric
Kinney Films, DVD, 2014.
24 “Quality of Learning.”
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Students’ cognitive abilities are also impacted by the quality and quantity
of food the student intakes. Students raised in poverty consume food with a
lower nutritional value, ultimately impeding academic achievement by affecting
cognition and increasing absenteeism.25 Unhealthy breakfast foods negatively
affect the gray matter mass in children’s brains, making it challenging for students
to retain information and perform well on assignments and tests.26   
Student learning is also greatly impeded if they live in a stressful or violent
environment; 75 percent of children in poverty have a single-parent caregiver and
receive twice as many reprimands as positive feedback (in comparison to the 3:1
ratio of positives to negatives in middle-class homes).27 In order to be successful
in their education, children living in poverty need stable, caring adults that will
mentor and support them in their studies, interests, and basic needs. In addition
to having qualified and resourced teachers, students need continued exposure
to concepts learned in class, nutritional food, and mentors to receive a quality
education.
Edna Ehleringer, retired school teacher from Franklin Elementary School
in the Salt Lake City School District, implemented her understanding of stable
isotopes and the importance of higher education in her classroom.28 In the Salt
Lake City School District’s Fall 2013 Low Income Report, 92.81% of students
enrolled at Franklin Elementary were considered to be low income and qualified
for free and reduced lunches.29 Ehleringer was aware many of her students did
not receive the quality or quantity of food necessary for cognitive or physical
development.30 In addition to the experiences Ehleringer had in the classroom,
she also had insights into nutrition and behavioral patterns resulting from the
research her husband, Dr. Jim Ehleringer, conducted on stable isotopes.
Dr. Ehleringer, Distinguished Professor of Biology at the University of Utah,
focuses his research primarily on stable isotopes and how they relate to human
diet and human interactions.31 Stable isotopes are manifested in the stability of an
atom’s nucleus, which is comprised of neutrons and protons. Although the number
of protons remains constant for a specific element, the number of neutrons within
25 Jensen, Eric. “How Poverty Affects Classroom Engagement,” Educational Leadership 70, no. 8,
2013, 24-30.
26 Ibid.
27 Ibid.
28 Ehleringer, Jim (Distinguished Professor of Biology at the University of Utah) in discussion with
the author, March 2015.
29 “Fall Low Income Report,” Salt Lake City: Salt Lake City School District, 2013, Fall Low Income Report,
2013
30 Ehleringer, Edna in discussion with the author, November 2015. Unfortunately, these characteristics were also manifested in homework and test scores.
31 “Ehleringer Lab. University of Utah,” Ehleringer Lab, Web. 12 October, 2015.
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the nucleus varies, resulting in stable and unstable isotopes — stable isotopes do
not decay into other elements.32 When collecting isotopic ratio measurements,
many laboratories focus on four light elements: hydrogen, carbon, nitrogen,
and oxygen.33 Each of these elements contains different relative abundances of
stable isotopes. Carbon-12 (containing 12 neutrons in its nucleus) has an average
abundance of 98.89% while Carbon-13 has an average abundance of 1.11%.34
However, during a physical or chemical process, the abundance of one isotope will
slightly increase in the product relative to the other stable isotope(s).35
According to Ehleringer et al, “Changes in stable isotopes abundances
in materials are nature’s recorder of many aspects of climatology, geology,
hydrology, biology, and anthropology.”36 When a sequence of isotope ratios is
analyzed, whether from human hair or breath samples, the findings can lead to “a
quantitative understanding of patterns, processes, and history.37 Today, analyzing
stable isotopes serves as a “valuable, and diagnostic, biogeochemical tool” that
can be applied to food.38 The analyses of isotopes do not reconstruct the details of
past meals, but can categorize the nutritional value of the foods being consumed.39
Stable isotopes can distinguish between aquatic and terrestrial protein sources as
well as between grasses and corn (C4 photosynthesis) and fruits and vegetables
(C3 photosynthesis).40 In a breath analysis of 13CO2 (Carbon-13) the percentage
of grasses and corn consumed can be determined; Dr. Ehleringer believes having
a high percentage of C4 is attributed to a higher consumption of junk food, as
many fast foods and treats contain high fructose corn syrup and other corn based
products.41 The consumption of these corn-based products produces energy spikes
and subsequently lower energy levels.42
Edna wanted her students to succeed, regardless of their nutritional or
socioeconomic background, so she brought nutrient dense foods and increased
academic mindfulness to her classroom. Throughout the school year, she would
keep her small refrigerator in her classroom stocked with healthy snacks and food
32 “What are Stable Isotopes?” Stable Isotope Facility University of Wyoming, Web. 5 November, 2015.
33 “Isotope Principles,” Cornell University Stable Isotope Laboratory. Web. 5 November, 2015.
34 Ibid.
35 “Isotopic Fractionation,” Encyclopædia Britannica Online, Web. 5 November, 2015.
36 Ehleringer, James, Chesson, Lesley, Valenzuela, Luciano, Tipple, Brett, Luiz, Martinelli. “Stable
Isotopes Trace the Truth: From Adulterated Foods to Crime Scenes,” Elements 11, no. 4, 2015, 259.
37 Ibid.
38 Ibid.
39 Reitsema, Laurie. “Beyond Diet Reconstruction: Stable Isotope Applications to Human Physiology, Health, And Nutrition,” American Journal of Human Biology 25, 2013, 445.
40 Ibid.
41 Ehleringer, James in discussion with the author, March 2015.
42 Ibid.
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to fulfill the needs of individual students and her entire class.43 In order to help
her students test to the best of their abilities, she would provide every student in
her class with a mint or a healthy snack before tests to help them stay calm and
alert throughout the exam. Additionally, when students missed breakfast she or
the school’s secretary would provide them with food; Ehleringer found when her
students’ basic nutritional needs were met, student test performance increased and
students appropriately participated in classroom activities.44
Ehleringer upheld high academic standards and motivated her students to
make educational goals to prepare for obtaining a higher education and to be
contributors within their communities. Many of her students did not have anyone
at home to help them with assignments or follow up on their progress in school,
so she offered time before and after school to tutor and nurture her students.
One of her students lived in his mother’s car and would receive help from in
Mrs. Ehleringer in the forms of supplemental instruction and assistance with
washing his clothes several times a week. With her guidance, he developed a love
of learning and made a personal goal to attend and graduate from college.45
Ehleringer also brought professionals and university students into her
classroom to help her students develop life goals and to start thinking about a
post-secondary education. Mrs. Ehleringer would invite graduate students
and researchers from Dr. Ehleringer’s lab to mentor her students during the
development of their science fair projects and to share their research on stable
isotopes and correlations to nutrition.46
This exposed her classes to a variety of scientific professions and developed
scientific attitudes and interests among her students. Luciano Valenzuela, previous
graduate student and postdoctoral researcher under Dr. Ehleringer, shared “once
[the students] had the opportunity to talk to researchers and to feel that their ideas
and their curiosity [were] respected and heard, they became super enthusiastic
about science.”47
Valenzuela was also personally changed from mentoring elementary students:
“I realized that the nature of every kid is to discover…and once we give them
the opportunity (just a few minutes of really listening to them makes a whole lot
43 Ehleringer, Edna in discussion with the author, November 2015.
44 Ibid.
45 Ibid.
46 “[From the stable isotope analyses] we were able to show that socioeconomic differences play a
very important role in determining children’s nutrition. We showed that kids from a “Latino” background have diets that are different from other kids, primarily consuming a more carbohydrates from
sweets and sodas, and less fruits, vegetables and grains. Valenzuela, Luciano in discussion with the
author, November 2015.
47 Valenzuela, Luciano in discussion with the author, November 2015.
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of difference) their ideas have no limits and that is just fantastic!”48 By inviting
researchers and university students to mentor her class, Ehleringer internally
provided a foundation on which her students could build up themselves, their
dreams, and their communities.
In 2008, Mrs. and Dr. Ehleringer created the Edna Montes Ehleringer
Scholarship to provide students who attended Franklin Elementary (and were
accepted to a two-year or four-year postsecondary program) with funding to
pursue their educational goals.49 As part of the annual application, students are
required to submit an essay about “How I plan to use my college education to
benefit society.”50 The recipients represent diverse careers, from police officers
to medical professionals to designers; to date, all of the scholarship recipients are
giving back to their communities and working towards a two-year, four-year, or
graduate degree.51 One of the recipients was a refugee from Pakistan and is now
a medical student providing emergency medical aid as a member of Doctors
Without Borders.52
Teachers and mentors are needed (inside and outside of the classroom) who
are focused on externally and internally strengthening students — increasing
opportunities and providing students with the resources and skills to implement
changes within their spheres of influence.
Up until this point in this essay, students who come from difficult economic,
learning, and family backgrounds have been the focus, when in fact, middle
and upper-class students need similar external and internal provisioning. Even
students who are thought to have excellent academic and economic advantages
and opportunities need to be mentored to be in positions to be involved in positive
social, natural, and economic discussions and change. Mentors are imperative to
the development of individuals and societies; without the experiences and care
from others, personal growth stagnates and opportunities for developing solutions
diminish.
As a middle school student, I identified the need to provide my peers with
experiences in science, technology, engineering, and math (STEM) outside of a
classroom setting in order to increase participation and interest in these fields.
As a result, the community came together and mentored me. Organizations,
individuals, and teachers ultimately taught me the skills necessary to make the
identified need into a solution.
48 Ibid.
49 “Edna Montes Ehleringer Scholarship,” Salt Lake Education Foundation, accessed on November 5,
2015.
50 Ibid.
51 Ehleringer, Edna in discussion with the author, November 2015.
52 Ibid.
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I spent one of the first weeks of seventh grade at Catalina Island Marine
Institute where I was introduced to the Pacific Ocean and its incredible ecosystem,
caught leopard sharks, and participated in the lab-based marine biology classes.
I returned to Salt Lake City with a huge love and enthusiasm for STEM and
wanted to share this enthusiasm with my friends. However, returning to middle
school, I found few opportunities to engage in STEM outside of a classroom
setting. Even more discouraging was my friends limited their future classes and
career paths as a result of “being bad at math” and “not being smart enough to
do science” when they were just starting out middle school. After an experience at
the University of Utah, I learned about a club called MESA (Math, Engineering,
Science Achievement) which provided fun, interactive after-school activities
focusing on encouraging all students, specifically female and underrepresented
students, to gain confidence and interest in STEM fields.
At the time, my middle school did not qualify for a MESA club and the
subsequent state-funding. The policy required a specific percentage of female and
underrepresented students to be enrolled at my school—my middle school only
had the required female population. After discussing the problem with my Girl
Scout leaders and parents, they instructed how to take the first step, addressing
my school’s administration.   
With the support of my middle school’s administration and permission from
the Utah State Board of Education, I established the first non-state funded MESA
(Math, Engineering, Science Achievement) club in Utah, but in order to sustain
the MESA club and provide captivating STEM activities, renewable funding was
needed. Taking the advice of an elementary school teacher in the Jordan School
District, I chose to address the problem by authoring a grant.
I had very little experience writing grants. Applying for the 2010 Zions Smart
Women Smart Money grant to fund the MESA club was a completely different
experience from my previous grant because of the support and scaffolding
received.53 Girl Scouts of Utah, the Jordan Education Foundation, and teachers
and administration from the Jordan School District mentored me throughout the
grant writing process. Girl Scouts of Utah’s grant-writer met and instructed on
how to structure my grant and recommended supporting documents to include
in the final submission, while the same elementary teacher who recommended
applying heavily supported me by editing my grant and providing beneficial
insights from her grant writing experiences.   
South Hills Middle School was awarded $3,000 from Zions Smart Women
Smart Money grants to provide students with positive experiences in STEM
53 My only experience was writing a grant to create a financial literacy program for Girl Scouts of
Utah, which was unsuccessful.
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outside of a classroom setting.54 The non-funded MESA charter and the Zion’s
Smart Women Smart Money grant represented huge gains for middle and upperclass students needing external and internal STEM provisioning. It would have
been easy to stop searching for a solution after the grant was awarded, but the
grant was a band-aid. I was learning through mentors that powerful solutions
continue on after you are no longer directly involved. This MESA club needed
sustainable funding obtainable only through policy changes.
I sought out state and national policy makers, asking them to support STEM
initiatives and policies; I had the opportunity to speak with Senator Orrin Hatch
in his Washington, D.C. office and former Secretary of State Condoleezza Rice
because of my involvement in advocating for MESA. Through the efforts of many,
state policy changed enabling previously non-qualifying Utah MESA chapters to
be established and funded. Many schools like Riverton High School were able
to start a MESA Club, providing students from South Hills to continue STEM
opportunities and opening the door to thousands of students throughout the state.
Partnering with organizations and seeking experienced, willing mentors
provided me with a greater depth of knowledge, a knowledge that would have
otherwise taken a lot of time and resources to develop. Restating, I did not
need ANY previous grant-writing experience in order to successfully apply and
receive funding or lobbying skills to accelerate policy changes; rather, I needed
experienced individuals willing to teach and advise on skills and knowledge I did
not currently possess. Experienced mentors and supportive partnerships are vital
to making a sustainable difference.
In order to reach global, national, and local educational goals, we need to first
implement changes to the approach of education. In the final section of Waiting
for “Superman,” Karl Weber provides readers with the grand finale, “How You
Can Make a Difference.”55 The section starts out on a promising note, reminding
readers that every citizen within the United States has a “stake in [student]
success,” (regardless of if they have children of their own) and moves onto how
students, educators, and then business leaders can make a difference on a local
and national level.56 However, the actions recommended are conservative, “take
pictures, make a video, keep a diary, or make a list of the problems students in
your high school face,” “make a video of students giving testimonials about their
high school experiences,” “ask your congressional representatives to increase
54 With funding for bi-monthly activities, the MESA advisor took a fresh approach to motivating
students to consider participation in MESA through activities like dissecting cow hearts and lungs,
engineering trebuchets (which launched pumpkins at cardboard political figures), and completing
team challenges utilizing lasers, smoke, and mirrors.
55 Weber. Waiting for “Superman,” 216.
56 Ibid., 220-227.
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federal funding for high schools.”57   
What is really needed to make a sustainable difference is much more radical
and profoundly simpler: you and me. Former U.S. Secretary of State Condoleezza
Rice encouraged young change makers nationally to turn and lift another to
whatever level they currently are on.58
The global impact of this seemingly
simple practice, if employed by both children and adults, would be a huge network
of systems that could compensate for large disparities between individuals. It
would compensate for children not receiving the needed to nutrition at home,
for students not having opportunities to develop early learning cognition, for
adults not being able to do basic algebra. By applying the innovations of science
along with the innovations of teaching and mentoring practices exhibited by Mrs.
Ehleringer, communities would be better able to come together to supplement or
provide for students’ nutritional needs, which in turn helps them succeed in the
classroom and beyond.
Providing the members of communities with equal opportunities for lifelong
learning and growth would drastically change the dynamics of societal interactions.
There would be an exponential increase in the number of people who are
educated and able to positively contribute to higher levels of social, natural, and
economic problem-solving and would eventually lead to greater partnerships with
surrounding communities and nations. Among people challenged today by difficult
circumstances exist the mentors of tomorrow. A network of local, national, and
global communities would result in the ability to address all 17 Global Goals for
Sustainable Development. As participants in a healthy system, we will extinguish
extreme poverty, fight inequality and injustice, and address imbalances that lead
to environmental degradation.

57 Ibid.
58 Rice,Condoleezza. Presentation, 2010 Prudential Spirit of Community Awards State Honoree
Celebration, Museum of Natural History, Washington, D.C., May 2, 2010.
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“ . . . to see the world, one must view through a lens of interconnectivity.
To not separate the 'man-made' realm from the 'natural,' nor a forest
from the ocean, nor the icecaps from the energy used to light up the screen
of the phone distracting you from this work. Earth is deeply connected,
and to wake up and notice these connections is to see. One cannot talk
on the health of one ecosystem without including the health of those
adjacent, those a country away, or those on the other side of the world.
To see the world, we must see the connections.”

UNDER A PLASTIC SHROUD
Cam Quackenbush

The Great Pacific Garbage Patch is a cesspool of plastic debris, toxic sludge,
and other waste which congregates in an area roughly the size of the United States
at the center of the Pacific Ocean.1 This massive ecological disaster largely evades
public detection and thought. On Google Scholar, the term “Great Pacific Garbage Patch” pulls 861 articles (as of 10:30 PM on Oct. 7, 2015), underscoring the
existence of a network of researchers tracking this problem; however, an environmental issue as large and impactful as the Garbage Patch needs to be central to
shaping the thoughts and actions of all people. A major cause of die offs in marine
ecosystems and economic decline, the Garbage Patch is a problem that is geographically remote and challenges boundaries of understanding and perception.
The ocean is still largely mysterious territory and the overall effects of the Garbage Patch are largely unknown but may be inferred. We can physically see the
surface swill, but this is just the proverbial tip of the iceberg.
Raised in Utah, the ocean seemed a world away. I had heard about the ocean,
seen pictures, watched documentaries, and dreamt of the sandy beaches and playful sound of the tide all my life. Yet I couldn’t see it. I waited for the day that I
could taste the salty water, watch the waves roll in and brush up against the shore;
providing the soft yet powerful sound we all know as the intersection between land
and sea. In the summer of 2015, I was given a rare glimpse at the ocean during a
college research trip to Peninsula Valdez, Argentina. This trip, comprising the
1 Kostige, Thomas, M. “The Worlds Largest Dump: The Great Pacific Garbage Patch.” Discover
Magazine, 2008.
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third and final leg of the Honors Ecology and Legacy minor, was centered around
studying the ecology of the area; specifically that of the southern right whales and
their interactions with humans and human society. Our trip included two whale
watching excursions, hours spent observing the whale behavior, various walks
along the beach, and intensive lectures giving us insight to the system in which
humans interacted with ocean critters and the land. Yet, even through our extensive time spent in learning and observing, I find that I hadn’t seen the ocean at all.
I had seen a fleeting glimpse perhaps, but nothing more. Golfo Nuevo seemed to
stretch on toward eternity as I walked along a black pebble beach watching a
whale swim not 20 feet away from me. Even if I could taste the salt, even if I could
feel the sand coating and relentlessly rubbing away at my body, I did not really see
the ocean.
Sight, philosophically, has been debated since at least the time of Plato (about
427 to 347 B.C.E). How does one see and is it a constant view between people?
Are we seeing reality or simply what we believe is reality? Plato’s “Allegory of The
Cave” remains an important work that sets forth an idea that humanity is stuck
seeing shadows. Lies. Perversions of truth. Referring to prisoners chained to a
wall, their heads kept from turning, Plato describes the seen as thus: “Above and
behind them a fire is blazing at a distance, and between the fire and the prisoners
there is a raised way; and you will see if you look a low built wall along the way,
like the screen.”2 To the men trapped in the cave, the shadows seen before them
become reality. They do not know that, beyond the cave, there exists the real
world. Plato goes on to state that the only way to escape this world of illusion and
ascend to the light of truth is through reason. This philosophical ideal holds true,
as observing a specific incidence is nothing without an understanding of the system driving it. Without knowledge of the world, we know no more than Plato’s
prisoners. According to the allegory, we are the prisoners, we are blind.
Can we objectively see? Annie Dillard’s classic, Pilgrim at Tinker Creek, offers a
fresh perspective on this debate using the natural world as a lens. The piece is
written as a memoir that records one year of her life in which Dillard meditated
on her surroundings, paying intense attention to the world’s intricacies and methods, and to the animals. Dillard’s writings are characterized by a mixture of intense attention to the details of her surroundings and her sharp thoughts; her descriptions make clear that her sight is heavily influenced by her thoughts upon the
phenomena that she observes. This mixture of sight and knowledge creates a
sense of Dillard’s perception. For example, Dillard writes, “On a dark day, or a
dark day, or a hazy one, everything’s washed out and lack luster but the water. It
2 Plato. The Republic. Translation by N.S. Gill.
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carries its own light.”3 Dillard’s thoughts of a creek on a stormy day heavily pervade her sight, as shown, through both her attention to specific details, what is
deemed important — what is harped upon — and her verbalizing of what she
perceives. She wastes no time in describing the hue of the water, or the specific
clouds, and then adds weight to what she sees by giving meaning to the water
carrying light through the storm. She goes on to say, “But the artificial obvious is
hard to see…I’m bony and dense, I see what I expect.”4
I did this myself while standing on that beach on Peninsula Valdez. My eyes
were blind to the possibility of wrong in that idyllic place. The place, admittedly,
was not perfect. But because of my state of mind, my perception, it seemed perfect. I never could have conceived that the Garbage Patch could have effect upon
the Peninsula located in the Atlantic Ocean, an ocean away. I never gave a thought
about where all the trash I saw on the beach that day ended up when caught by
the swirling tide. I could never have imagined anything so terrible as a film of
plastics and toxic waste coating the ocean.
There is a world around us that goes unseen. Not because it is unnoticeable,
but because we do not possess the innate capability of sight. Sight is not given to
us; it is earned through the process of learning to see. Annie Dillard addresses her
own lack of sight in her book, in a section entitled “The Fixed.” It portrays Dillard’s views on sight and provides the case study of her own acquired ability to see,
in this case, praying mantis eggs. In this section Dillard talks about previously
being blind to the existence of the transparent egg shells. However, once she was
taught how to recognize them, she grew readily able to identify the eggs: “Suddenly I see them everywhere….”5 Dillard argues that sight is not an inherent ability,
but a skill that needs to be honed and refined. We are born with the ability to see,
but not the knowledge. Our eyes may skim the surface, but without knowledge, we
are unable to break through to the depths. According to both Plato and Dillard,
in order to see reality, we must blend thought with knowledge to create perception.
Sight is an irrefutable dichotomy. The eyes receive visual cues, allowing them to
see. The Utah kid standing in the tide was under the impression that he was seeing
the ocean, but he was only seeing his version of the ocean. He wasn’t seeing the
ocean for what it truly is. My eyes are still, admittedly, blind to much of the world.
A mere freshman in college, my eyes are just now beginning to open.
Without knowledge, one is lost in a world of shadows. To see the Garbage
Patch, one must know the Garbage Patch. Know what it affects, and what it is affected by. Once one sees the multiple faces of the Garbage Patch, one can then see
3 Dillard, Annie. Pilgrim at Tinker Creek. Harper and Row, 1990, 3.
4 Ibid., 18.
5 Ibid., 54.
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it; but until one does, perception of the Patch remains clouded. Shrouded by misconceptions and biased perceptions, the mind becomes prone to blind spots.
Geographic isolation from the ocean physically constructs barriers between
the ocean and human society. Even those who live on the coast are limited in the
extent to which they see the ocean. Similarly sailors, fishermen, and even scuba
divers are limited in their sight of the ocean. We are terrestrial critters. The
oceans cover about 70% of our world’s total surface area, and, because we cannot
live in it for extended amounts of time, it is difficult for us to know the ocean:
difficult to know its history, how it is changing, how its flora and fauna are reacting
to the new stimulus being introduced daily in the forms of new ships and pollution, how overfishing is hindering the prosperity of a once replenishing resource.
To further hinder sight, many of us cannot create our own impressions of the
ocean, as it is seen only through pictures, documentaries, or others interpretations.
We look through the lens of an artist or historian with her own viewpoint and biases.
John Berger, an art historian and philosopher, talks extensively on this form of
transferred bias in his book The Sense of Sight. Berger writes on the ability of an
artist to instill bias in his or her work. All art will contain bias or perception. Berger utilizes his memory of a funeral as an example, attempting to show that, through
a photograph, facts can be twisted, deformed until the work of art holds no semblance to the actuality. He notes that, be it grief or a plastic bottle in the ocean,
what the artist focuses upon creates a lens, a bias. Referring to the photo and
photographer, Berger writes, “The image she saw through the view finder was not
grief stricken. Everyone knows that grief is private…and that the photograph
they had ordered was a public record in which grief had no place.”6 According to
Berger, a photo will innately contain a viewpoint. The photograph supplies a blatant example of a bias; because a subject was deemed inappropriate it was stricken
from the records, but this editorial decision cannot change the truth of the matter.
In any photograph, painting, sculpture, or writing, the creator takes a point of
view and decides what is important and what isn’t, excluding that which is deemed
unessential to their motives. The creator may even leave a piece out in order to
make a point, like showing a crystal clear section of ocean, when nearby there is
remaining fallout from an oil spill. Or loggers leaving trees along highways, as is
often the case in Oregon and Washington, to mask that the true forest, now hidden from view by this illusion, has been clear cut. An uninformed viewer may buy
this argument, as there is a deceptive lens provided. It’s like putting blinders on a
horse, prohibiting actual sight.
6 Berger, John. The Sense of Sight. Pantheon, 1985, 122.
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Sight of the Garbage Patch is not found in a photo. In a picture of the Patch,
one can find pollution, mainly plastics and toxic sludge, that has been collected by
the Pacific Gyre into a vast area. A picture of the Patch creates an illusion of sight
that provides an audience with a false assurance that they have seen the Garbage
Patch. Photos and documentaries and other representations are incredibly helpful
to me, as I may never see the Garbage Patch in person, but it does not create sight.
A picture cannot convey the expanse of ocean directly affected by the Garbage
Patch, nor the depth to which its affects pervade. This multifaceted issue cannot
be captured by a two dimensional photograph. The Pacific Garbage Patch is not
simply the pollution coating the surface of the Pacific Ocean; there is depth pervading further than we know.
Raised by parents who had important personal and spiritual ties with the
philosophy of Buddhism, I find the works of Joanna Macy very welcoming and
useful. Macy studied Buddhism from Tibetan Monks in India. She took special
interest in how the mind relates to the world through the lens of Buddhist thought.
She noted that many Buddhist teachings focused on the vast interconnections of
the world — how mind connects to the physical realm; how the physical realm is
inherently interconnected; and how the physical connects back to the mind. Macy
writes, “Interdependence sets the limits and provides the scope for our conscious
participation in reality.”7 The studies in India helped shape Macy’s interest in
systems thinking, leading to the writing of her book Mutual Causality in Buddhism
and General Systems Theory.
To see, one must understand not only what one sees but the system of events
causing and coming from that incident. This necessity leads to the need to understand general systems theory. General systems theory “originated as an effort to
perceive and scientifically understand phenomena that eluded the mechanistic
model of reality.”8 In other words, the theory stems from an attempt to give reason
for events that seem out of place when looked at as a single piece, that everything
occurs in a system, a group of parts forming a complex interworking. When attempting to fully see the Garbage Patch, seeing the trash coating the surface of the
Pacific Ocean is only a single piece of the system. To see the Garbage Patch, one
must also understand the effects the trash has on the ocean ecosystems below the
surface, just as one must understand the source of the trash. The plastic will ultimately end up afloat in the ocean waiting for ingestion by an unsuspecting sea
turtle, or southern right whale, or dolphin, or tuna, or any other ocean dwelling
creature, while damaging other ecosystems in the process. General systems theory
7 Macy, Joanna. Mutual Causality in Buddhism and General Systems Theory: The Dharma of Natural Systems.
State University of New York Press, 1991, xi.
8 Ibid., 70.

61

Impact

is a lens that can be extensively utilized when attempting to see the world, as it
allows us to widen our world view. Rather than focusing extensively on a part, we
are able to view the entire problem. According to Macy, “It is a pattern of of
events, its existence and character deriving less from its components than from
their organization.”9 The world is comprised of systems — the water cycle, food
webs, economic matters, human history, the ebb and flow of the ocean, and even
our own bodies. Without the microorganisms living within our stomachs, digestive
tract, on our skin, and many other areas of the body, we could not function;
healthy systems exist in balance.
If a tree falls and no one hears it, does it make a sound? What about a wave?
Dillard responds, “The answer must be, I think, that beauty and grace are performed whether or not we will sense them.”10 Joanna Macy touches upon this idea
of sight and knowledge being interconnected in her book World as Lover, World as
Self. Macy argues that sight entails not simply knowledge, but also experience.
According to Macy, “the Buddha taught that perceiving and knowing happen
through a convergence of factors, namely a sense organ, a sense object, and the
contact between them. Knowing is transactional.”11 By way of Buddhism, Macy
argues that to see is to experience, to live. Serving as main pillars to Buddhist
thought, the Four Noble Truths show this connection to interconnection. Holistically the truths speak to the ways that the physical affects the mental and the
mental affects the physical, and the need to understand these connections. In the
modern age, are we living? How many of us would rather watch a television show
than a flock of birds creating intricate flight patterns? How about listen to a recording of a song over the sound of the waves? Or shop rather than hike in the
fresh air beyond city limits? Granted, these habits are not inherently bad (other
than shopping — however, I cannot handle a discussion on the issue of mass consumerism at this moment in time). In fact, I rather enjoy listening to my music
when I wander about, but it is a distraction. A distraction which takes me out of
reality, away from the problems. When I walk with my earbuds in, I lose the experience of the wind in the trees, the birds chirping around me, my successive foot
steps as I wander closer to class. I am not the only one. It seems most people I pass
when walking are distracted by one sort of man-made device or another (be it
earbuds like my own, a cell phone, a book, etc). When these habits control my life,
I become effectively asleep. I lose my ability to perceive the world around me. To
see a problem, I must do more than read an article on it, or view a documentary,
as study only solves a portion of the problem. To fully see our world, to wake up,
9 Ibid., 72.
10 Dillard, Annie. Pilgrim at Tinker Creek. Harper and Row, 1990, 8.
11 Macy, Joanna. World as Lover World as Self. Parallax Press, 2007, 36.
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I must experience the problems. Though this is difficult to do with an issue such as
the Garbage Patch, nothing will be solved until I make the effort to see: “…to be
awake is for us to think / and for us to think is to be alive.”12 Has it become socially acceptable to be asleep?
Sight is an interplay between various components. There is the physical object, but also the mind perceiving the object, value assigned by culture to that object, a name (with connotations again provided by culture), its qualities, and infinite other factors. This interplay is touched upon by John Berger in his book The
Sense of Sight. Writing on his analysis on works of art, he describes his method of
examining art. According to Berger, “Visually everything is interdependent. Looking is submitting the sense of sight to the experience of interdependence… The
eye receiving. But also the eye intercepting.”13 To Berger, to see is more than
simply staring at a work of art for hours on end. Each piece of a work may be
assigned a specific value; yet there is always value between multiple distinct aspects, or between each piece of the whole, an interplay which adds to the work’s
meaning, one that cannot be ignored to truly see a work. This concept is true
beyond Berger’s original intention (that of art); to see the world, one must view
through a lens of interconnectivity. To not separate the “man-made” realm from
the “natural,” nor a forest from the ocean, nor the icecaps from the energy used to
light up the screen of the phone distracting you from this work. Earth is deeply
connected, and to wake up and notice these connections is to see. One cannot talk
on the health of one ecosystem without including the health of those adjacent,
those a country away, or those on the other side of the world. To see the world, we
must see the connections. When attempting to see on a small scale, interconnectivity is still a necessity. If I were to truly see the ocean that day, I would have understood how I affected it and understood the problems of the whole, not just the
section I could physically see. I would understand how a patch of garbage swirling
in the middle of the Pacific could affect a child knee-deep in the mild green surf
of Puerto Piramides, Peninsula Valdez.
Too often, I live my life for events that do not pertain to the present day or
week. The time I spent on the Peninsula, my thoughts were pervaded by food or
what I would buy on the trip and what I had already bought. What I would watch
on television when I got home. These thoughts served no other purposes than
distractions from the most magical place I have ever been. According to Dillard,
humans rarely live in the moment: “Self consciousness…does hinder the experience of the present. It is the one instrument which unplugs us from the rest.”14
12 Twenty One Pilots. “Car Radio.” Vessel. 2013.
13 Berger, John. The Sense of Sight. Pantheon, 1985, 220.
14 Dillard, Annie. Pilgrim at Tinker Creek, 81.
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Sight is an art form, Dillard seems to suggest, that requires extensive focus and
attention to detail.
The Great Pacific Garbage Patch is created by the North Pacific Gyre (essentially, an area where ocean currents converge). When plastic or other toxins enter
the ocean, they are carried away from shore to gyres, such as the North Pacific
Gyre, where they will stay. Permanently. As plastics can take 450 to 1000 years to
biodegrade, these pollutants and their toxic impacts will outlast the generation of
sea mammals inhabiting the ocean as this paper is written as well as the lives of
those who created the mess. Fish and various marine mammals (including whales)
will continue to suffer under a plastic shroud.
The effects of the plastics are extensive. In terms of macro damage, plastic
bags and other debris is ingested (often mistaken for food- namely jelly fish) and
sits in the stomach of the animal.15 In the stomach, the plastic will not break down,
giving a false sense of being full. If the animal is full it has no need to eat, and the
animal eventually starves. The plastic can also line the stomach, preventing the
animal from absorbing nutrients from its food.16 The plastic can entangle and cut
the animal (providing for serious wounds), sometimes killing the animal. Is the life
of a bird, or fish, or dolphin, or whale worth the convenience of a plastic grocery
bag or plastic water bottle?
Though these plastics, along with the other toxins in the Garbage Patch, will
eventually break down to a microscopic level, the toxins will remain present at the
micro scale. Until the particulates are completely removed from the system, biomagnification (the process by which toxins travel up a food chain, reaching peak
levels in the apex predators of each food web) will continue to cycle these toxins
through the ecosystem. The degraded plastics will be eaten by shrimp and other
small fish. A few of these shrimp will be eaten by a larger fish. And so on in this
fashion — larger fish eat smaller fish — until the toxins have reached dangerous
levels in the apex predators, including sharks or dolphins. When the predators die,
they decompose, releasing the toxins back into the ecosystem to recycle through
the system.
The research papers written on the Garbage Patch — and most environmental issues — are inaccessible to the average person; the topic is usually riddled with
complex jargon or removed from the public spotlight when published in a peer-reviewed journal. And because the material seems to be overly complicated, foreign,
and inaccessible, the massive environmental challenge is deemed unimportant.
Documentaries are often, though not always, discredited as environmental fear
15 United States Environmental Protection Agency. Marine Debris Impacts. 6 November 2015.
16 Ibid.
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mongering, difficult to watch, emotionally draining, or dry and boring (losing the
audience’s attention). Documentaries can make a problem like the Garbage Patch
seem too large for individuals to address. It is then deemed the government’s duty
to fix the Patch, yet it does little. As many do not live near the Pacific coast, the
problem of the Garbage Patch seems to have very little impact upon daily life.
Why should I, an eighteen-year-old freshman attending college in a land-locked
state care about plastics lying in the middle of the ocean thousands of miles away?
General Systems Theory points out, however, everything is inherently interconnected. The disruption of one part of a system will affect the rest.17 By destabilizing the ocean (which I might add provides habitat for the phytoplankton which
produces about half of the oxygen in the atmosphere, large quantities of food
unmatched by any land ecosystem, and likely other services which still remain
unknown) we single-handedly threaten the existence of life in general.18 It is crucial to see this problem and its interconnectedness to all life systems. If left unseen,
the problem will continue to worsen. More plastics will enter the ocean, more
toxic particulates, causing the deaths of more and more fish in an ever decreasing
total population size. With problems such as overfishing and ocean acidification,
how can I allow myself to further damage the ocean with something like a plastic
grocery bag? (The writing of this paper has already ethically forced me to make
the transition to reusable grocery bags.)
The link between life and the ocean is inherent. 2.7 billion years ago, the
ocean brought forth life to the planet. 510 million years ago, the first land animals
appeared from the ocean. To this day, the ocean continues to provide the oxygen
crucial to the continuation of life — between 50 and 85%.19 Human Civilization
is far more concentrated along coast lines than in land locked regions. If the
oceans fail, life follows. Our oceans have sustained life for millions of years, providing for millions of species that we have not yet discovered; yet in the past 250
years ours is the only species (so far as we can tell) to nearly bring the regenerating,
seemingly indestructible system to an end. The fact that we rely so intensely upon
the ocean yet give it so little thought beyond its uses is a main source of my stress
and sadness.
Starting with the day my parents watched Al Gore’s An Inconvenient Truth, I was
instilled with a deep rage over what our species has done to our world.
We have raped the rainforests for lumber and farm land, destroyed mountains
in search of metals to build our artificial world, polluted and diverted streams to
17 Macy, Joanna. Mutual Causality in Buddhism and General Systems Theory: The Dharma of Natural Systems,
76-77.
18 Kerr, Richard A. “The Story of O2,” sciencemag.org, Web. 6 Nov. 2015.
19 Ibid.
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fit our unsustainable locations of cities, and poured billions of tons of toxic fumes
into the atmosphere from the tailpipes of our cars, smoke stacks, and homes. I
began to feel the desperate need to fix our world, change the societal norms to
coincide with the needs of our planet. However, this anger is a distraction. According to beloved Zen teacher Thich Nhat Hanh, it is a distraction, one which if
I do not overcome, I will be forever unable to fully see the intricacies of the environmental issues facing us. Hanh states, “[Anger] is like a blazing flame that burns
up our self control…A mind without anger is cool, fresh, and sane.”20 I need to
realize that it is harder than it sounds to cut the flow of plastics to the sea, to end
illegal dumping; I realize that I still fully participate in these activities everyday by
supporting the industrial complexes that carry these acts out. Yet I know one thing.
People have the capacity to change. I can change.
In geologic time, the existence of humans is a mere blink of the eye. Yet, in
this time we have clear cut forests, depleted oil and other mineral supplies, set in
motion a sixth mass extinction, and continue to wreak havoc on the ocean (not just
through over fishing, but also pollution). We allow massive amounts of nitrogen to
reach the ocean via runoff from agricultural fields leading to dead zones via eutrophication, just as we allow cruise, military, and industrial ships in international
waters to dump into the ocean. The pollution created by our factories enters the
sky which then falls with rain, eventually entering the ocean; and plastics end up
in the ocean, the top anthropogenic pollutant, through “rivers, beaches, maritime
activity, and illegal dumping.”21 As our population grows, more pollutants are created and enter the ocean. More factories, more ships, more farms, more plastics
and fewer trees to clean the air, fewer wetlands to clean the water. We are marching toward collapse with every new human brought into this world, and the only
way to sustain a population size of 7.3 billion is for each of us to see. Though
many can, we all are needed.
How can I nonchalantly use and dispose of plastic products the way I do? We
are told every day not to use plastic bags at the grocery store, or buy plastic water
bottles. With about 1 trillion plastic bags used every year, I am clearly not the only
one who still clings to these unsustainable practices. The disconnect, as Macy and
Dillard would argue, is between knowledge and experience forming the ability to
see. The knowledge is there. As I stated earlier in this paper, Google Scholar has
861 distinct scholarly articles, books, or documentaries on the Great Pacific Garbage Patch. A basic Google search for the same topic pulls up 236,000 results (not
20 Hanh, Thich, N. Peace is Every Step. Bantam Books, 1991, 57.
21 Cummins, A., Eriksen, M., Hafner, J., Lattin, G., Maximenko, N., Rifman, S., Thiel, M., Wilson,
S., Zellers, A. “Plastic pollution in the South Pacific Subtropical Gyre,” Marine Pollution Bulletin 68
(2013). Web. 4 Dec. 2015.
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including images). There is ample research at our finger tips. Now we must utilize
it. To see the Garbage Patch we need to wake up. Our actions have effects far beyond our immediate field of vision. According to Macy, “Our personal awakening
is integral to the awakening of one’s village and both play integral roles in…the
awakening of one’s country and one’s world.”22
Seeing environmental issues means more than reading that there is pollution
floating in the ocean. It is more than knowing that the global temperature is growing warmer, and that the sea is rising. It is more than knowing species are going
extinct at an ever increasing rate. Sight of an environmental issue comes when
knowledge is combined with emotion, thought, and action. When one not only
perceives the events transpiring around us, but allows them to initiate change.
“The Environmental crisis has deep attitudinal roots,” writes Macy. “The bulldozing of nature and abuse of our own bodies reveal the split in the psyche that cuts
us off from the physical world.”23 When learning to see, there is no passive stance.
How can I complain about litter in my home town, yet condone the legal mass
dumping of waste at sea? Is this not a crime against nature? I complain that the
weather patterns are changing, yet I continue to pour tons of carbon dioxide into
the atmosphere everyday by simply living a “common” lifestyle.
To see issues such as the Pacific Garbage Patch, there must not only be knowledge of the Patch, but of its effect on the system. The Garbage Patch is far from
isolated. Though it is commonly portrayed as a coating over the Gyre, I think of
the Garbage Patch as an iceberg. The surface is simply the tip, the rest contains the
Garbage Patch’s spheres of influence (both physical and perceived).
Seeing environmental issues is the most important matter facing society. According to Plato’s Allegory of the Cave, society itself is the illusion, the shadow
world commonly held to be reality. The city, or derivatives thereof, is deemed by
most to be home, anything beyond is held to be “nature” — an escape, a vacation,
a temporary plane of existence not meant for human beings to inhabit. Work,
problems in society, politics, consumerism: all are held to be more real then nature.
A monetary problem, though it can seem crippling in terms of society’s rule, is
meaningless beyond the confines of commerce. Outside of society, does a printed
piece of cloth hold value? Frankly, it doesn’t. It seems odd that we can’t apply the
same enthusiasm to environmental problems as we do purchasing a car. The earth
is the only one we have; it is our life support and should be treated as such.
Though there are those who claim that it human destiny to leave this planet,
to colonize a new one, I believe that the only home we will ever know is right here.
22 Macy, Joanna. Mutual Causality in Buddhism and General Systems Theory: The Dharma of Natural Systems.
State University of New York Press, Albany, 1991, xv.
23 Macy, Joanna. World as Lover World as Self. California: Parallax Press, 2007, 38.
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Right here, being suffocated under a layer of plastics and waste. As so beautifully
proclaimed by Prince EA, “See, the thing about truth is, it can be denied, not
avoided.”24 Though these problems are the demons under my bed, the issues that
keep me awake until 2:30 a.m., I must come to face them. To understand them.
As must we all. True sight is the most important contribution we can make to our
world. Once we come to see these problems, to notice the systems in which they
act, how they connect and play upon one another, we can start the search for a
solution. All of us.
During the summer of 2015, I was given the opportunity to take part in a six
week intensive class with the University of Utah’s Honors College. Accompanied
by three amazing professors and nine of the brightest and most accepting people
I have met, the class included field studies in in Centennial Valley, Montana; Salt
Lake City, Utah; and the Peninsula Valdes in Patagonia, Argentina. This life
changing experience taught me an incredible amount about how much I still have
to learn about myself and about the world. On the last morning in Argentina,
Daniel, Katie, and I walked the two streets from our hotel to the beach where we
sat for a few moments staring at the waters of Golfo Nuevo, the same waters in
which the group had observed the powerful majesty of the southern right whales
and flitting of Magellanic penguins in the surf. Sights that I wish my children and
my children’s children to have the capacity to experience. To fall in love with. This
place, these experiences, have set my path of study for the rest of my college career and perhaps the rest of my life. On that morning, at 6 a.m., the three of us
had planned on taking one last swim in the amazing waters. However, upon finding the temperature frighteningly cold, Katie was the only soul brave enough to
fully swim. I stopped at around knee depth. Despite the cold, it seemed unthinkable to not at least risk my feet to frost bite for the experience of sharing the water
with the whales of Peninsula Valdez one last time. When we turned to walk back,
I noticed a wrapper lying in the sand as I dried my shaking legs. I picked it up and
placed it in my pocket.

24 Williams, Richard. “Dear Future Generations: Sorry.” youtube.com, 2015.
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“It is too easy to fall into despair and lose sight of the purpose of
ecotourism when there are so many changes that need to be made. It
is so easy to have hope, though, when the benefits are apparent in the
larger picture. Locals improve jobs. Land is preserved. Animals live.
Ecotourism is an educational tool that fuels and motivates conservation;
when a whale leapt before my eyes, I could not but hope that it would
leap again — for me, and for others. Ecotourism fuels understanding
about preservation — and its utmost importance for the future.”

PEOPLE AND GULLS AND WHALES…
WHERE ARE THEY? A FOCAL FOLLOW
THROUGH ECOTOURISM
Cassidy Pearson

Introduction
Human life depends on the existence of biodiverse food, drinkable water,
and uncontaminated air. “Natural” reservoirs or ecosystems that contain these
ecosystems are what support the growth of the human population. However,
reliance on natural resources cannot continue to expand indefinitely, something
that Western culture is beginning to realize. With constant human pressure to
provide food and other resources for an expanding population, natural habitat is
strained. The current remedy for strain on the environment is to preserve sites that
demonstrate uniqueness in their natural appearance,1 and promote visitation at
these sites. Separation of the natural and urban worlds fosters the growth of cities,
while simultaneously “preserving” natural beauty, somewhat allowing nonhuman
nature to coexist with the demands of the human population.
The vast majority of the United States (80.7%) population spends every day
in an urban environment2 and develops paradigms associated with this culture.
Visiting natural or unindustrialized sites can shift perceptions of the world from
urban and city-based to rural and land-based. Last summer, I participated in
a university course that gave me the opportunity to become an ecotourist in
Peninsula Valdes, Argentina. I can distinctly remember what it felt like to get on
1 Division of Park Planning and Special Studies. “Criteria for New National Parks.” Web. 8 Oct.
2015. The United States National Park Service defines this as one of the criteria to create a National
Park.
2 Horton, K.W. “Ecological Interpretive Map, Ottawa-North Bay.” Web. 14 Oct. 2015.
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a whale watching boat and feel the sea-salt wind while a whale breached nearby
and crashed into the water. It became almost normal to witness the whales, an
everyday experience. I could stand on a cliff overlooking the sea and know that I
would see a whale breach. Seeing a whale was expected. It shattered my worldview
— at home, I knew that I was able to see industrial miracles: construction, mass
food distribution, or transportation. But I never expect to see moose, porcupine,
beaver, or deer — the large mammals native to the Wasatch Range, because of the
urban environment that surrounds me.
However, ecotourism is relatively new — the civilization in which nonhuman
organisms are relocated as a result of human interactions with land is due in large
part to recent industrialization capabilities. Before the industrial revolution and
the subsequent centralization of energy and food systems, humans were forced
to coexist with the natural world, whether that meant obtaining food and water
on their own, or walking from town to town. Ecotourism is a new framework that
depends on the existence of urban paradigms for a modern society. Because this
separation is congruent with industrialization, ecotourism was only just able to
flourish as it assumes that the modern ecotourist will have little experience in the
natural world.
First, the “natural world” will be defined by what it is not. This term will be
used in the context of what is not developed or industrialized. For the purpose of
this paper multiple dictionaries were consulted, with the most general definition
of the natural world being a place independent of humankind.3 However, to
have a site independent of all “humankind” is near impossible if one considers
human-driven preservation or conservation, and the fact that a human footprint
is found in most places across the globe. For the context of this paper, the natural
world will then also refer to these places that humans have helped to preserve from
environmental degradation, and may not have remained unindustrialized without
human aid.
Understanding the definition of the “natural world” provides a lens to then
understand “ecotourism,” a term which only recently become modernized and
recognized in popular language. Due to a myriad of reasons, the most likely is
the recent development of traveling for pleasure — a concept that has spread in
the last century and a half. Before the invention of the automobile and flight, the
potential to visit a landscape vastly different from the one you were raised was
hardly feasible; and when it occurred it was it was because of decisive relocation
or war. When the technology became available, the upper class was able to afford
and promote recreational traveling to different cultures and cities. And when the
3 Dictionary.com. “Nature.” Dictionary.com. Web. 24 Nov. 2015.
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natural world became more extraordinary than the developed world, traveling to
sites that promoted tourism in these areas flourished.
According to the Oxford English Dictionary, the word “ecotour” was first
used in 1973 by the Canadian Forest Service in “Ecological Interpretative MapOttawa-North Bay.” Despite its longstanding non-existence until this point,
ecotourism as a concept was around centuries before the word was formally
used. Explorers such as Darwin and Humbolt positively impacted the cultures
and places they navigated as ecotourists — the knowledge that they brought back
education on advocacy for local cultures and conservatism, time and time again.4
The idea of preserving the land and the people that manage it so that others could
see it was not a radical idea. However, ecotourism was not generally defined until
the 1980s when Ceballos-Lascurian defined it as:
tourism that involves travelling to relatively undisturbed or
uncontaminated natural areas with the specific object of
studying, admiring, and enjoying the scenery and its wild plants
and animals….5
Soon hereafter, debate was opened in academia to critique this definition and
develop better meanings for ecotourism. In 1998, the World Wildlife Foundation
stated that “ecotourism is responsible traveling contributing to the protection of
natural areas and the well-being of the local population.”6 At the early stages
of development of this phrase, definitions were thus littered with words such
as conservation, responsible, sustainable, and protection. Of these words, none
are easily defined, resulting in a vague conception of ecotourism for the general
public. This lack of a concrete definition continued until the early 2000s.
Then, rather than a defining ecotourism, a subset of rules of what ecotourism
should entail is used to understand ecotourism in practice. General definitions for
this term provided a vague, conceptual understanding of ecotourism, but a list
provides concrete guidelines that tourists are expected to understand and follow
in the context of ecotourism. However, it must be noted that the categories of this
definition are still broad so that the definition can be modified with respect to place.
When ecotourism is defined with too much rigidity, it cannot be applied in vastly
different locales — this definition could be applied to a small local community in
the Amazon as well as a large national park in Alaska.

4 Whelen, Court. “Spotlight on Sustainability: Origins of Ecotourism.” Good Nature Travel. World
Wildlife Foundation, 6 Sept. 2013. Web. 13 Dec. 2015.
5 Ceballos-Lascurain, 1987, 13.
6   Saeporsdottir, Denmark Paper.
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These rules vary in exact terminology from organizations such as TIES,7
to the Code of Conduct by the WWF, and the Butler’s Acott.8 However, all of
these organizations and ideas follow general ideas that all ecotourism should be
generally cognizant of and follow:
1. The resources that are visited are not negatively impacted by
human interaction.
2. The Earth’s resources used during travel are minimal.
3. It will foster a mentality of conservation and preservation
through financial aid, behavior, and raising awareness following
the tour.
4. Local cultures should be respected during the tour.
This definition addresses three key components of ecotourism: the tourist, the
local culture, and the place that is to be toured. For the perpetration of sustainable
ecotourism, the general public consciousness must shift to understanding the
synergy between the facets that make up ecotourism. All three components are
interconnected and will interact to build the ecotourist site. Thus, this paper will
analyze this definition in terms of the visitor, the local, and the resource while
being cognizant of place — specifically, a focal case study of Peninsula Valdes,
Argentina will be done.
Ecotourism: Unsustainable Forms of Sustainable Tourism
Ecotourism is going on an adventure, leaving the tediousness of a daily
existence behind for a short while, and seeing the strange pieces of the world fit
together. Ecotourism is seeing the new, the unfamiliar, and the extraordinary. It
creates a lens through which appreciation and care is fostered toward our world.
It exists because of the nonhuman world, and would cease to exist without it.
However, if ecotourism continues down the same path that it is going right now,
there will be painful consequences. The manner in which ecotourism is being
upheld is unsustainable — and without healthy ecosystems, its only asset — it will
fail. Social, economic, and natural principles will be considered when discussing
the inherent unsustainability of ecotourism.
Since the turn of the century, ecotourism has exploded. Wildlife tourism is
the most rapidly growing form of tourism.9 It is thus relevant to discuss why —
not only is development encroaching on our most wild places, but people are
7 Higham, James E. S. “Ecotourism: Competings and Conflicting Schools of Thought.” In Critical
Issues in Ecotourism: Understanding a Complex Tourism Phenomenon. Amsterdam: Butterworth-Heinemann,
2007.
8 Ibid., 29.
9 Wildlife Conservation Society Argentina, 2013.
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paying extreme amounts of money to visit what are perceived to be protected
areas. However, each interaction between the tourist and the natural world
from ecotourism is not always positive. The ecotourist has impacts on the local
culture, the natural world, and creates waste. According to the definition of
ecotourism, the tourist has a responsibility to respect the local culture of the
ecotourist site. Ecotourism is a highly westernized construct, resulting largely
from the lack of ecotourist sites due to destruction that exists in western culture.10
Consequently, Euro-American ideas regarding sustainability, development, and
land management pervade ecotourism. The local cultures that are visited can
have radically different ideas about what ecotourism is, and what the norms and
ideas surrounding it are. More often than not, conflicts arise between locals and
tourists from miscommunication on how land should be treated, considered, and
respected. Ecotourism should not be treated as another vessel for imperialism.
Western culture has time and time again exploited those with less money, military
power, and voice. It contradicts the principles of ecotourism to use the Earth as
a common basis for Western means of “protection” to exploit and control local
populations. If ecotourism continues to grow similarly to how it has in the past,
local cultures will not only be ignored, but eradicated. It has happened time and
time again: Roatan, Honduras, a place that I have visited, illustrates the forced
assimilation to western culture on the premise of ecotourism and preservation.
From visiting this island in 2008 and 2014, it was clear to see the changes
in how the island had developed. The beachfront was no longer a collection of
homes and local restaurants, but a combination of huge hotels, timeshares, and
mansions. Local people had been relocated inland, where the dirt roads were filled
with potholes — practically impossible to drive on — while the beachfront had
been developed by foreign investors. Cruises made frequent — almost daily —
stops to this island, where passengers traipsed across beach, and took live coral
from the ocean. It was inherently disrespectful to the locals and the island itself, yet
little is being done to recognize Western culture’s use of ecotourism as a means to
justify imperialism. In order for ecotourism to be well-received and implemented
successfully, there must be intercultural communication that recognizes traditional
customs and leaves the landscape intact.
According to the the standards of ecotourism defined earlier, the tourist has
an inherent responsibility to maintain and preserve the land that one visits and
interacts with. This can be done through policies like “leave no trace,” a practice
in which the ecotourist is encouraged to leave the location comparable to, or
appearing less impacted by humanity than how it appeared when they entered it.
10 Higdon, 49.
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However, this plan is incredibly idealistic, and will only work if every ecotourist
fulfills his or her obligation. The likelihood of this happening is minimal. As stated,
ecotourism is a rapidly growing sector of tourism. Because greater visitation places
increased demands on the ecotourism location, the location needs to respond to
accommodate changing human dependence and visitation. For instance, the more
people that go to a destination, the more beds will be needed if those same people
want to stay overnight. Other general means of accessibility, such as food, shelter,
and ease of access to the location will change the relative impact that one can have
on an ecotourist location. The more successful an ecotourist location is, the more
tourists will come, and the more a location will develop to accommodate increased
tourists.
On the flip side, as cities expand and encroach upon the natural world, they place
strains and limits on ecotourism. While it is not necessarily a facet of ecotourism,
ecotourists and those that fund ecotourism react to this strain by creating limits on
development in the hope of ensuring pieces of land are “untouched.” The “save
the rainforest” movement and the creation of national parks are examples of
limitations exercised over development. By creating sanctuaries and other means
of habitat preservation, many areas which could be industrialized are enabled
to remain relatively untouched by human influence. While this form of habitat
control would not be possible without the threat of humanity encroaching on
ecotourist destinations, it is important to acknowledge the beneficial action taken
by tourists to preserve ecotourism. However, these tourists will not gather enough
money to prevent encroaching cities and civilizations forever. Time and time
again, oil and logging companies place pressure on these limits until they bend.
If human populations continue to increase at such a drastic rate, there will be no
land left to support ecotourism. This is an important paradox to note because
without the development of cities and rarity of the natural world, ecotourism
would not have developed in the first place.
There is an innate responsibility for tourists to be conscious of the waste that
they leave. Every mile that is traveled to the ecotourist site — unless it is walked
— produces greenhouse gases. Every shower takes water from the site. Every meal
eaten results in scraps that change the dynamics of a food chain. For instance,
in Peninsula Valdes, increased tourism has increased the amount of garbage in
the landfill. The highly adaptable kelp gull has learned to use this excess to their
advantage. Feeding on an abundance of garbage, there has been a boom in gull
population numbers. The gulls, in increased populations, still tend to spread out
and venture elsewhere for food — in recent years, “elsewhere” has turned into the
blubber of the southern right whale, a main tourist attraction. Seeing the whale
attacked is not only taking away from the ecotourist experience, but it is shown
78

Cassidy Pearson

to be correlated to calf mortality. Thus, the increased ecotourism in this area is
causing problems that are now harming the object of ecotourism. This idea is
crucial in understanding the role of ecotourism and the detrimental cycle that it
has the potential to create — in this instance, if ecotourism is not modified, there
will be a negative impact.
The tourist creates ecotourism, through the places visited, how these sites are
treated, and how the people in these sites are treated. The definition of ecotourism
alone is cognizant of all of this, which is an improvement from blind visitation
removed from impact on culture or place. Despite being an improvement, this
form of tourism is not sustainable. If it continues as is, there will be no site to tour,
no people to nurture it — something needs to change. Upon visiting a destination,
ecotourists have an inherent responsibility to the location to make sure it is
preserved for posterity.
The Good
There are now places where forests are actively conserved where they were
once being demolished by the second. There are rivers that are becoming clearer
with each minute, and there are people who are starting to care, or at least
becoming aware. While this paper discusses many of the problems associated with
current implementation of ecotourism, the benefits are just as important to note.
Ecotourism does not only have the potential to be a source for better
stewardship, but also to improve the lives of the humans who interact with the
natural world on a day-to-day basis. For instance, in parts of Costa Rica, locals
farmed, ranched, and logged as a livelihood. In this population, most of the
inhabitants lived with the desire for any kind of economic change and mobility.11
By changing the principal livelihood of this population to ecotourism, a means for
economic mobility was created. By providing a new jobs in this ecotourism industry
to those whose previous jobs involved logging or other land-dependent practices,
the negative consequences of these previous employments all but stopped. Once
ecotourism is implemented, citizens experience an expanding local economy. The
land retains a higher economic value as a result of ecotourism than it would from
hunting and farming. Ecotourism is economic capital and should be considered
in viable locations before such are irreparably altered from human interference.
In Peninsula Valdes, a place where the southern right whale has chosen to raise its
young, the cost of ecotourism is merely the cost of allowing people on a boat where
they can see the whales. The ability to maintain a successful tourist demographic
varies from place to place — it is not necessarily successful when implemented
11 Campbell, Lisa M. “Ecotourism in Rural Developing Communities.”Pergamaom 26.3 (1999): 53453.
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everywhere.12 Regardless, before the forests burn and animals die in the name
of industrialization, ecotourism must be considered. If the means to sustain the
world are more economically powerful than the means that abuse it, it should be
a simple solution.
When the sun sets over a cliff, or I look at the whales leap, or a mara bounds
away from the road — these are the experiences that are worth sharing. The
local people of Patagonia are beginning to foster ecotourism, which could
radically change the quality of life for peoples native to Peninsula Valdes. It must
be understood that it is not a simple thing to alter the professions of hundreds
of people, and that this process is slow. However, ecotourism can bring financial
stability and an environmentally friendly lifestyle to a place where sheep farming
is the principal livelihood. The hope exists that local peoples and foreign
conservationists will resolve their differences and provide benefits to both sides,
while at the same time the land of Patagonia is preserved through a low-impact
job market and a stable economy.
It is too easy to fall into despair and lose sight of the purpose of ecotourism
when there are so many changes that need to be made. It is so easy to have hope,
though, when the benefits are apparent in the larger picture. Locals improve jobs.
Land is preserved. Animals live. Ecotourism is an educational tool that fuels and
motivates conservation; when a whale leapt before my eyes, I could not but hope
that it would leap again — for me, and for others. Ecotourism fuels understanding
about preservation — and its utmost importance for the future.
Case Study: Peninsula Valdes
Many dream of going to Patagonia, though few are positive of what is actually
there. Although the ecotourism industry in Patagonia has been doing well in the
past decade,13 it is dependent on the economic stability of visitors. In years when
the global economy crashes, ecotourism crashes. While Patagonian ecotourism
has generated an environment where the local people have an opportunity
to be economically successful, many are realizing the necessity for another
economically stable activity, to help workers survive the years when ecotourism
cannot provide an economically stable income. Locals from Peninsula Valdes have
used the area, whether through sheep herding, or fishing, or ranching, to sustain
themselves while simultaneously harming the land through aggressive grazing

12 Corria, Jessica, and Enrique Calfucura. “Ecotourism and the Development of Indigenous
Communities: The Good, the Bad, and the Ugly.”Ecological Economics 73, 2012, 47-55.
13 Barber, Sally, and Demand Media. “Ecotourism and Patagonia.”Www.usatoday.com. USA Today,
n.d. Web. 27 Oct. 2015.
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and unsustainable management.14 This cycle is not uncommon in ecotourism sites
where self-preservation becomes during economic downturns more important
than the preservation of land. However, as a result of changing perceptions of
the value of land through ecotourism, the abuse via farming and grazing has been
greatly reduced.
Up to this point, this paper has discussed the implications of ecotourism from
the perspective of the impact it would have on humans. Ecotourism depends on
the existence of resources for desirable travel locations. These resources are not
immune to tourism and human interference. Every year, vast amounts of land
is lost to development, farming, or other commercial industries, resulting in a
shrinking habitat for wildlife. On Peninsula Valdes in particular, there are 3,500
acres of land on which an estimated 80,000 sheep graze.15 As demand for sheep
and cattle ranching outputs increase, so does abuse on the overgrazed land. This
abuse in turn impacts many of the native species, such as the guanaco, mara, and
rhea. The principal attraction of ecotourism is unique flora, fauna, or geological
structures. The impacts that ecotourism thus has on these attractions must be
understood to preserve the industry, and maintain well-being of the natural world
which is toured.
Swimming with dolphins, petting a lion, watching whales dance — literally:
these are all novel ideas that use wildlife as a means to cater to human entertainment.
All of these are relatively new forms of entertainment, many of which are
considered a subset of ecotourism: wildlife tourism. Recently, a hotly contested
system was created to evaluate ecotourism in terms of animal conservation and
welfare. Tom P. Moorhouse attempted to devise a system to score wildlife tourism
and evaluate it with respect to the wildlife’s well-being and conservation. In this
system, conservation and welfare are analyzed using a yes/no series of questions,
which led to a scoring system where a certain wildlife tourist attractions can be
analyzed.16 Because relevant recent research in this field is relatively small, this
model will be applied to two of the principal species that are attractions to tourists
in Peninsula Valdes to evaluate the relative impact of ecotourism on two species:
the southern right whale and the Magellenic penguin. In doing so, the impact
that humans have on these animals can be directly evaluated and analyzed.
14 Monte Leon Patagonia. “Sheep Farming.” Web. 27 Oct. 2015.
15 Cheli G, Flores G, Martínez Román N, Podestá D, Mazzanti R, Miyashiro L. A Tenebrionid
beetle’s dataset (Coleoptera, Tenebrionidae) from Peninsula Valdés (Chubut, Argentina). 2013.
ZooKeys 364: 93-108.
16 Moorhouse, Tom P., Cecilia A. L. Dahlsjo, Sandra E. Baker, Neil C. D’Cruze, and David W.
Macdonald. “The Customer Isn’t Always Right — Conservation and Animal Welfare Implications
of the Increasing Demand for Wildlife Tourism.” PlosONE (2015): 1-15. Web. 26 Oct. 2015.
Fig. 1
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Ecotourism has many educational and conservational benefits — but at what cost
to the resource does this come?
It was a flat, clear day, with hardly a ripple in the water. I boarded a whale
watching boat from a local company, and we set out to find some whales. It didn’t
take long — the crew had known that there was a mating group of whales nearby.
We approached the whales, getting closer, and closer until we were within feet,
and then within inches, and then the boat was suddenly floating right above a
group of these magnificent animals. It seemed hardly appropriate to be so close
to such an intimate and powerful ritual — yet not a single person could tear their
eyes away from the majesty that was in front of us. The pure, dangerous power
was mesmerizing. It seemed absurd to have the boat in such close proximity to the
whales, but it seemed that we watched them forever, frozen in time as the whales
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danced through water around us. When we left the whales, it seemed that we had
intruded — surely the whales had noticed a massive boat hovering above them.
The only question was, how much? It was obvious that being further away from
the animals would have been less enjoyable — but did being in close proximity to
the whales provide a negative impact?
According to the Moorhouse’s previously discussed study (see Fig. 1) on the
impact of wildlife tourism, it seems likely. The only types of ecotourism that
received a positive score, indicating a beneficial impact, on both conservation and
welfare impact were those that related to a sanctuary, and the whale watching tours
of southern right whales would almost certainly fall under the “Wild Attraction”
category. 17 Although there was no explicit category for the southern right whale
in this category of his chart on ecotourism, there was a category for wild dolphin
interactions and wild shark interactions. Both categories received a -2 score on
conservation (on a scale of -3 to 3), and a -2 and -1 score on welfare respectively.
Both large marine animals provide a tourist experience that is similar to that in
which a whale would provide, albeit a dolphin would most likely be more similar
than a shark. Regardless, it is demonstrated through this means of evaluating
conservation and animal welfare, that tourism most likely results in a detrimental
impact on the animal.
The Magellenic penguin (Spheniscus magellanicus) is a bird that builds its
nests on the shores of Patagonia. In a paper discussing the Argentine penguin’s
response to tourism and nest-site visitation, seabird hormones were recorded
post-visitation.18 The results of this study found that visits to nests tended to be
“constantly infrequent,” meaning that they occurred just often enough to prevent
the penguins from habituating to human disturbance. This caused a continued
adrenocortical stress response, which has been shown to have complications
in reproduction and cause various diseases. The way the authors of this study
proposed to eliminate this hormonal imbalance was that human visitation should
be concentrated towards a small portion of the penguin colony. Some birds would
thus become extremely habituated to human presence, lowering their stress
response, while others would remain unaffected by the presence of humans.
This place and animal specific management and conservation strategy has
the potential to work solely because it takes into account how the ecotourism
industry functions in Patagonia. The animal in question was extensively studied in
terms of how it interacted with people and the environment. This data was used
17 Moorhouse, 4.
18 Fowler, Gene S. “Behavioral and Hormonal Responses of Magellanic Penguins (Spheniscus
Magellanicus) to Tourism and Nest Site Vistitation.” Biological Conservation 90 (1999): 143-49. Web. 1
Oct. 2015.
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to create a model for what the penguin would need to be successful in the wild,
and is specific to Patagonia. While the PLOS ONE experiment discussed above
had no mention of any avian studies, this case specific strategy proves useful in
that it can provide data and analysis on the local population of both penguins
and people. The point of this study is not to create a holistic model for reduced
human disturbance on animals, but rather to identify the benefits of case studies
to develop catered conservation strategies.
Human impact on the fauna that stimulates ecotourism is growing. The more
people that come to an ecotourism site, the more likely that there will be a reaction
from the fauna visited. In this study of Magellenic penguins, the researchers
were able to propose a means to reduce and potentially eliminate human-caused
stress on the animal while maintaining a successful tourist economy. It is difficult
to propose a general mechanism that reduces negative impact on animals in a
modern world where human impact and presence cannot be easily avoided. Case
studies of animals in which a species is studied in the context of the ecotourism
location provides more valuable information regarding the betterment of human
impact on the species. Using place as a lens to analyze the impact of ecotourism
on an animal allows for the betterment of the treatment of that animal through
ecotourism, rather than simply avoiding the animal. This subset of tourism is an
ever-evolving field that raises awareness to the tourist about the magnificence of
the surrounding world, yet it cannot continue to grow and increase awareness
without maintaining the health of the ecotourist site.
The Bridge
In 2015, 200,000 people are estimated to have visited the Galapagos Islands —
a number which is five times greater than the tourists visiting in 2006. The number
of tourists to these remote islands in Ecuador continues to increase substantially
each year.19 When looking at these islands — they don’t seem extraordinarily
beautiful. They are small, desert islands off of the coast of Ecuador, with rocky
shores — not the typical remote, tropical paradise that is usually thought of when
islands near the equator are mentioned. How are these islands different from
Peninsula Valdes, whose tourist base was 96,000 last year?20
One name instantly pops into mind: Charles Darwin. Often thought of
as the first ecotourist, when Darwin went to the Galapagos Islands, he began
to understand the then-radical theory of the mechanism for evolution: natural
selection. In time, this theory became widely known and accepted based on
19 Galapagos Conservancy. “Tourism and Population Growth.” Web. 1 Jan. 2016.
20 Tapper, Richard. Wildlife Watching and Tourism: A Study on the Benefits and Risks of a Fast Growing
Tourism Activity and Its Impacts on Species. Nairobi: United Nations Environment Programme, 2006.
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evidence that had been gathered at the Galapagos Islands. Finches, tortoises,
and other animals displaying evolutionary divergence became the proof for the
theory of evolution that is now taught in every public school in the United States.
Darwin used his work to educate the world on to transform the value of seemingly
desolate desert islands to ones that possessed the key to evolution. His advocacy for
these islands was transformative: now, hundreds of thousands of tourists practice
sustainable ecotourism in a place that was once seen as barren and unremarkable.
There is a bridge between unsustainable tourism and tourism that has a place
specific solution: education.
Charles Darwin advocated for the location that he made incredibly unique
and intriguing. This is not the first time that this has been done. Explorers such
as Humbolt and Muir have done the same — time and time again, an ecotourist
destination only became so once it was advocated for. And it makes sense — in
order create an ecotourist location, the value of the location must be advertised.
Once this is done, a tourism industry will be created in which others begin to learn
this value of location through visitation. Once site-specific knowledge is obtained
through ecotourism, sustainable tourism follows, based on specific locales.
Conclusion
I want it to be known: I support ecotourism. Since its development, Western
culture has become more aware of the natural world, and strides to preserve
undeveloped land and protect those that inhabit it have been made. However,
ecotourism is far from perfect, but I want to provide insight on systems of
ecotourism that work, and ways to improve the systems that do not. I am not
trying to say that ecotourism needs to be revolutionized; I think that as with any
system, there are small changes that can be made to produce better results. I am
not claiming to be an expert on ecotourism, or state that I know how to fix the
problems, but point out their existence.
There is a long road ahead. Hundreds of species are on the verge of extinction,
thousands are endangered, and there are even more still that may have gone and
passed without us even realizing their existence. There is an urgency to ecotourism
— see the whales, and see them now, before they are gone. Ecotourism fuels hope
that others will be able to stand before the natural wonders of this planet. But this
practice is unsustainable, and if the world is toured with only the thought of what
can be seen now, there will be no ecotourism. How selfish, to only think about
checking animals off the list of what has been seen, without even considering the
well-being of the organism. It’s important for the ecotourist to acknowledging
that many once plentiful species are now only able to be seen in special sites, and
realize that this cannot be continued. It is inappropriate to accept the fate where
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one species, the Homo sapien, has the authority to be superior to all others without
doing as much as possible to enable the survival of these species.
Compared to the sprawling cities that I have lived in, Peninsula Valdes is
hardly even a neighborhood. The main town on the peninsula, Puerto Pirámides,
is limited to less than 400 people.21 It seems strange then, that this small, littleknown location would be the destination of ten college students, on the basis
of a multi-disciplinary minor that would make us reconsider how we lived in
congruence with the natural world. In Utah, there was a classroom — in Valdes,
our lectures were done in the back corner of the restaurant connected to our
hotel. This town, with only two short streets, and ten days, changed the way I
thought and altered the way that I interacted with the world I inhabited. And isn’t
that the point of ecotourism? To redefine paradigms, to call the things that we
hear about in the news to the forefront of our minds — so close and prominent
that they must be addressed? The urgency and relevance of human interactions
with our surrounding is the reason that ecotourism is so critical. In a society where
the concrete jungle is commonplace, to see a real jungle reminds us of where the
word “jungle” comes from. It shifts paradigms and re-contextualizes the urgency
of preservation.
Ten days was all it took to radically alter the way I looked at the world around
me. To try to understand the complex interactions between the tourist and the
whale, the tourist and the locals, the tourist and their waste. To realize that there
are problems — that it isn’t enough to merely see the whales. Maybe we only need
ten days to stop abusing the planet and begin supporting it — if everyone took
ten days, maybe there would be no question that everyone would one day see the
whales.
21 Intertournet. “Peninsula De Valdes-Chabut.” 2002. Web. 27 Oct. 2015.
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“[A] change that students experience as part of a study abroad is
the actual learning they do. While I am focusing primarily on the
learning that occurs in the classroom, it is important to remember
that education, especially about culture, language, and politics that
occurs outside the classroom is also a very important part of the
study abroad experience.”

DAN AND BACK AGAIN
Daniel Christensen

The evening was filled with tears and laughter, but mostly laughter. I was
about one of a dozen twenty-something year old guys on the last night of my
mission for the Church of Jesus Christ of Latter-day Saints (LDS). The other
missionaries in the room and I had spent the past two years of our lives in France.
The nature of the mission was such that we weren’t often physically together in
the same villes,1 we sometimes went months at a time without seeing each other,
but the bond that we forged in our “group”2 was palpable. We had all shared the
French culture, and while we each had our own unique experiences, they were
many similarities due to the nature of our missions. Earlier in the evening we had
gone out to dinner with our mission president3 and the sister missionaries who
were also completing their missions, and we had a testimony meeting, where we
shared our religious convictions and our personal growth that we had experienced
in France. We were sad to be leaving each other and this country that we all loved.
1 Ville is the French word for city. As missionaries we were assigned sectors to work in that we called
“villes” even though these sectors generally included cities, although there was usually one primary
city in which we spent the vast majority of our time. We stayed in the same ville for 3-6 months.
2 “Group” is missionary talk to define the people who started their mission at the same time, including, at the time when we left on our missions, a two-month intensive language and gospel training
time in Provo, Utah.
3 Mission president is an adult chosen to lead and supervise the missionaries. The mission president
decides what villes missionaries serve in, with who they serve with (missionaries are always assigned a
companion who stays with them 24/7), and how long they serve in one area and with one companion. The mission president receives weekly reports from each missionary and each companionship,
and holds regular interviews with all the missionaries such that by the end of two years, the mission
president and the missionaries know each other well and often form a strong relationship.
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But now in the room where we were sleeping, the tone was more upbeat. We
recounted the less spiritual stories, joked and laughed. And despite the sadness, the
excitement of seeing home and family, besides a one hour skype call on Christmas
and Mother’s Day,4 for the first time in two years was starting to sink in as well.
When I returned from France I spoke franglais, a combination of French and
English. There were English words and phrases that I had forgotten, replaced
by French expressions. I walked down the streets that I grew up on, with an old
nostalgic sense. But it wasn’t the same. The streets were so large and clean. And
empty. There weren’t any boulangeries or tabacs on every street. I wouldn’t be able
to buy myself a viennoiserie or pâtisserie when I had hunger.5 There was no sense
in buying a new cheese every week, because America doesn’t have over three
hundred cheeses. There wasn’t a whole aisle in the grocery store dedicated just to
cheese. And everywhere I went people spoke English. I felt motivated to go up and
talk to everyone, to say “hey guess what, I’m from the States too!” These were all
practices that I picked up during my two years in France. Most people would say
that I was experiencing reverse culture shock.
Reverse culture shock is just what it sounds like, the culture shock experience
when returning home from abroad or other cross-cultural experiences.6 Reverse
culture shock can be defined as a feeling of discomfort or even disorientation due
to an unfamiliar environment or circumstances.7 Kauffman et al don’t use the
term reverse culture shock but do mention that there can be “difficulty in reentry”
and suggest that the maturity of sojourners and their level of immersion in the
host country are the primary factors in this difficulty.8
Despite the vague definition that reverse culture shock entails feelings of
discomfort, it is often thought to proceed in a linear progression. Gudykunst and
Kim present a commonly accepted theory:

4 The rules of the mission were that communication with home was limited to two phone calls/
skype a year, and weekly emails. Letters and packages could obviously be received on any day that
the post office delivered, and hand written letters could also be written when the missionary had
time, but most missionaries, in my experience didn’t take the time to write handwritten letters very
often. Even when we did write letters, it usually took about a week for the letter to get to its recipient
and another week from whenever the recipient wrote and sent his/her letter to get back to the
missionary.
5 In French one isn’t hungry, one has hunger.
6 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad.” New Directions for Student Services, 2014, 59-67.
7 Callahan, Clark. “Negotiating Adaptation: Perceptions of Culture and Communication Among
Cultural Sojourners.” Communication, Culture & Critique, 2011, 314-32. Web. 10 Sept. 2015.
8 Kauffmann, Norman L., Judith N. Martin, and Henry D. Weaver. Students Abroad, Strangers at Home:
Education for a Global Society. Yarmouth, Me., USA: Intercultural, 1992.

92

Daniel Christensen

There are four steps to the acculturation process: enculturation,
which is the learning of the primary culture; acculturation,
which is the process of resocialization; deculturation, which is
the unlearning of the original culture; and finally assimilation,
which is a state of high deculturation of the original culture and
acculturation of the new culture.9
These steps, in laymen terms are basically (re)learning the new culture,
integrating into the new culture, and forgetting the old culture. Young discusses a
similar theory called the U-curve, that suggests that upon arrival in a new culture
there is a sense of euphoria and excitement about learning the new culture,
followed by culture shock, and depression as a sojourner struggles to adapt to the
new culture, before rediscovering the euphoria and excitement of understanding
and belonging in the new culture.10 Callahan, largely agrees with these processes
except for that of deculturation. He argues that different experiences and cultures
are integrated and adapted into a larger point of view rather than forgotten. He
further notes that in recent years, cross-cultural travel, sojourning, and contact
have increased, and that historical representation of cross-cultural learning may
not be accurate.
While Callahan’s research deals with missionaries for the LDS church, which
he admits are not universally representative of all sojourners, some of their
particularities which he notes include a rather small and defined range in ages,
they often know when they are going to return to their home country, and that
they are exposed to a specific culture (in their case a religious one) in addition to
the culture of the host country. These peculiarities are not greatly different from
students participating in a study abroad program. Indeed, just as missionaries are
exposed to a uniquely religious and missionary culture during their time spent
abroad, students participating in study abroad programs find themselves inside
the proverbial “ivory tower” that shelters them from experiencing “real life.”11
While Emo of Friesland, considered to be the “pioneer of study abroad,”12
travelled from Holland to become the first international student to study at Oxford
University, study abroad, as we know it, derives more directly from Marc-Antoine
Jullien, a devout disciple of education who sought to discover the best teaching
9 Callahan, Clark. “Negotiating Adaptation: Perceptions of Culture and Communication Among
Cultural Sojourners.” Communication, Culture & Critique, 2011, 314-32. Web. 10 Sept. 2015.
10 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad.” New
Directions for Student Services, 2014, 59-67.
11 Ward, Colleen A., Stephen Bochner, and Adrian Furnham. The Psychology of Culture Shock. Hove:
Routledge, 2001.
12 Lee, Megan. “The Complete History of Study Abroad.” Go Overseas, Go Overseas, 17 Apr. 2012.
Web. 06 Nov. 2015.
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methods and knowledge across Europe and bring them to France.13 In the United
States, study abroad became prominent after the first world war when University
of Delaware professor and WWI veteran Raymond W. Kirkbride proposed the
idea as a way of improving relations between nations.14 Study abroad originally
focused on Europe but by the 1930s study abroad had spread to include Asia,
Russia, and South America.15 Ever since the inaugural study abroad in 192316 (to
France no less), study abroad programs have been increasing in size, variety, and
popularity.
As colleges and universities are seeking ways to increase the global awareness
and appeal of their education,17 study abroad is an increasingly attractive option.18
In part study abroad programs have grown to include other areas of study besides
foreign languages and cultures, as well as a more specific grading and academic
structure abroad.19 This has led to a huge increase in the numbers of students
participating in study abroad programs, and the options for studying abroad
being offered by different universities.20 The effectiveness of study broad, both
as a means to academic knowledge and also a way of increasing multi-cultural
sensitivity and global awareness is something that has been debated. There have
been studies that support both views. Critics cite the high cost of international
travel, argue that it creates a greater gap between the haves and have-nots in
education, and is not necessary to acquiring a good education.21
Proponents argue that its effects are not always measurable by the traditional
methods.22 These effects include higher motivation, higher levels of creativity,23
13 Gautherin, Jacqueline. “Marc-Antoine Jullien (‘Jullien De Paris’).” Prospects 23.3-4, 1993, 757-73.
UNESCO, 2000. Web. 6 Nov. 2015.
14 Lee, Megan. “The Complete History of Study Abroad.” Go Overseas, Go Overseas, 17 Apr. 2012.
Web. 06 Nov. 2015.
15 Ibid.
16 “Study Abroad Anniversary.” UDaily. University of Delaware, 15 Jan. 2013. Web. 06 Nov. 2015.
17 Goodman, Allan E., and Stacie Nevadomski Berdan. “Every Student Should Study Abroad.
Should More Students Study Abroad? - Room for Debate.” The New York Times, 12 May 2014. Web.
8 Oct. 2015.
18 Lee, Megan. “The Complete History of Study Abroad.” It should be noted that despite the
increasing amount of students participating in study abroad programs, there are still approximately
1% of students participating in study abroad programs.
19 Ibid.
20 Cisneros-Donahue, Teresa, Kathleen A. Krentler, Bruce Reinig, and Karey Sabol. “Assessing the
Academic Benefit of Study Abroad.” Journal of Education and Learning 1, no. 2, 2012. Web 8 October,
2015.
21 Chin, Curtis S. “Studying Abroad Can Be an Expensive Waste of Time. Should More Students
Study Abroad? - Room for Debate.” of Time.” Should Study Abroad.”
22 Kauffmann, Norman L., Judith N. Martin, and Henry D. Weaver. Students Abroad, Strangers at Home:
Education for a Global Society. Yarmouth, Me., USA: Intercultural, 1992. It is worth noting that different
ways (self-report vs standardized testing) or measuring some parts such as global awareness have
vastly different results.
23 Paul, Annie Murphy. “How Studying or Working Abroad Makes You Smarter.” Opinion. Time,
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higher grades and GPA.24 Other effects include developments in the personality,
including becoming more outgoing, independent, and open-minded.25
Students, returning from study abroad also experience reverse culture shock.
There is a large amount of evidence that reverse culture shock is more severe
than initial culture shock. Some argue that returning home from study abroad is
the most important phase of studying abroad.26 One of the reasons that reverse
culture shock is greater than initial culture shock is that it is often unexpected,
and that there aren’t the same resources devoted to help with reverse culture
shock.27 Callahan mentions that due to the advent of social media, there is an
increasing amount of support groups available through the internet, but this does
not eliminate reverse culture shock, it just helps mitigate its effects.28
What is most striking in the literature are the differences between the
proponents of study abroad who argue that it is a life-changing experience,
that increases cultural awareness, and the theoretical conception of adapting to
cultures that argue that deculturation is an essential process of assimilating to a
different culture. Only Callahan addresses this specifically, although Young does
seem to be aware of the dilemma when he writes, “A man’s mind is stretched by
a new idea or sensation, and never shrinks back to its former dimensions”29 Also
there is very little literature that addresses the influence that peers participating in
the study abroad have on the experience of the study abroad.
The entire gist of the Callahan’s argument is that cross-cultural migration has
changed over time, and specifically has changed a lot after much of the research
trying to understand cross-cultural migration and its phenomena such as culture
shock was done. The reason for these changes include not only the transportation
technology that has facilitated travel, but also the advent of the internet and social
media, which permit sojourners to have access to support groups regardless of
what country or culture they are traveling from or to. Another change is that these
sojourners, after living a few years abroad (for example for school), will return
home to their native country and culture. Callahan argues that in light of these
29 Apr. 2014. Web. 9 Sept. 2015.
24 Redden, Elizabeth. “Study Abroad May Lead to Better GPA, Graduation Rates.” USA Today, 14
July 2010. Web. 10 Sept. 2015.
25 Wood, Janice. “Studying Abroad Boost Students’ Emotional Development.” Psych Central News, 5
July 2013. Web. 10 Sept. 2015.
26 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad.” New
Directions for Student Services, 2014, 59-67.
27 Pang, Guek-Cheng, and Robert Barlas. Culture Shock!: A Student’s Guide. Portland, OR: Graphic
Arts Center, 1996.
28 Ibid.
29 Holmes, Oliver Wendell qtd in “Reentry: Supporting Students in the Final Stage of Study
Abroad,” Gretchen Young. New Directions for Student Services, 2014, 59-67.
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changes, it is time to reevaluate our understanding of living abroad, and returning
from abroad. Specifically, he challenges the linear models of acculturation and
deculturation that argue that part of adapting to a new culture involves forgetting
the previous culture.
With Callahan’s piece providing a framework, I am going to look at how
students participating in study abroad, experience living in foreign countries. I
argue that studying abroad affects students in three ways: physically, exhibited by
dietary changes, and other physical changes mandated by the culture (reliance
upon vehicles or walking, sleep schedules, etc), educationally, what the students
are actually studying and learning while they are living abroad, and socially, the
people with whom the students interact while they are studying abroad.
My experience in France was one where we relied much less on cars for
transportation than I do in the United States and much more on foot. This
resulted in physical changes with regards to my fitness. There were also dietary
changes that occurred, that included eating many more vegetables and starches.
I experienced similar changes to my diet, eating habits and sleeping habits when
I spent a couple weeks on a study abroad program in Argentina. I tended to stay
up later, because we ate much later (this wasn’t a choice, but a reality of living in
the Argentine cultures. Restaurants often wouldn’t even open until 9 PM or later).
These changes, which may make transitioning between cultures difficult, seem to
be more or less ephemeral. While there can be a record of these changes found in
the stable isotopes, even within one culture, we have seen great physical changes
produced by changes in diet, sleep schedule and exercise routines. Thus in contrast
to Callahan’s theory, physical changes are assimilated, and then effaced, barring
extraordinary effort on the sojourner-returned-home.
The second change that students experience as part of a study abroad is the
actual learning they do. While I am focusing primarily on the learning that occurs
in the classroom, it is important to remember that education, especially about
culture, language, and politics that occurs outside the classroom is also a very
important part of the study abroad experience. Merriam-Webster defines learning
to be “knowledge or skill acquired by instruction or study.”30 Additionally, Erik
Kramer states:
We are never a ‘‘blank slate.’’ In fact, a person cannot integrate
or understand new information except as it makes sense to
her existentially; meaning as an embodied consciousness that
is historically, culturally, sexually, economically, and so forth
30 The full version of the definition is “the activity or process of gaining knowledge or skill by studying, practicing, being taught, or experiencing something.”
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situated. However, the encounter with the Other can change us
and thus all previous prejudices and limitations are threatened
with necessary adjustment as the new is integrated. We
reevaluate previous values and convictions (truths). We change.
And this dialectical process spirals on through time such that
as we change from previous experience, we integrate the everpresent ‘‘new’’ never in the same way.31
Kramer is effectively stating that as we learn new knowledge we interpret
in relation to what we already know. That is to say that we cannot forget old
information as we learn new information, rather, what we already know, have
perceived and experienced creates a lens through which we see the world. When
we learn new information we incorporate this new information into ourselves, we
reshape our lens to include this new information.
The third way that students experience change in a study abroad is the social
aspect of it. The social interactions of students on a study abroad can include
interactions with professors and students both from the home country and the
host country. It can also include interactions with a host family, depending on the
structure of the study abroad, and interactions with other people native to the
host country including routine interactions at restaurants, grocery stores, and the
like. Like the physical component of studying abroad, the social interactions are
going to vary not only based off the design of the study abroad but also the culture
of the host country. One reason for this is the differing views different cultures
have on the role of interpersonal interaction. American and western European
cultures tend to view things more internally as dealing with the self, whereas
Asian cultures tend to view the self as a part of a larger whole, and thus view the
world more through how it effects their social circle.32 This more social approach
has also been seen in Latin American and African cultures.33 Regardless of the
sociability of the host culture, the study abroad tends to affect social interactions
back at home. Relationships with parents, older siblings, and others who have
sojourned abroad tend to increase, while relationships with other friends tend to
deteriorate.34 Having these friendships deteriorate can lend itself to the feelings
31 Kramer qtd. in “Negotiating Adaptation: Perceptions of Culture and Communication Among
Cultural Sojourners,” by Clark Callahan, Communication, Culture & Critique, 2011, 314-32. Web. 10
Sept. 2015.
32 Markus, Hazel R., and Shinobu Kitayama. “Culture and the self: Implications for cognition,
emotion, and motivation,” Psychological Review 98, no. 2, 1991, 224-253. Web 29 October 2015.
33 Ibid.
34 Kauffmann, Norman L., Judith N. Martin, and Henry D. Weaver. Students Abroad, Strangers at Home:
Education for a Global Society. Yarmouth, Me., USA: Intercultural, 1992. It is interesting to note that it
is also suggested that there is a characteristic “loneliness” and solitude of those who excel in study
abroad programs and study of foreign cultures.
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having to start over when re-entering the home culture after a study abroad, which
can contribute to the struggle of reverse culture shock.
The social dynamics of study abroad are complicated. While interaction with
people from the home culture can help mitigate issues such as homesickness and
culture shock, it can also affect the extent to which students immerse themselves
in the host culture. Study with compatriots has been shown to reduce learning of
a foreign language during study abroad.35 Of course this is only one example of
how the three areas that I chose to focus on: physical culture, education, and social
interactions, are all interconnected. The setting of events (including the social
setting), can influence how things are remembered, and inversely the things that
are learned can influence our perception of place.36 Language itself can influence
how well we learn things. Learning and social interactions can make the physical
changes experienced abroad more permanent as well. Social interaction with
people from the host country, or people who have experienced in the host country
can facilitate eating foods from the host country, or participating in activities
connected to the host country.
Reverse culture shock is so potent that it is a common trope for fictional
characters. Perhaps no one articulates the feelings of reverse culture shock
more eloquently than Frodo37 Baggins upon his return to the shire after his epic
journeying in Lord of the Rings:
How do you pick up the threads of an old life? How do you
go on, when in your heart you begin to understand. There is
no going back. There are some things that time cannot mend.
Some hurts that go too deep. That have taken hold.38
Frodo expresses what Callahan and Young have already stated, that his
journeying changed him and even though he can return to the same geographic
location that he left, “there is no going back,” and that his experiences “have
taken hold.” Frodo further insinuates that time will not heal culture shock, time
cannot make Frodo unlearn what he has learned, and un-experience what he has
experienced. Instead, Frodo is forced to come to grips that he no longer fits in with
the culture of his home country.
Similarly, Asher Lev, the primary character in Chaim Potok’s My Name is Asher
Lev finds that after studying art in Paris, Rome and Florence, he no longer fits in
35 Ibid.
36 This was originally explained to me in my AP psychology class by Diane Guido, but I remember
rather from the poignant remarks of a fellow missionary at the end of her mission.
37 Frodo is an extreme example in that he was unable to cope with the changes that occurred (to
himself) while he was gone and ended up leaving his home permanently.
38 Lord of the Rings: Return of the King. Dir. Peter Jackson. New Line Cinema, 2003.
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his conservative Jewish community in New York. Lev learns this when one of
his pieces that he painted while studying in Paris ostracizes him from his home
community. Lev then reflects upon the advice of his mentor: “Be a great painter.
That will be the only justification for all the pain your art will cause.”39 Asher
then, in a conversation with the Creator of the Universe,40 where he replays this
advice in his mind, contrasting it with the thought that becoming a great painter
will cause even more pain. It is then that Lev seems to recognize that his art can
cause pain, but in creating great art it somehow transcends him and becomes
something more, something that is accessible and helpful to other people, even if
it causes pain.
Of course, the “abroad” experience of study abroad, is not the end of the
experience, it is the return home that ends the experience. As previously stated,
upon arrival home there can be a feeling of reverse culture shock which is often
more severe than the original culture shock.41 One of the reasons for reverse
culture shock is that both the sojourner is changed by his or her experience abroad
but also that the home culture has progressed separately from the sojourner.
Obvious and extreme examples are when missionaries42 come home to find their
parents moved or divorced. In my own experience, my brother and sister both
got married while I was in France. Similar changes that happen while students or
missionaries are abroad force the sojourner to encounter a new home rather than
returning to a familiar, comforting place that we often connote with “home.”43 I
had to adapt to a situation where my siblings had moved out which resulted in
(among other things) less social interaction.44 I had to create a new social setting
for myself. It ultimately took me a few months before I felt that I was back to
normal, and comfortable at home. According to traditional reverse culture shock
theories, those few months were spent forgetting my experiences in France and
(re)learning how to live at home. Callahan’s thesis is that sojourners don’t actually
forget their experiences abroad. Kramer argued that these experiences not only
are not forgotten but that they become part of the identity of the sojourners.
39 Potok, Chaim. My Name Is Asher Lev. New York: Anchor, 2003.
40 Asher Lev is a Hasidic Jew, and for him Creator of the Universe is the equivalent to what many
consider to be God.
41 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad.” 59-67.
42 While students could certainly have such events happen while they are studying abroad, it seems
more likely that they will happen during missions which tend to be significantly longer than most
study abroad programs.
43 Home according to Merriam-Webster’s online dictionary has meanings that include being a: location of origin; a safe haven in games (such as home plate in baseball); and a feeling of being “relaxed
and comfortable.”
44 My sister is just a year older than me so there was some natural overlap in our social circles and I
was frequently invited to pick up sporting games with my brother and his friends. These interactions,
especially with my brother, consisted of the majority of my pre-mission social life.
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If these changes experienced by students are the cause of reverse culture
shock and discomfort upon returning to one’s home, what can be done to mitigate
this discomfort? Different schools and universities offer welcome home letters,
informal discussions, dinners with faculty and staff, and reentry classes as a
way to help students readjust to life in their home country.45 While these steps
may prove helpful minimizing the difficulty of returning home, they seem to be
only acknowledging that this discomfort exists rather than attacking the roots of
the problem. The literature on culture shock does not say that preparation can
eliminate culture shock. Really the only cure for cultural shock is immersion into
the new culture. This is more complicated when returning home not only because
the culture and the sojourner have changed in different ways, but because the
sojourner has specific memories of what the home culture is and how the sojourner
wants to interact with it. The discomfort felt in culture shock and reverse culture
shock is consequence of the changes that occur when learning and growing being
amplified by unfamiliarity with one’s settings. In this, reverse shock is not unique
to students in a study abroad, but to everyone who has ever experienced a culture
different from the one they grew up in, and then returned to their original culture
with a different state of being.
Just as Asher Lev learns that creating new art can create challenges when
re-entering his culture, the experiences gained from studying abroad can enlarge
one’s perspective and create insight that leads to challenges upon return. This
will cause discomfort primarily for the person going through the experience but
can also affect relationships with family and friends. In essence, as wonderful as
personal growth might be, adjusting to life at home comes with its difficulties.
While “it is an advanced concept that students will assume responsibility for
learning,”46 the way to help students overcome reverse culture shock is to have
them participate actively in the local culture (whether it be at the university level
or within the city in which the university is located). This point is reinforced by
Young who writes:
Reverse culture shock should not be seen as a problem to face but
rather a positive challenge and an opportunity for growth and
self-discovery. Students should be encouraged not to put their
experience behind them but rather to engage with it further on
many planes: academically, philosophically, creatively, socially,
and practically.47
45 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad.” 59-67.
46 Holland, Jeffrey, “Teaching and Learning in the Church,” The Church of Jesus Christ of Latter-day Saints, 2007. Web. 1 Nov. 2015.
47 Young, Gretchen. “Reentry: Supporting Students in the Final Stage of Study Abroad,” 59-67.
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The solution, such as it is, to reverse culture shock, then lies in immersion
in the old culture made new again. The more the returned students use their
past travel experience going forward to engage their native culture, the more the
students can continue to learn, grow and adapt and take advantage of all their
cultural experiences and awareness. This answer is not satisfying because it is as
diverse as the cultures to which students can travel, but as students participate
they will realize, as I did returning home to France, that the best way to take
advantage of the time spent abroad is to use not only the knowledge and the skills
gained abroad, but also to participate in the culture like they did abroad. For those
who compare reverse culture shock to an actual disease,48 the cure of immersion
appears much like a vaccine. To mitigate the disease, one must expose themselves
to it, and in so doing, they will be better equipped to handle the disease, and
continue functioning at a high level.
Ultimately “true education means change,”49 and change occurs from
exposure to new cultures. For me, returning to home in Salt Lake City, immersion
can take several forms. The Alliance Française has a healthy presence in Salt Lake
City. The city, having a strong LDS community, also provides many opportunities
for me to interact with other French speaker and returned missionaries. I am
currently an intern for a company that teaches English to non-native speakers and
while I spend most of my time in the office, I am often sent to conduct intakes
for French speakers. I have discovered the local French bakery, and am generally
more sensitive to things in the local culture, especially when there is a connection
to French culture. These are the opportunities made available to me in a small/
mid-sized city. I can only imagine that large cities, such as Chicago, New York,
etc. have even more opportunities. Even in smaller cities, even if some of the same
opportunities aren’t available in terms of the Alliance Française or working with
French speakers, there are several ways to get immersed into the local culture.
Anything that interested someone abroad (food, art, music, architecture, etc.) can
be found and explored at the local level as well, even in small cities. And of course,
regardless of the city size, students participating in study abroad program have
the university they are attending, or participated in the program through, which
will have clubs, organizations, classes, and other events relating different countries,
cultures, and languages.
48 Christofi, Victoria, and Charles L. Thompson. ‘You Cannot Go Home Again: A Phenomenological Investigation of Returning To The Sojourn Country After Studying Abroad,” Journal Of
Counseling & Development 85, 2007, 53-63.
49 Kauffmann, Norman L., Judith N. Martin, and Henry D. Weaver. Students Abroad, Strangers at
Home: Education for a Global Society.
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“I discovered the benefits of my faith and religious background on this
trip, though I was worried at first that it would hold me back. In the
past, I have felt disapproval in scientific and biology classes because of
my faith. I did not, however, experience it that summer. It is easy for
someone who believes whole-heartedly in the Bible to feel like a reject or
an outcast in some science settings. Throughout high school and even a
few years into college this feeling hasn’t changed. As an aspiring biologist
I hope one day to not be set back by my beliefs. Although this may
be an internal struggle, I hope that this can be a reality for all new
rising scientists who come from religious backgrounds. [The Ecology and
Legacy] program was something else. We joined multiple religions and
perspectives and debated about the world’s largest issues. Each professor,
each student, had a different take on situations, and that is what made
the experience so rich: every person was different. Could we solve the
world’s problems in a room full of people who believed the same thing?”

ECOLOGY OF FAITH
Katerina Elshaug

Story of Faith and Science
Sitting on a beach, watching a whale dance less than 10 feet away, it amazed
me how graceful a 30-ton animal can be. A mother and her calf sitting, floating
motionless and taking a rest is more beautiful than one might expect. This place
seemed so familiar to me and yet so alien at the same time. This was a central
moment in my life.   
In 2015, I embarked on one of the most amazing experiences that shaped
me as a young adult. I stepped out of real life and joined together with peers and
mentors from all academic backgrounds, religions, and ages. Never have I ever felt
more at home in a group of people who are so unlike myself. We studied ecology
intensely for the entirety of the summer, and the child inside of me was thrilled
at the idea to travel and study the wonders of animal behavior. The excitement
of the natural world has been a key driving force in my life, and that summer
of 2015 was more than just a blip in time. Not only was I able to cross off more
than over 150 species of animals from my “dream-to-see list,” but I also had the
unique opportunity to find my place in the world as a soon-to-be scientist with a
lot of religious faith. I questioned where I belonged and how I want to make a
difference.
I kept a journal every day, and while in Centennial Valley, Montana, I
continuously wrote about this amazing creation that surrounded me, and I was
filled with hope to conserve it. In the third portion of our journey, we visited
Peninsula Valdez, Argentina. Spending day after day withstanding the chilled
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winds of Patagonia, we were able to study southern right whales, which for me
has been a long awaited childhood dream. We learned from dozens of scientists
and artists from all around the world, not to mention I learned new skill sets — like
how to catch wolverines and whale snot.  
I discovered the benefits of my faith and religious background on this trip,
though I was worried at first that it would hold me back. In the past, I have felt
disapproval in scientific and biology classes because of my faith. I did not, however,
experience it that summer. It is easy for someone who believes whole-heartedly in
the Bible to feel like a reject or an outcast in some science settings. Throughout
high school and even a few years into college this feeling hasn’t changed. As an
aspiring biologist I hope one day to not be set back by my beliefs. Although this
may be an internal struggle, I hope that this can be a reality for all new rising
scientists who come from religious backgrounds. This program was something
else. We joined multiple religions and perspectives and debated about the world’s
largest issues. Each professor, each student, had a different take on situations, and
that is what made the experience so rich: every person was different. Could we
solve the world’s problems in a room full of people who believed the same thing?
My perspectives had changed that summer.  
Early in my college career my wildlife ecology professor opened up on the first
day of class with a lecture called “Definitions.” The definition of science she shared
is “the only fact-based way to understand the world around you.” She claimed
that science is different from an opinion or a belief. She did this all eloquently and
without blatantly saying, “science and belief are so incompatible that scientists
never use faith within their work.” This was extremely interesting to me as a
Christian and also as someone who is going to school to be an ecologist. Just prior
to this experience, I learned what scientism is and how it is used. Is there faith in
science? And more importantly, can faith and science work together to help create
a sustainable world?
As my thoughts on faith and science collided, I looked deeper into what
faith meant. Faith is not simply to believe in what you cannot see. In the Bible, in
the book of Hebrews 11:1-3, the writer describes faith: “Now faith is confidence
in what we hope for and assurance about what we do not see. This is what the
ancients were commended for. By faith we understand that the universe was
formed at God’s command, so that what is seen was not made out of what was
visible.” Notice that faith is based on confidence and understanding that creation
appeared out of something that was once invisible. A scientist would in fact base
their theories from understanding and confidence just the same.
I see religion through a Christian lens and when I am talking about faith
or religion it is from that point of view. I do not claim to be an expert on other
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world religions and their views on science, and I’m not trying to create a debate
on science versus creationism. But, as a pastor’s kid, Christianity was part of
my life from the beginning. I believe that religion and faith are different things.
The debates about science and religion are not addressing the issue at hand. The
discussion is more productive if it is centered on faith in science, and whether or
not faith is a viable factor in scientific discussions. I do believe that faith has an
important role in scientific reasoning. I have faith that there is a higher being; I
also have faith that scientific evidence is, in fact, evidence.  

The Faith of Science
The word faith is not a religiously bounded word; in fact, its origins are
French and the roots mean “to trust.” As I pursue science, it has occurred to
me that many scientists have faith in the scientific method and theories. In
Darwinism and the Divine in America, Jon H. Roberts uses the word “theory” many
times when referencing Charles Darwin’s work.1 The definition of theory is “a
supposition or a system of ideas intended to explain something, one based on
general principles independent of the thing to be explained.”2 Theories are used
to describe many of the world’s newest forms of scientific research. According to
the National Academy of Sciences, “In science, [theory is] a well-substantiated
explanation of some aspect of the natural world that can incorporate facts, laws,
inferences, and tested hypotheses . . . theories are the end points of science. They
are understandings that develop from extensive observation, experimentation,
and creative reflection.”3 Very well. The backbone to all science is the scientific
method. This method of thinking is extremely important when conducting any
scientific research. Where I differ with the National Academy’s statement is in
the notion that “theories are end points of science.” The scientific method is
not 100% final even when you cross the finish line. Any proven fact is open to
testing and retesting. Science is not an open and closed book. Here is a quote
from Richard Feynman: “So my antagonist said, ‘Is it impossible that there are
flying saucers? Can you prove that it’s impossible?’ ‘No,’ I said, ‘I can’t prove it’s
impossible. It’s just very unlikely.’ At that he said, ‘You are very unscientific. If
you can’t prove it impossible then how can you say that it’s unlikely?’ But that is
the way that it is scientific. It is scientific only to say what is more likely and what
less likely, and not to be proving all the time the possible and impossible.”4 This is
1 Roberts, Jon H. Darwinism and the Divine in America: Protestant Intellectuals and Organic Evolution, 18591900. Madison, Wis.: University of Wisconsin Press, 1988.
2 Allen, R. E. The Concise Oxford Dictionary of Current English. 8th ed. Oxford: Clarendon Press, 1990.
3 “Science and Creationism: A View from the National Academy of Sciences,” The National Academies Press, Second Edition, 1999. Web. 16 Feb. 2016.
4 Feynman, Richard P., and Michelle Feynman. The Quotable Feynman.
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coming from a man who carved the path for quantum mechanics.
Science was created to ask questions, and test those questions. If Christians
have faith in God, and scientists believe in the scientific method and base research
on theories, could they not still come to the same conclusions about care for the
planet?
I don’t think we’ll ever see the day when all scientists and people of faith
will see eye to eye. And I think we all get better when people debate and argue
questions too big for black and white answers to satisfy everyone. As humans, we
love to acquire knowledge and surpass the generations before us. Some may say
we evolved this way to become the most intelligent creatures on the planet. I would
say that God created us to have a quest for knowledge. No matter where you stand
on the issue, I would like to invite you to consider what some leading Christian
scientists are saying when it comes to saving our planet. I am not asking for you
to accept my faith, but rather, respect its place in this most important discussion.

Does the Bible call for care of the earth, or destruction of it?
The fact of the matter is that there has been and continues to be an active
debate on Christian belief through faith in science. Other scientists take a critical
view of Christianity by pointing out that religion is the cause of destruction
to the planet. Lynn White, a professor at Princeton who studied the history of
science, wrote a blunt and controversial article called “The Historical Roots of our
Ecological Crisis.”5 White begins his debate by commenting that western religion
has had a major role in the degradation of the natural world. To support his point,
he takes an extremely literal and analytical approach when criticizing the Bible,
leaving out major passages that point to the need for human stewardship of the
earth. While I agree that humans, including Christians, have done damage to the
planet, I also believe that my faith informs me from the book of Genesis that it is
the duty of every Christian to take care of God’s creation.
Robert Ingebretsen, a professor of physics and astronomy at the University
of Utah, while not as cutting as White, says “who cares” if there is a larger being
out there; without quantifiable evidence he chooses not to believe. He claims that
Christianity doesn’t have a monopoly on morality, and “God” isn’t the only force
of it. Ingebretsen claims that nobody uses faith when building the new technology;
humans have created it completely without any “natural forces.” He also says that
of course Jesus was intellectual but he wasn’t scientific, so we should not take his
“story” as fact. I don’t see it that way.
5 White, Lynn. “The Historical Roots of Our Ecologic Crisis,” (reprint), Ecology and Religion in History,
Harper and Row, 1974.
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After attending The Veritas Forum, my way of thought was even more
clarified. Ian Hutchinson, one of the speakers, has written textbooks and
studied plasma physics at MIT.6 He claims that there is a relationship between
science and Christianity, although he admits, “Yes, it’s true most academics are
less likely to be Christians.” Christianity is consistent with science; where people
get caught up is that Christianity is not consistent with scientism. Scientism by
definition is belief in the universal applicability of the scientific method and
approach and the view that empirical science constitutes the most “authoritative”
worldview or the most valuable part of human learning, to the exclusion of
other viewpoints. A Christian cannot believe in scientism. Hutchinson renounces
scientism; he claims that no one should discredit other forms of knowledge like
history, the law and literature. The Bible can be argued to have scientific proof, but
also the historical and literary knowledge is strong. This is important. Hutchinson
does not take the Bible for scientific proof, but places it very high on its historic
and literary knowledge.
Some scientists may believe that faith has no place in science, but Physicist Brian
Swimme disagrees. Swimme is a physicist who argues and studies the existence of
the cosmos, who is also a devoted Christian. A Catholic interviewer begins by
asking why Catholics should care about cosmology. Swimme states, “Cosmology is
the study of the birth, development, and the destiny of the universe from a scientific
point of view, but more traditionally it is the study of the universe and the role of
the human in the universe.”7 He explains that this is fact not faith, but cosmology
is a loaded word in a religious setting. He points out that Christians always love
to talk about creation and the universe. He also brings up where separation of
church and science started. When Copernicus claimed that the earth was moving
around the sun, it was going against what the Catholic Church taught. The
Church stated in the 16th century that the earth does not move and the sun is
indeed circling the earth. It was in the following century Galileo explained that the
earth does revolve around the sun. It of interest to note that Galileo was a man of
faith in a higher being. Swimme brings up a point that clearly sums up our current
moment in time: “After 400 years science has deepened its understandings of the
universe and has now arrived at a place where it can enter into a conversation
with Christian tradition. If we can begin to think about the universe from the
perspective simultaneously of Catholic traditions — or religious tradition more
6 Hutchinson, Ian, and Richard Ingebretsen. “Faith Based Science and Intellectual Suicide.” Lecture, Vertias Forum, University of Utah, Salt Lake City, February 26, 2014.
7 Swimme, Brian. “Where Does Your Faith Fit in the Cosmos?” Lecture, February 7, 2003. Web. 6
Dec. 2015.
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broadly — and scientific empirical knowledge, we can come to some amazing
discoveries and insights.” This is a beautiful idea.  
Genesis, the first book of the Bible, says that God has created the world and
also created the first humans. From my point of view, Genesis is not stating that
humans should use up creation and destroy it, but that we are created to be sustained
by creation. All the while caring for it. God created Adam and Eve to live in the
Garden of Eden to take care of it. He did not create a beautiful garden for Adam
to destroy. God’s intentions were specific: live in it among the animals, eat from
it and be a steward of it. The Bible is extremely upfront about the importance
of stewardship. After reading the Bible I have one question: If we Christians are
supposed to be stewards of the environment, have we failed? Does Lynn White
have a point?
Scientists argue that there are an estimated 8.7 million eukaryotic species in the
world, and only 1.8 million have been discovered and identified. Eukaryotes include
animals, fungi, plants and microorganisms excluding bacteria. Environmentalists
are also estimating that we are losing 0.01% of the world’s species every year
averaging out to about 100,000 species going extinct in that time.8 What about
the hunger and poverty issues around the world? When we factor in the amount
of eukaryotic species humans consume for food our resources are beginning to
shrink. Not including animals, humans consume about 50,000 plant species a day
(and those are just the ones we have discovered).9 If we also start to factor in the
amount of resources we consume from the ocean, which is the fastest declining
ecosystem, this becomes a huge issue. As a person of faith, I join with the scientists
who are concerned about the planet, and call for greater focus on the care for our
planet. Other Christians are calling for changes in attitudes about these global
issues.
There really is no better time than now to start holding these conversations about science and Christianity. And as Swimme explains, scientific leaders
are extremely open to this discussion. He claims that science is moving out of
a “mechanistic phase” and into a phase that science is open to wisdom. The
interviewer asked if Swimme has a hard time integrating science and religion. He
states, “My trouble was not with Christianity, it was with secular science. I couldn’t
believe that people could learn about the universe and not wonder about these
8 “How Many Species on Earth? About 8.7 Million, New Estimate Says.” ScienceDaily. August 24,
2011. Web. 12 Nov. 2015.
9 Gilbert, “Food Web Organization and the Conservation of Neotropical Diversity,” in M. E. Soule
and B. A. Wilcox (eds.), Conservation Biology: An Evolutionary-Ecological Perspective, Sinauer Associates,
Sunderland, MA, 1980, pages 11-34. A fine discussion of why species interactions must be considered in efforts to preserve biodiversity, by a researcher deeply involved in studying diversity in the
field.
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deeper questions.”
As Swimme put it, this is the time for science and religion to come together
and become something great. This conversation goes beyond Christianity and
is relevant for religions worldwide. In “Rebirth of the Sacred” Robert Nadeau
explores the idea that environmentally conscious people should start a conversation
about science and religion because of the truth both parties have. According to
Nadeau,
a well-organized and highly effective worldwide movement in
religious environmentalism will not emerge if spiritually aware
and environmentally concerned people are so preoccupied with
the differences that they are unable to recognize the sameness.
Why are we focusing on all the things that make us different, instead of
celebrating all the connections we have as humans? Religion and science can hold
important conversations if we choose to recognize both entities as vital.10
The fact of the matter is that there are many Christians, both scientists and
not, whose faith leads them to care deeply about the state of our planet. One
of the major issues our planet faces is climate change, which is hard to dismiss
or refute. Kathryn Hayhoe is a climate scientist and a devout Christian. In her
book A Climate for Change: Global Warming Facts for Faith-Based Decisions, she says, “I
don’t accept global warming on faith: I crunch the data, I analyze the models, I
help engineers and city managers and ecologists quantify the impacts. The data
tells us the planet is warming; the science is clear that humans are responsible;
the impacts we’re seeing today are already serious; and our future is in our
hands.”11 She believes fully in her faith and her data. I was able to meet her at
the Planetarium one winter night. As an extremely composed and lovely person
she breaks many stereotypes. She is a hard-core scientist who is strengthened by
her faith. She also has highly regarded work in climate science and is respected
by her peers. Although she doesn’t take any of her scientific work on faith, she is
upfront about her faith and explains to her peers that she should not be discredited
because of it.
Calvin Dewitt is an environmental scientist who is bridging the gap of
environmental ethics and religion. He takes God’s creation and splits it into multiple
areas of study: energy exchange, soil building, carbon and hydrological cycling,
10 Nadeau, Robert. Rebirth of the Sacred: Science, Religion and the New Environmental Ethos. Oxford: Oxford University Press, 2013.
11 Hayhoe, Katharine, and Andrew Farley. A Climate for Change: Global Warming Facts for Faith-based
Decisions. New York: FaithWords, 2009.
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water purification, creative fruitfulness, global circulations of air and water, and
the human ability to learn from creation. He also speaks of the seven degradations:
land conversion and habitat destruction, species extinctions, land abuse, resource
conversion and wastes and hazards production, global toxification, alteration of
planetary energy exchange and human and cultural abuse.12 He understands and
sees the problem just as Kathryn Hayhoe does, and sees faith as a means to begin
solving problems.  
Pope Francis visited the United States of America in 2015, which happened
to be the same time I came home from my whale-watching journey in Argentina.
This was the largest trending topic on twitter and in the news for several weeks.
Why was there such a positive response from the Pope’s visit? In his encyclical
he states, “The exploitation of the planet has already exceeded acceptable limits
and we still have not solved the problem of poverty.”13 Whether one is a Catholic
or an environmentalist, it’s not hard to admire Pope Francis as a man of power
willing to fight for the people. The Pope has a degree in chemistry, is the leader
of the Catholic Church, and is fighting to save the planet. Scientists, religious
members, and politicians were drawn to and connected with his appeal for a
healthier earth. Why was this so significant to me? The child inside of me was
hoping for someone firm in his or her faith to speak out about environmental and
scientific issues. Religious people across America found the Pope’s words inspiring
and beautiful.
Pope Francis emulates and references Saint Francis of Assai (11821226) throughout his encyclical. Pope Francis says, “[Saint Francis] is the
patron saint of all who study and work in the area of ecology, and he is also much
loved by non-Christians. He was particularly concerned for God’s creation and for
the poor and outcast. He was deeply loved for his joy, his generous self-giving, and
his openhearted-ness. He was a mystic and a pilgrim who lived in simplicity and
in wonderful harmony with God, with others, with nature and with himself. He
shows us just how inseparable the bond is between concern for nature and justice
for the poor, commitment to society, and interior peace.”14 Saint Francis addresses
every living thing as his own brother and sister, as equals. He claims that he was
put on the earth as the servant and caretaker of the environment.  
While Saint Francis was never in the lab studying plants and animals, he is a
12 “Ecology Topic: Calvin DeWitt and the Evangelical Approach to Environmental Ethics.” Ecology
Topic: Calvin DeWitt and the Evangelical Approach to Environmental Ethics. Accessed January 9, 2016.
13 Francis, Pope. Encyclical Letter Laudato Si’ of the Holy Father Francis on Care for Our Common Home. 2015.
Web. 20 Dec. 2015.
14 Ibid.
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great example of how a love of nature can pair perfectly with religion. The Pope
explains why he has such a connection to the words of Saint Francis. He explains
that climate change is real and this should not only be a conversation among
Christians but also include everyone. He says that there are many consequences
that will be a result of climate change, and the poorest communities around the
world will not be able to adapt to the change. To champion the poor can be
achieved through stewardship in the environment. The Pope also addresses many
environmental issues that have direct effects on humans such as pollution, water,
and the loss of biodiversity. A strong and important point that he makes is the fact
that “climate is a common good.”15 Everyone in the world uses the resources in
the climates they live in; food sources from around the world and climate change
affect the social, economical and political systems.
The encyclical is a letter from Pope Francis, and is titled “On Care For Our
Common Home.” He begins the letter by laying out the world wide environmental
issues. He then uses many biblical references about the creation. He even points
out the human roots for the ecological crisis. While Lynn White specifically charges
Christianity for its assault on the earth, the Pope calls out multiple groups for
creating visible damage. He ends with a section called “Ecological Education and
Spirituality.” He creates a conversation about the ties between environmentalism,
joy and peace. Pope Francis begs for a shift in politics and for new lifestyles for
everyone. Ecology is the roots behind this letter. He hopes that we recognize the
relationships between the living, nonliving and our spiritual lives.
I saw that the “climate is a common good” first hand in a community in
Swaziland called Ekudzeni the summer of 2011. During this time of the year
the people could only grow cabbage, avocados and a fruit very similar to guava.
These people could not physically or ecologically grow anything else. The amount
of nutrients available for the Swazis is very slim; with any slight climate change
the community will starve due to the poor soil and water quality. After working in
conservation-rich environments previously, it was hard to think about conserving
Africa without thinking about the animals. My childhood dreams to stop ivory
trade and save the elephants were suddenly shadowed by a new awareness of the
complexity of the world›s problems.
Suddenly my attention was brought to an endangered population of people.
But to the Swazis poaching is the least of their concerns. This was another point of
my life that was crucial to my thinking. How can I fulfill my duty to conserve and take
care of the world’s animals, while there are entire populations of starving people?
15 Ibid.
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Climate change is evidence that our stewardship for the earth and all living things
has failed. We were created to take care of the earth and all of its creatures. This
is where ecology makes its move. In reality, taking care of the plants and animals
of the world is actually taking care of people. Ecosystems run as a whole and
humans are not separate from them. We are a moving part in all living systems.
Stewardship shouldn’t be a choice but something that is expected of us.   
A section of the Pope’s encyclical is called “Integral Ecology.” He is very
upfront about the consumerism in the world and makes a point to say that the
environment is a gift to our future generations. “What kind of world do we want
our children and our children’s children to live in?” According to the Pope, we are
part of nature’s ecosystem, therefore we owe it to ourselves to sustain it. This is
incredibly important because he is speaking to the people for the people. He begs
each individual person to think globally, or as he says, “one world with a common
plan.”16 He is not pointing out one issue, one company, or one demographic
who is contributing to ecological destruction — the problems are multi-pronged
and complex. After bringing up the importance for conserving the natural
world for younger generations he speaks of the issues causing havoc now. As an
advocate for the impoverished in the world, he says that solving wealth disparity
of prime importance. Without environmental help, the poorest in the world will
not be able to dig their way out of an ever-deepening hole. Because poverty is a
high priority concern he calls out developed countries on their “scandalous level
of consumption.” This isn’t the first time groups of people have been called out
for falling into the cycle of greed associated with capitalism. In this sense, instead
of focusing on self-interest, the Bible is an extremely green book, calling for action
for stewardship of the earth as well as loving our neighbor as ourself and looking
out for the orphans and widows.  
There is yet another huge roadblock in environmental progress which I
witnessed first hand on my summer studies of the ocean and the right whales. While
studying the whales ever worsening conditions I began to really understand the
complexity of oceanic conservation. These whales are the pride of Argentina,
as the bison and bald eagle are to the United States. Whereas the bison and the
eagles are on land and can be cared for by the government agencies, the whales
off the coast of Argentina have limited protection. Since oceans are technically
international and not “owned” by anyone, and whales can travel freely, it›s difficult
for any person, group, or nation to have full responsibility. In section 174 the Pope
states,
16 Ibid.
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Let us also mention the system of governance of the
oceans. International and regional conventions do exist, but
fragmentation and the lack of strict mechanisms of regulation,
control and penalization end up undermining these efforts. The
growing problem of marine waste and the protection of the
open seas represent particular challenges. What is needed, in
effect, is an agreement on systems of governance for the whole
range of so called “global commons.”17
He isn’t the first to make this observation, but he is pointing out that the
ocean is a global responsibility. If we truly believe this, then we should act upon it.
It excites me that someone of faith, who is in power, the public eye, and who has
scientific background has stated such a proactive stance.  
It is obvious that there are people of faith and Christians who happen to be
scientists that all agree something needs to be done to care for our planet. My hope
is that together we could leave a legacy of a cleaner, safer planet for generations
to come.  What mark will we make in the world? After meeting many influential
people and scientists I have finally arrived at what I hope my legacy will be.  

My Legacy
What could my legacy as a Christian be? I want the generations to come to
be able to enjoy the earth and all of its creatures. I want them to be able to reflect
upon it as part of the glory of God the same way I have. This is not just a political
stance but also a boiling issue centered on the life and death of people, plants, and
animals all around the world. Pollution has a profound impact on human health,
not to mention the havoc on natural environments such as the ocean through
pollution or acidification.   
We should be faithful to the teachings of the Bible and stewardship if we call
ourselves Christians. We are called to take care of the orphans and the widows. I
have seen first hand in Honduras, just the opposite is happening. There is a large
population of orphans and families torn by poverty living in a city called Los
Pinos (The Pines). To my surprise, there is not a single pine tree left in this area
due to the fight over resources to survive. If we were actually fully caring for our
environment, the pine trees would not be missing, and these people would not be
in a constant war over scarce resources. If we were actually fully caring for our
neighbors, these people would not be starving.
For myself, I will study animal behavior. Some would argue that we have
17 Ibid.
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the world’s populations to care about before the plants and animals. I know that
there are enough resources to feed everyone and continue animal conservation. My
argument is that conserving the natural world is to protect humans who depend
upon it to survive. God created the world as an amazing self-sustaining set of
ecosystems, and I firmly believe that environmentalism and Christianity go hand
and hand. We cannot fully worship God while exploiting the environment and
His creation.   
What could my legacy as a scientist be? Scientists make predictions and prove
them through experiments and theories. I want to make the world a better place
through new technological or biological discoveries. Making an impact on the
world through hard work and research is my goal. Even Newton viewed himself
as more of a theologian than a scientist, while he was in fact making revolutionary
scientific breakthroughs. He has inspired me to use both my faith, and my
scientific mind to come up with new solutions to the problems our planet faces.
As a woman who is extremely excited to begin her biological career in animal
behavior or conservation, I hope to have a full acceptance of my research and not
to be discredited because of my faith.  
I am determined to make a difference in the world, to make progress in
animal behavior studies for the purpose of conservation. I was nervous at the
beginning of my ecology studies that there would be a built-in tension with
my faith. I’ve come to terms with and firmly believe that a person of faith
does have a place in environmental debates. Nature is something that I have a
deep love for. Even when I feel like I will make a small difference, I must remember
that I can have a strong voice. The issue of faith in science will continue to be
an issue. I will forever be a part of a faith and science melting pot. My internal
struggle has been reconciled. I discovered the benefits of my faith and religious
background that summer. At first I thought it would hold me back, but now I see
it as a source of strength.
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“Throughout the exploration of the Great Lakes and how they are
managed, a theme beyond the science of it all emerged to me. Amidst
all of the problems and seemingly uncaring societies, there are
people working on these issues. For every article describing gradual
ecosystem collapse, I found a counterpart proposing solutions to stop
it. There are so many dedicated people working on the improvement
and spread of sustainable ideas, which gives hurting ecosystems a
chance at recovery. None of the methods implemented at the Great
Lakes are radically extreme, unreasonable, or unrepeatable in other
locations. With enough people working towards similar goals,
positive change in other ecosystems is possible.”

ECOSYSTEM-BASED
MANAGEMENT: THE ULTIMATE
ADAPTATION
Katie Donovan

When considering the ecosystem management, immediate adaptation is a
product of human intellect. It provides the ability to make timely adjustments
to stressors in our environment. Our approach and perspective continually shifts
to integrate new ideas in response to our experiences. Sometimes this happens
in dramatic fashion, such as Aldo Leopold’s experience of witnessing the dying
green fire in a mother wolf ’s eyes after gunning her down. Leopold is a pioneer of
modern ecological ethics. His revelation came in the unexpected form of a casual
lunch being interrupted by a wolf and her grown pups.1 He was a land manager
during the early 20th century working to exterminate large predators from the
Southwestern United States, so the first reaction from the group was to shoot the
uninvited guests. What he saw in the mother’s eyes changed his understanding of
nature and humanity’s place within it.
Leopold’s ecocentric philosophy continues to play an integral role in shaping
the principles of many current approaches to land management. A subtle, yet
important, contribution is the concept of continually adaptive perspectives. As
philosophies change, so will the tangible methods. In order for any conservation
effort to be sustained, it must also be a living and breathing system with the
ability to adapt to the shifts in ecosystem and social structures. The goal is a land
management system that incorporates adaptability with sound science to create a
1 Leopold, Aldo. “Thinking Like A Mountain.” A Sand County Almanac. [Enl. ed. New York: Oxford
University Press, 1949.
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network that promotes healthy ecosystems.
Evolution of Land Management Philosophy
The question is not whether a problem exists. That has been recognized and
largely agreed upon. The dilemma is executing the interdisciplinary cooperation
that a solution requires. The vast number of perspectives regarding conservation
lead to just as many proposed strategies. Lake ecology is of particular importance
because of the wide array of habitats and services they provide to both the human
and the non-human world. Lakes hold 98% of the world’s surface freshwater,
are vital habitats for many species, and are an integral part of the earth’s natural
environment.2 The management of their ecosystems has become a source of
contention among ecologists because although everybody wants to reach a
solution, scientists have different ideas about how a lake ecosystem should function
and the degree of influence humans should have. In order to understand examples
of applied land management practices, it is important to first look at the theories
that gave birth to the methods.
Ecology is a relatively young and diverse branch of biology that studies
the interactions between living beings and their physical environment. It is
often divided into two distinct categories: soft and hard ecology. Soft ecology
is characterized by the ideas of “ecosystem integrity” and focuses on a topdown approach to natural processes. It is commonly used to shape attitudes
and ideals towards the environment, inspiring many to explore their personal
relationship with nature. However, it is often criticized for its imprecision and
qualitative nature.3 Hard ecology emphasizes individual ecological structures and
quantitative evidence. This category is often used when educating the “converted”
or compiling evidence for courtroom decisions, land management policies,
and more.4 The differences between the groups point towards the diversity of
environmental philosophies they are built upon. There is incredible branching
of environmental theories about how the world works and humanity’s role in it.
Instead of seeing these differences as a point of conflict, land management systems
such as ecosystem-based management use their differences to complement each
other by acknowledging inherent limitations and allowing the other party to fill
the gap. An integrated system where both subdivisions are used in tandem creates
a stronger, more diverse foundation that will more likely be able to withstand
the challenges of change. Ecology in a broad sense can address a wide range of
2 Hairston, Nelson, and Gregor Fussmann. “Lake Ecology.” Encyclopedia of Life Sciences, 2002, 1.
3 Shrader-Frechette, Kristin. “Ecology.” A Companion to Environmental Philosophy, edited by Dale
Jamieson. Malden: Blackwell Publishers, 2001, 306.
4 Ibid., 307.
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environmental issues, such as examining the impact of a new pesticide on a local
insect population, environmental education, or an individual’s relationship with
non-human nature.
The way a society uses or potentially abuses land is a reflection of its personal
relationship and perception of the land. This varies greatly between cultures,
academic theories, and individuals. Much of the early conservation work done
in the United States during the 1900s reflected the current widespread attitude
towards the earth: natural resources can and should be used for human benefit.
The goals on the surface seem admirable, but when examined more closely, they
adhere to the belief in humanity’s right to dominate and consume resources at the
expense of ecosystem health. Many policies restrict hunting, foresting, and fishing,
yet are not intended to help the stability of the ecosystem in question, but to ensure
a livelihood for the following generation.5 This approach to land management
has been condemned by enough scholars and environmentalists to allow for
the move to a conceptually different approach: holism. Like the name suggests,
holism as a philosophy considers systems as whole entities, not fragments divided
by political boundaries, population numbers, etc.6 It believes in the intrinsic value
of all beings in the natural world, not only the parts advantageous to humanity.
Its application in ecology is important because it attempts to understand an entire
ecosystem and how all of its smaller parts fit together.7 Many scientific methods
compartmentalize and shrink their scope down to individuals, but holism believes
that in order to study intricate details, it is also necessary to see the big picture.
This approach emphasizes the interconnectedness of our world and has been
instrumental in recognizing the complexity of ecosystem relationships, but it has
often been criticized for its lack of practicality.8 The lack of specificity leads to
only vague principles that offer few suggestions to real-world management issues.
Although there is controversy over humanity’s “right” to manage land, this
paper is based on the assumption that it is necessary for the health and wellbeing of both the ecosystem and all of the living things in it (including humans).
Left unchecked, human ventures would likely lead to unintentional harmful
impacts on both people and wildlife. A key fundamental debate over different land
management styles is the level of human involvement. Some favor a more handson, active approach, while others believe that humans meddle in the affairs of
nature too much, and that it will take care of itself if left alone. A classic example
5 Worster, Donald. Nature’s Economy: A History of Ecological Ideas. New York, New York: Cambridge
University Press, 2011, 206.
6 One of the disputes within the holism movement is the definition of a “system.” There is debate
about whether the lines should be drawn based on a specific community, trophic level, or geography.
7 Shrader-Frechette, “Ecology”, 311.
8 Ibid., 311.
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of this debate became visible with a fluctuating elephant population in Tsavo
National Park in Kenya. Tsavo is 5,000 square miles of protected land founded
in 1948 that began with a small elephant population that soon grew to 36,000.9
Big game was mostly absent from the park due to hunting, and the park manager
provided a steady, year-round water supply to the native elephants in addition to
protection from poaching. With virtually no threats, the elephants thrived, but
the effects on the vegetation from the large population soon became shockingly
visible. Their large feet trampled so much of it that soon the managers considered
culling nearly 3,000 elephants so that the plants would have a chance to grow
back and support the oversized population.10 Although ultimately the managers
decided to spare the elephants, it sparked an intense debate that can be applied
to almost any landscape.11 It calls into question the common assumption that
humans know how to and should alter nature according to our needs. Discussing
this subject is important because these assumptions dictate how we perceive and
treat our surroundings.
Ecosystem-Based Management
Land management issues like these have led to the idea of a new, integrated
approach termed “ecosystem-based management” (EBM). It calls for the “placebased approach to natural resource management that aims to restore and protect
the health and function of entire ecosystems and the benefits they provide to
all organisms, including humans.”12 The origin of modern ecosystem-based
management can be traced back to the 1930s when ecologists recognized the
inadequacy of current land management strategies to support top predators such
as the California brown bear.13 Its first attempt at application was the redrawing of
9 Botkin, Daniel B. “Why the Elephants Died.” The Moon in the Nautilus Shell: Discordant Harmonies
Reconsidered. New York: Oxford University Press, 2012, 26.
10 Ibid., 27.
11 Botkin, The Moon in the Nautilus Shell, 26-7. After the increase of the elephant population that led
to the destruction of the local vegetation, a severe drought killed thousands of elephants. Several
theories emerged with explanations for the state of the park. Some maintained that it was just part
of nature’s process; there is no need to worry over fluctuations like this. Others thought that while nature is dynamic, its stability often requires human intervention where we have already disturbed the
ecosystem. Still other argued that all of this would have been avoided if the elephants were allowed
to migrate to avoid the drought. According to them, the park boundaries were too small and natural
disasters like this are usually moderated in nature.
12 “Scientific Consensus Statement: Marine Ecosystem-Based Management.” Compass. March 21,
2005.
13 Grumbine, R.E. “What Is Ecosystem Based Management?” Conservation Biology 8, no. 1 (1994),
28. In addition to terrestrial and freshwater systems, ecosystem-based management is also often
applied to marine environments (marine ecosystem-based management). This management system
comprehends the same goals as discussed in this paper, but there are variations due to the unique
issues that arise when dealing with the whole ocean versus land or a contained body of water.
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United States national park boundaries. This interdisciplinary approach creates
an inclusive management program that looks over the health of all aspects of
an ecosystem, not just the characteristics that benefit humans or are profitable.14
It not only challenges the idea that humanity can/should “improve” nature, but
it also works to develop more effective public education about the environment
and other related social issues. The direct influence of holism on the ecocentric
principles of EBM can be seen in the systems approach. EBM defines spaces by
ecosystems rather than by populations or political boundaries.15 Hard ecology also
influences EBM with its use to monitor and determine the effects of different
management tactics on the environment. Management systems rely on research
in order to make informed decisions and predict the outcomes their practices.
This allows scientists and policy-makers to work together to create a unique model
that fits the needs of the human and non-human community. My hope is that
the widespread implementation of this strategy will lead to even greater societal
paradigm shifts.
Ecosystem-based management is overflowing with hope and ideals of how
things should be. The process of clearly defining what a tangible system that runs
on these philosophies looks like is difficult. It hasn’t been done yet in modern
Western society. There have been a few experimental sites, but they only adopt
the practices most feasible within the existing political system. Numerous articles
and lists compile the best strategies for implementing EBM, but because each
of them recognizes the inability to create a “one size fits all” model for diverse
landscapes, the resulting lists are somewhat vague and disappointing. Most use
nebulous language to lay out principles that are admirable, yet also unhelpful. I
suspect that this is part of the problem. If a curious citizen or an ambitious land
manager cannot understand the steps toward implementation or visualize a realworld end result because of unclear language, the attempt will mostly likely be
unsuccessful. By further critique and education regarding management policies,
hopefully more people will gain a better understanding of the embodiment of
EBM ideals and the concept will spread into practice.
The intrinsic value of nature is the key to successful EBM practices. It
means that every part of nature has worth, regardless of human utility. Every
environmental doctrine related to EBM or other holistic land management
approaches includes this top principle. The implications of this belief can be
seen by how ecosystem-based management practices value the well-being of the

14 “Scientific Consensus Statement: Marine Ecosystem-Based Management,” 3.
15 An ecosystem defined by the 2005 Scientific Consensus Statement is a dynamic complex of
plants, animals, microbes, and physical environmental features that interact with one another.
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ecosystem at large above the special interests of short-term economic gains.16
This undoubtedly brings politics into the arena. EBM is an interdisciplinary
management plan, so therefore it incorporates politics and other social elements
as well. This paper does not focus on politics, but legislation is the means by which
all of the discussed policies are realized. With politicians and advocacy groups
working on behalf of the whole environment, not just the parts that directly
benefit humans, the principles of EBM may be implemented and spread.
Any doctrine that hopes to guide society for any length of time needs to
be a living, breathing document. Adaptability will likely determine whether the
theories of EBM will be successful at bringing the world closer to sustainability, or a
forgotten environmental movement. Sustainable management of any kind should
be flexible and operate in a context that is understood by the public.17 This brings
up another integral part of EBM: the participation of the local communities. It
is ultimately the people who will dictate the laws, practices and general ethics
regarding treatment of the natural world. Active participation is essential in
creating a culture that supports environmental concerns. It can manifest itself as
involvement in local politics, programs designed to raise awareness, and of course,
education. Speaker presentations can be a great way to get people interested,18
but it is also an example of passive, unidirectional learning.19 The concepts
presented to citizens without attached physical meaning will not likely produce
a change in behavior or mindset. Examples of meaningful education that also
fosters positive community involvement includes the participation of all major
stakeholders in design/decision making, small group problem-solving issues, and
panel discussions.20 Ecosystem-based management depends on an active and
involved public that participates in local and national politics, helps create and
foster partnerships, and celebrates the inherent value of the natural world.
One of the realities humanity will ultimately have to face is challenge to live
within our limits. Like the name suggests, the Limits of Growth concept proposes
the idea that Earth’s ecosystems have inherent limits, therefore population and
economic activity should be managed to fit within them.21 Using long-term
monitoring research or other indicators, we can gauge how we are progressing
16 Holland, Majorie, Elizabeth Blood, and R. Lawrence, eds. Achieving Sustainable Freshwater Systems: A
Web of Connections. Washington D.C.: Island Press, 2003, 28.
17 Ibid., 29.
18 Daniels, Steven, and Gregg Walker. “Collaborative Learning: Improving Public Deliberation in
Ecosystem-Based Management.” Elsevier Science, 1996.
19 Holland, Blood & Shaffer, Achieving Sustainable Freshwater Systems, 34.
20 Daniels and Walker, Collaborative Learning.
21 Harper, David, Bill Brierley, Alastair Ferguson, and Geoff Phillips, eds. Developments in Hydrobiology:
The Ecological Bases for Lake and Reservoir Management. Dordrecht: Kluwer Academic Publishers, 1999,
30.
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towards said boundaries. Mark Everard in The Ecological Bases for Lake and Reservoir
Management proposed four conditions that must not be violated if we are to live
within our means.22 They include the extraction and release of substances in
nature, diversity, and efficient resource use.23 This is just one list of boundaries
researchers have come up with to define the carrying-capacity for Earth. Any of
list of conditions require a comprehensive management system that monitors how
society is progressing towards those limits, then adapts practices to fit within the
limits if needed.
The discussion will briefly turn to what some people view as the biggest
impediment to sustainable development, while others herald it as the tool that will
make it a reality. The “Triple Bottom Line” (TBL) is a new way of looking at the
relationship between sustainability and business in a whole new way that will be
necessary for future development within the EBM system.24 Instead of measuring
profit, stakeholder investment and other traditional indicators of performance,
the TBL is based on social, environmental, and financial framework.25 This
redirects the typical goals of business from a pattern of expansion and destruction
to construction and responsibility. All of these policies working together outline
the comprehensive ecosystem-based management theory. It extends past isolated
conservation efforts to revolutionize many of society’s core values and expectations.
Parts of the practices discussed above are being applied more and more often
as the environmental movement gains momentum. However, this approach is
still relatively new and there are limited existing examples to learn from. It is
encouraging to keep in mind that “good practice can almost never be invented
quickly, from scratch.”26 Realizing the full potential of these ideals is a process that
cannot be achieved in one fell swoop. It will require a determined effort, continual
adaptations, and a little trial and error by land mangers. Some of the management
teams of the Great Lakes (specifically Lake Ontario) have implemented at least a
few of these core values. They have set the precedent and it is time to spread the
practice of this holistic approach to other comparable habitats.
22 Ibid., 32.
23 Ibid., 33-36. Condition 1: Substances (fossil fuels, metals, etc.) must not be extracted from the
earth faster than it is being slowly deposited. Condition 2: Substances (pollutants) produced by society must not increase in nature. Condition 3: The physical basis for the productivity and diversity of
nature must not be systematically diminished. Condition 4: There is a need for fair and efficient use
of resources with respect to meeting human needs.
24 Slaper, Timothy, and Tanya Hall. “Triple Bottom Line: What Is It and How Does It Work?” Indiana Business Review 81, no. 1, 2011.
25 Ibid.
26 Slocombe, Scott. “Lessons from Experience with Ecosystem-Based Management.” Landscape
and Urban Planning, 1998.
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The Great Lakes
The Great Lakes (or Laurentian Lakes) is one of the largest freshwater
systems in the world. It holds 18% of the world’s total freshwater supply, and
provides 35 million people with drinking water.27 The lakes are widely used for
irrigation, generation of hydropower (Moses-Saunders Power Dam on Lake
Ontario), industrial water use, waste disposal, drinking water, and commercial
transportation. Cities in the early 20th century soon recognized rising health
concerns stemming from waste disposal into the lakes. There were outbreaks of
cholera and expansive algal blooms, which eventually prompted the United States
and Canada to sign the Boundary Waters Treaty in 1909 and build rudimentary
sewage facilities.28 This early step was the key to a well-documented evolution of
ecological management thought and practices. The Great Lakes is one of the few
places that has implemented EBM theories and also has a documented history
and established partnerships that today’s scholars can learn from.
After World War II, the population and industrial activity surrounding the
Great Lakes skyrocketed. The stressors continued to pile on the lake system before
the U.S. and Canada came together again to create the original Great Lakes Water
Quality Agreement (GLWQA) in 1972.29 The countries committed to “restore
and maintain the chemical, physical and biological integrity of the Great Lakes
Basin Ecosystem.”30 This document is still very influential and continues to be
updated (latest revision in 2012) to adapt to a changing ecosystem. The values of
ecosystem-based management are interspersed throughout the GLWQA guiding
philosophies and goals. For instance, the agreement “recognizes that restoration
and enhancement of the waters of the Great Lakes cannot be achieved by
addressing individual threats in isolation, but rather depend upon the application
of an ecosystem approach to the management of water quality that addresses
individually and cumulatively all stressors to the Great Lakes Basin Ecosystem.”31
This document has prompted numerous research opportunities, agreements, and
organizations aimed at improving the overall health of the Great Lakes. The latest
agreement lays out the top threats to the overall health of the lake: toxic substance
pollution, nutrient overload, invasive aquatic species, near shore habitat health
and wildlife protection. It also emphasizes the importance of and community
27 U.S. Fish & Wildlife Services. “Great Lakes Basin Ecosystem Team.” 2007, 1.
28 Minns, C.K. “The Science of Ecosystem-based Management on a Global Scale: The Laurention
Lakes, Lake Ontario, and the Bay of Quinte as a Nested Case Study.” Aquatic Ecosystem Health
and Management, 2013, 231.
29 Holland, Blood and Shaffer, Sustainable Freshwater Systems, 36.
30 Minns, “The Science of Ecosystem-based Management on a Global Scale”, 232.
31 “Great Lake Water Quality Agreement-2012.” International Joint Commission. 2012.
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outreach/partnerships.32
Using these areas of concern as guidelines, the Great Lakes Water Quality
Agreement reconvened in 2000 to reconsider environmental concerns of Lake
Ontario that were poorly assessed in the original water management plan.
Some of the important factors include economic impacts, erosion, commercial
navigation, water supply, hydroelectric power, tourism, and recreational boating.33
The study board created several different management plans that optimized water
flow through the Moses-Saunders Power Dam for different interest groups. This
impact assessment was primarily focused on birds, fish, and plant groups as a way
to measure the overall health of the ecosystem. The purpose for each plan can be
seen in the image below.34 The plan currently being used is named 1958DD, which
is compared in the table below to the proposed models labeled Plan A+, B+, D+
and E. The predicted impacts of individual plans on indicator taxa are displayed

32 International Joint Commission, Great Lake Water Quality Agreement-2012.
33 Bain, Mark. “Ecosystem Assessment: Lake Ontario Water Management.” PLOS Biology 3, no.
11, 2008.
34

Ibid.
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in the image below,35 but the researchers concluded that plans A+, B+, D+ and
1958DD were almost equivocal to the overall health of the lake ecosystem.36 Plan
E was expected to hurt the lake shoreline the most, at 34%, while the optimum
plan that would protect the most species with the fewest adverse effects is the one
currently in place, Plan 1958DD. This is an excellent example of collaborative
land management within Lake Ontario that embodied the ecosystem-based
management principles. In order to solve a very real and local issue, researchers
examined various human and non-human effects throughout the whole ecosystem.
Their findings guided policies of the Moses-Saunders Power Dam water flow and
effectively set a precedent for further land management issues to be handled in a
similar manner.
The management systems in the Great Lakes ecosystem face many evolving
environmental concerns that require continual adaptation to handle the
disturbances, such as water pollution. There are a couple different types of water
pollution. They can be classified as point or non-point sources; the former is a
single entrance point, often from a discharge pipeline or toxic spill. The latter is
pollution from a diffuse source, usually runoff or seepage from the ground.37 It is
up to the land management to help identify, determine the impact of, and finally
address the issue of water pollution in a lake. The major contributors of pollution
in the Great Lakes Basin are industrial discharge and runoff from urban and
agricultural areas, with minimal amounts coming from atmospheric deposition.38
35

Ibid.
36 Ibid.
37 Closs, Gerry, Barbara Downes, and Andrew Boulton. Freshwater Ecology. Malden: Blackwell
Science, 2004, 159.
38 Holland, Blood and Shaffer, Achieving Sustainable Freshwater Systems, 37.
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One example of industrial point source pollution that has since been regulated
is PCB (polychlorinated biphenyls) contamination of the Great Lake’s waters.39
They are man-made chemicals used to manufacture a variety of products, such
as paint, plastics, and pesticides.40 Between 1929 and 1979, 450 million pounds
of PCBs were released into the Great Lakes environment.41 PCB molecules are
very thermodynamically stable, therefore they are not easily broken down and
remain in water, soil, and body tissue for long periods of time. Since PCBs tend to
collect in bottom sediments over time, it is largely consumed by bottom feeders.42
As organisms higher up in the food chain eat the bottom feeders, the toxins builds
up because PCB is stored in the fatty tissue and not digested. This process is called
bioaccumulation and it results in top predators with a very high concentration of
the pollutant in their system.
PCBs contribute to deformities and other problems in fish and wildlife,
including egg loss in predatory birds (due to eggshell thinning), crossed mandibles
or beaks, extra toes, clubbed feet, liver lesions and death.43 There are also a number
of human health concerns from consuming fish with even low levels of PCB in
their system. Researchers have found links between PCB consumption and an
increased risk of cancer (especially in men), and children of mothers who eat fish
contaminated with PCBs also may be born with smaller head circumferences,
lower IQs, and memory and behavioral problems.44 In response to the myriad
of environmental problems, the land management team and the Environmental
Protection Agency worked to ban the discharge of this chemical through the
Toxic Substances Control Act in 1979.45 Despite this victory, the issue is stubborn
and has not dissolved. Incineration facilities in Chicago continue to release the
chemical into the air, which eventually makes its way back to the waters of the
Great Lake.46 The concentration of the contaminant is currently decreasing, but
not as fast as expected because of sediment resuspension and the continued input
through atmospheric deposition.47 This current example demonstrates the need
for an effective management system to be adaptive. Their first actions resulted in a
big step forward, but the issue was not fully resolved. Therefore the management’s
next step, if they are to live up to the stated EBM ideals, should be to propose a
new solution that will bring us another step closer to clean, healthy ecosystems. In
39
40
41
42
43
44
45
46
47

Ibid., 36.
“What Are PCBs?”, Alliance for the Great Lakes. 2014.
Ibid.
Ibid.
Ibid.
Ibid.
Ibid.
Ibid.
Closs, Downes & Boulton, Freshwater Ecology, 167.
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order to protect the lake from pollution, the whole ecosystem (including a factory
as far away as Chicago) needs to be considered.
It seems obvious that toxic chemicals in any body of water could wreak havoc
on an ecosystem. It is less evident that the same is also true with an increase of
nutrients. As the 2012 GLWQA notes, the greatest contributor to non-point
pollution of all of the Great Lakes is agriculture runoff and seepage. This
results in eutrophication, which is an increase of nutrients such as phosphorous
and nitrogen to a body of water, often from animal waste, erosion, or fertilizer
runoff.48 It is a very common problem with lakes around the world, so there are
several case studies studying the effects of this condition. When eutrophication
occurs, there are usually a number of causes of the nutrient loads, which include
actual sources of nutrients, as well as a breakdown of natural nutrient regulatory
processes. Wetlands around a lake body are essential for reducing erosion and the
absorption of nutrients.49 When they are cleared for development, the natural
mechanism for moderating nutrient loads is broken and they pass directly from
runoff into the lake or river.50 Instead of being used for the growth of trees and
other aquatic plants, the compounds become available to primary producers,
which are often algae.51 An abundance of algae in the water creates dead zones
in a lake. The algae consume all of the carbon compounds usually utilized by
other species, restrict sunlight to other plants and animals, and increase the pH
of the water.52 When the algal blooms die in the summer, the vast amount of
microbes that break them down consume all of the dissolved oxygen in the area,
creating an anoxic environment (little to no dissolved oxygen).53 These alterations
cause the piscivorous and zooplanktivorous populations to decline, while benthic
and planktivorous numbers increase.54 55 This alters the lake food chain and leads
48 Harper et al., Developments in Hydrobiology, 99.
49 Ibid., 100.
50 Bain, Singkran and Mills, Ecosystem Assessment. This is an example of the importance of wetland
land management and similar ecosystems. In addition to decreasing the nutrient load, wetlands
provide habitats for spawning adult fish and rearing habitat for larvae.
51 Harper et al., Developments in Hydrobiology, 101.
52 Chislock, Micheal, Enrique Doster, Rachel Zitomer, and Allen Wilson. “Eutrophication: Causes,
Consequences, and Controls in Aquatic Ecosystems.” Nature Education Knowledge 4, no. 4, 2013.
53 Ibid.
54 Closs, Downes & Boulton, Freshwater Ecology, 167. Piscivorous is a term used to describe the diet
of a group of fish. They prey on other, typically smaller, fish. Zooplanktivorous fish consume small
zooplankton from the water column. Zooplankton are small animals that live in the surface of a
body of water and include rotifers, diatoms, and dinoflagellates. The benthic layer is the lowest layer
of an ocean/lake. It includes the bottom sediment and some below-surface substrate. Organisms
that live in this region are often referred to as “benthic”. Planktivorous describes the contents of
an organism’s dietary intake. A planktivorous fish consumes plankton in the water column, such as
zooplankton or phytoplankton.
55 Harper et al., Developments in Hydrobiology, 103.
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to problems for humans, such as low-quality drinking water, foul smell, and in
extreme cases, poisoning of domestic and wild animals.56 In the Great Lakes
alone, algal blooms have killed 70,000 aquatic birds in the last 10 years.57
The first solution land managers of the Great Lakes turned to after the issue
was recognized was the reduction of phosphorus and nitrogen loads in the form
of sewage disposal. A simple sewage system was put into place in the early 20th
century, yet the problem persisted.58 This case is very similar to Lake Finjasön
in Sweden and Lake Vesijärvi in southern Finland. Both went through multiple
attempts to control the algal blooms before implementing a top-down food web
management plan. In order to restore previous population proportions, Lake
Finjasön removed a significant percentage of the native planktivorous fish. This
allowed species previously stressed by predation to recover and eat the algae.59 In
addition, new regulations created a five-mile buffer zone around the feeder rivers
that could no longer be fertilized, ploughed or used for agriculture. Wetlands were
reconstructed around the lakeshore, and nutrient loads from sewage were further
reduced.60 Top-down management coupled with the continued effort to reduce
the phosphorus load eventually yielded favorable results. The ratio between
piscivorous and planktivorous fish returned to 1:1, and the algal blooms were
replaced by a variety of phytoplankton61 species.62
While one of the basic ideas of ecosystem-based management is that
there is no template that works for every ecosystem, there are many lessons to
be learned from these two case studies. While top-down management may be
trickier in Lake Ontario because of sport fishing and unusual fish populations
that will be discussed next, the other measures taken to reduce eutrophication
in Lake Finjasön are feasible. Buffer zones and wetland reconstruction are two
potential land management practices that could significantly improve the health
of the Lake Ontario and help the Great Lakes management address the identified
areas of concern.
The Great Lakes generate $15 billion in recreational activities each year.63
Much of this money comes from sport fishing. The distribution of fish has changed
significantly since the introduction of non-native species and increased pollution
loads. The Great Lakes ecosystem team identifies numerous fish, such as lake trout,
56 Ibid., 100.
57 “Invasive Mussels.” National Wildlife Federation.
58 Minns, “The Science of Ecosystem-based Management on a Global Scale,” 231.
59 Harper et al., Developments in Hydrobiology, 99.
60 Ibid.
61 Closs, Downes & Boulton, Freshwater Ecology, 166.Phytoplankton are very small plants that
float in the water column in a body of water.
62 Harper et al., Developments in Hydrobiology, 103.
63 U.S. Fish & Wildlife Services, Great Lakes Ecosystem Team, 2.
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sturgeon, whitefish Atlantic salmon, and walleye as species of concern for Lake
Ontario.64 In order to maintain a large population of fish in the lake for fisheries,
managers have resorted to heavy stocking.65 Evidence that high rates of salmon
stocking added stress to the pelagic66 food web began to appear by 1990. Both the
size of spawning salmon and the amount caught by sport fishers decreased in the
following years.67 It was thought that the population of alewife fish, the salmon’s
main source of food, was unable to support to overgrown population. Salmon
predation of this species was so high that the population was reduced to almost
exclusively pre-reproductive individuals.68
These population fluctuations cause a disturbance in the entire ecosystem.
Numerous fish stocking management strategies have been implemented in response
to these disturbances. Every year the Department of Environmental Conservation
adds a large supply of trout and salmon to Lake Ontario.69 Representatives of the
Department of Environmental Conservation acknowledge the negative impacts
of stocking nonnative fish, but maintain that their plan balances the health and
functionality of the ecosystem with the interests of the lucrative fishing industry.70
It is easy for someone like me, a person who did not grow up hunting/fishing
and supports environmentally respectful practices, to scorn the stocking efforts
of the Department of Conservation when they are aware of the ecological
impacts. However, I must remind myself that the principles of ecosystem-based
management do not call for rigid, anti-development ideologies. Instead, it calls
for a management plan that optimizes the benefits of the nonhuman ecosystem,
as well as supporting eco-friendly human industry. Best case scenario, dual
adaptability of the management plans and the sport fishing industry leads to the
implementation an agreeable solution for each party.
The management of invasive species is another environmental concern that
requires flexible management plans. The introduction of zebra mussels to the
Great Lakes is a textbook case of invasive species. (Literally textbook- I learned
about the harmful effects of the introduction in a high school biology class.) It is
thought that they were first brought from Russia to the Great Lakes in the bilge
water of commercial ships passing through the St. Lawrence Seaway.71 The first
64 Ibid.
65 Closs, Downes & Boulton, Freshwater Ecology, 164.
66 The pelagic zone refers to the open water of the lake that is neither close to the shore or the
bottom. Closs, Downes & Boulton, Freshwater Ecology, 167.
67 Closs, Downes & Boulton, Freshwater Ecology, 166.
68 Ibid.
69 Delaney, Ryan. “Fish Stocking Program Boosting Lake Ontario’s Viability.” Innovation Trial.
March 18, 2014.
70 Ibid.
71 Closs, Downes & Boulton, Freshwater Ecology, 190.
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reported sighting was in 1988, and they have since continued to spread throughout
the lakes and Mississippi River, despite many frustrating attempts to control the
population. They are highly successful because of their wide range of temperature
and dissolved oxygen level tolerance, high rates of reproduction, and the ability to
monopolize resources.72 A single zebra mussel releases 5 million eggs in a lifetime,
producing 100,000 offspring that survive to adulthood in the Laurentian Lakes
area.73 The offspring attach to any viable surface, including pipes and boats, which
costs the Great Lakes industry billions of dollars worth in damage each year.74
Zebra mussels are filter feeders, which means that they catch and consume
small organisms called plankton that drift in the water column.75 This provides
increased competition for food among native zooplanktivorous fish,76 which is
directly related to populations of sporting fish discussed in detail above.77 The
sharp population increase of these filter feeders also results in increased water
clarity. It may seem odd that increased clarity is bad in a lake ecosystem, but it
has many ramifications that are still being researched. The increased water clarity
allows more sunlight to penetrate deeper into the water, increasing the potential
spatial habitat for many species of algae.78 As discussed earlier, algal blooms
have proven to be very problematic for both the health of the ecosystem and the
services it provides to humans. The effects of invasive species form the intersection
between questions of economic value, ecosystem health, and management
practice. Therefore, the measures that combat the spread need to consider both
hard scientific evidence and big-picture goals. The response from the management
team of the Great Lakes has been focused on limiting the spread of the zebra
mussels, as there are currently no methods for species control without harming
other wildlife. This has been done through stricter ballast water regulations and
ensuring recreational boats are clean before moving between different bodies of
water.79 There is hope that through more education and knowledge about this
issue, the spread of zebra mussels will end.
Throughout the exploration of the Great Lakes and how they are managed,
a theme beyond the science of it all emerged to me. Amidst all of the problems
and seemingly uncaring societies, there are people working on these issues.
For every article describing gradual ecosystem collapse, I found a counterpart
72
73
74
75
76
77
78
79
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proposing solutions to stop it. There are so many dedicated people working on
the improvement and spread of sustainable ideas, which gives hurting ecosystems
a chance at recovery. None of the methods implemented at the Great Lakes are
radically extreme, unreasonable, or unrepeatable in other locations. With enough
people working towards similar goals, positive change in other ecosystems is
possible.
Detroit Lake, Oregon
The broader objectives of ecosystem-based management and other
environmental programs can only realized when they are implemented in new
places. One lake that is comparable to Lake Ontario in a couple different ways is
Detroit Lake in Oregon. Being a native Oregonian, it has a special significance
to me and I would love to see a similar system in place to protect its well-being.
Like Lake Ontario, Detroit Lake is a shallow reservoir created by a dam along the
North Santiam River. It is smaller than Lake Ontario, but it goes through a similar
yearly mixing process.80 Detroit Lake provides drinking water for the city of Salem
(population ≈ 170,000) and the surrounding area.81 It is currently heavily used
as a recreational lake, and is experiencing some environmental issues regarding
suspended sediment and water turbidity. These issues decrease water clarity and
have a negative impact on the populations of phytoplankton, macrophytes,82
predatory fish that rely on light for detecting prey, and drinking water quality.83
While there are fewer research opportunities on the smaller lake, the goals of
the Detroit Lake land managers could integrate findings and practices of Lake
Ontario in their own backyard.
Oregon residents pride themselves on the success of the Timbers (a Portlandbased professional soccer team), hipster coffee shops, and of course, the beautiful
scenery. Not surprisingly, 92% of Oregonians reported participating in an
outdoor activity in the past year.84 The Parks and Recreation Department directly
oversees the land management decisions of places like Detroit Lake, therefore it
is helpful to look at their stated goals to gauge their priorities. Their 2013 report
states that the goal of their department is “connecting people with natural and
cultural settings, promoting healthy lifestyles, balancing societal, economic,
80 Sullivan, Annett, Stewart Rounds, Steve Sobieszczyk, and Heather Bragg. “Modeling Hydrodynamics, Water Temperature, and Suspended Sediment in Detroit Lake, Oregon.” United States
Geological Survey, 2007, 5.
81 Bragg, Heather, and Mark Uhrich. “The North Santiam River, Oregon, Water-Quality Monitoring Work.” United States Geologic Survey, 2004.
82 A macrophyte is an aquatic plant that can be seen by the naked eye (opposed to microscopic
algae).
83 Sullivan et al., “Modeling Hydrodynamics,” 23.
84 “Ensuring Oregon’s Outdoor Legacy.” Oregon Parks and Recreation. 2013, 37.
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and environmental needs, managing national forests, and grasslands as part of
a larger landscape”.85 These goals recognize two essential parts of ecosystembased management: treating one habitat within the context of a larger ecosystem
and balancing ecosystem’s health with any economic demands placed on an
area. The department is heavily influenced by society’s demands and uses of
the space (recreation, development, drinking water, etc.), but it has adopted the
precursor steps towards becoming a more sustainable land management program
that resembles EBM. An encouraging example of park plans executed is the
recent decision to release water from the Detroit Reservoir. Summer of 2015
was extremely dry for Detroit Lake- the peak depth was 55 feet below the yearly
average.86 Despite calls from the tourism industry to retain more water for normal
lake levels, the management team stuck to the top priorities of the plan: flood
control and habitat for fish and wildlife. Though the drastically low water levels
meant that children caught fish in plastic tubs during the annual Free Fishing
Weekend, Detroit Lake management maintains they will continue to balance
the needs of the ecosystem with the needs of the community. The process of
integration and adaptability displayed in this example is the mechanism that the
principles of ecosystem-based management hope to spread.
The land management style of EBM is absolutely dependent on the ability
to combine soft and hard ecology with real-life problem-solving skills to create a
strong management system that is flexible in its execution. Learning from current
management trials and successes, the principles can spread and be continually
modified for each location. While the principles of ecosystem-based management
may call for implementation of specific policies and procedural monitoring plans,
the heart of the content is crying out for integration and cooperation. That’s a lot
easier said then done, but it is the key for the success of any kind of interdisciplinary
system. The attainment of those two lofty ideals constitutes many sacrifices, but
the reward is the hope of communities living in a happy, healthy relationship with
their surrounding environment.

85 Ibid., 7.
86 Urness, Zach. “Detroit Reservoir Break Record for Summertime Low Water.” Statesman Journal,
November 4, 2015.
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“The future of our world lies with the young people of today. It is our
responsibility to make sure they are prepared to take care of it socially,
politically, and environmentally. It is easy to feel bleak about our current
situation; the War on Terror is not only costing us lives in combat and
attacks like the ones in Paris, so fresh in our minds, but in those caught
in the political crossfire. So much hate and prejudice is expressed towards
Muslims, with no understandings of the religion’s teachings and its nonradical followers. . . . At home, minorities feel targeted and threatened by
law enforcement. We have little understanding of mental illnesses and
addiction and the problems they bring to those who suffer from them. Too
often we make jokes or spiteful comments about those struggling with
problems that aren’t understood. Because of our ignorance, our streets
are filled with homeless veterans and youth. We’ve pushed some of the
creatures we share our world with to the edge of extinction, like the right
whale.Others, we’ve already lost forever."

GLOBAL EDUCATION: HOW TO
SAVE THE WORLD
Mariah Arave

Our big, beautiful world is getting a little bit smaller with every passing day.
New technologies make it ever easier to reach our global neighbors and to access
valuable resources. World trade and communication are increasing as our forests
and oil reserves shrink. These technologies are incredible and powerful, but are we
equipped with the knowledge to use them responsibly? We damage our planet
when we are able to take more than we need in shorter periods of time, and we
damage our fellow humans when we have to deal with different cultures without
knowledge or open-mindedness about ways of life other than our own. If we are
to continue on this path, we must find a way to become more responsible with the
powers we wield. One crucial way is to ensure that future generations are better
prepared and experienced as global citizens than we were raised to be, environmentally, socially, and politically. The key to preparing them is education.
This past year, my eyes were opened to just how much power we hold over the
land we inhabit, thanks to an opportunity granted to me by my university. My
fellow students and I traveled to places touched by man in both negative and positive ways to study humankind’s legacy. In Montana, on the outskirts of Yellowstone, towering mountains cradle the serene Centennial Valley, which became a
wildlife refuge after researchers found the survivors of several species of wetland
birds driven almost to extinction by hunting. They have now recuperated and are
safe in the Valley’s lakes and marshes. In another waterfowl haven, Utah’s Great
Salt Lake, an artist has created a spiral of volcanic rocks that extends into the pink
water, aptly named the Spiral Jetty. It is a testament to what can be created using
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only what we are have been given, and how humans’ interaction with the land can
leave more than scars. But our lessons took us much farther from home than a few
hours’ drive: to the bottom of the world, in fact. Puerto Piramides is a small, coastal town in the Patagonia region of Argentina. The town’s economy is supported
almost entirely by the whale watching industry, made possible by the migration of
the southern right whale along the coast during the specie’s birthing season. The
right whale’s docile and curious personality make it an excellent subject for a
whale watching tour. Unfortunately, the same traits proved to be the downfall of
nearly the entire species.
The right whale gained its name from the whaling industry, because it was the
‘right’ whale to hunt. The animals were easy to approach and spear, and the bodies yielded mass amounts of blubber, which not only made them highly profitable,
but meant that the carcasses floated, so they could easily be towed, even by small
vessels. Whalers exploited this ruthlessly: while the Southern Right Whale has
recovered impressively, the Northern Atlantic Right Whale’s numbers have only
recovered to around 450 animals.1 Humans nearly wiped out these beautiful creatures, but the whale-watching activities that go on in Patagonia show that we can
interact with them with far less impact.
Environmental issues aren’t the only problems we face: sadly, we don’t always
treat our human brothers and sisters much better than we have treated the other
species we share the earth with. Fighting terrorism puts us up against an enemy
that we can’t always clearly define, pushing us towards what some consider World
War III.2 We let fear push us into prejudice and hate. The United States trades
with nations around the world, without understanding the cultures or histories of
the people. This summer I also became the wife of an Army nurse. Every day I go
home with my loving husband, but I remember we’re at war, and what that means
for my small family. I also know that my family won’t be small forever. I don’t want
my children to grow up in a world full of ignorance and hate, where people have
little knowledge of and sometimes even less sympathy for those around them.
The future of our world lies with the young people of today. It is our responsibility to make sure they are prepared to take care of it socially, politically, and
environmentally. It is easy to feel bleak about our current situation; the War on
Terror is not only costing us lives in combat and attacks like the ones in Paris, so
fresh in our minds, but in those caught in the political crossfire. So much hate and
1 “North Atlantic Right Whales (Eubalaena glacialis),” National Oceanic and Atmospheric Administration, last
modified February 20, 2015.
2 Kempshall, Chris. “What Makes a ‘World’ War?” World War I Centenary, last modified October
2012. Kempshall discusses the definition of a world war regarding how many countries have troops
involved and how many theaters exist. Web. 27 Oct. 2015.
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prejudice is expressed towards Muslims, with no understandings of the religion’s
teachings and its non-radical followers. We’ve seen hate crimes targeting Muslims
and Middle Easterners, and now the situation is costing refugees from war-torn
countries access to safety when they encounter the same religious persecution they
are trying to flee at the borders of countries where they expect safety. At home,
minorities feel targeted and threatened by law enforcement. We have little understanding of mental illnesses and addiction and the problems they bring to those
who suffer from them. Too often we make jokes or spiteful comments about those
struggling with problems that aren’t understood. Because of our ignorance, our
streets are filled with homeless veterans and youth. We’ve pushed some of the
creatures we share our world with to the edge of extinction, like the right whale.
Others, we’ve already lost forever.
We must improve our global prognosis both environmentally and socially, and
the solution lies in part in early education. I suggest employing a more global curriculum in our school systems, starting at the elementary level. The key is to encourage a global perspective from a young age. If employed correctly, we could
see changes in approach within our lifetimes. With the introduction of whaling
regulations only a few decades ago, right whale populations have already begun to
recover. Generation Y has also seen the most tolerance for LGBT individuals,
being brought up seeing this community struggle for fair treatment and recognition. It’s remarkable how society and culture can evolve when children are exposed to new practices and mindsets. For example, in colonial Kenya, when the
Mukogodo and Maasai tribes were placed on reserves in proximity to each other,
it took only fifteen years for the two to almost completely mesh. The Mukogodo
people went from speaking Mukogodo to Yaaku, from being beekeepers to pastoralists, and from living in rock shelters against cliffs to building huts from mud and
clay. This was because, as Mukogodo women married Maasai men (which happened at high rates due to several social factors such as bridewealth inflation), the
children were raised as Maasai.3 Imagine how things could shift if our children
were raised to be aware of the environment, of other cultures, and of political issues from the beginning.
For these reasons, it only makes sense to expose children to these ideas and
this way of thinking starting at a young age. Elementary school is a good option,
since it allows us to reach young children even if they are not having global discussions at home. It is also a better option than waiting to introduce them until middle or high school. At this point in the American school system, parents are in
charge of their children’s schedules, within the guidelines of the credits required
3 Cronk, Lee. From Mukogodo to Maasai: Ethnicity and Cultural Change in Kenya, Westview Press, 2004.
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to fulfill in order for children to graduate. If parents don’t choose to enroll children
in these courses, the information is less likely to reach them, especially since course
choices are not always influenced by a child’s desire to learn. It is also more difficult to develop collaboration between instructors in these settings, since they are
focused on their own curriculum, and courses tend to become more specific and
in-depth, so they tie in with each other less. Yet another problem is the fact that
individual classes at this level compete for allocations of funds, and core curriculum takes precedence over electives. Ideally global courses would be added to
these secondary schools’ curricula, but this would be more effective if children
have background knowledge and exposure in the subjects from their primary education. If global topics (such as world trade, environment interactions, world
conflict, world cultures and religion, etc.) aren’t included in middle and high
school, then students can still apply a global perspective to their other studies.
They will still enter college better informed, and perhaps with a better idea of
what type of studies they would like to pursue.
There are as many advantages to introducing global topics to elementary
students as there as disadvantages for waiting. One of the biggest reasons is that
elementary-aged children are on a developmental course, both mentally and socially, that caters to the introduction of this type of information, as well as the
development of a sense of global citizenship and responsibility. The Development of
Children Ages 6 to 14 by Jacquelinne Eccles outlines the way children learn and grow
during what she labels middle childhood and early adulthood, and how their sense
of identity and role in society is shaped. The majority of organized education for
children in this age range is at the elementary school level, which means that elementary school is the prime area for introduction of this curriculum if we want to
truly make an impact on children’s sense of global awareness.
Eccles cites Eric Erikson’s Stages of Development, but then goes farther by
breaking the ages down into smaller intervals. According to Erikson, by age six
children have developed in three areas. The first stage is “trust vs. mistrust,” or the
idea that babies can identify who they can trust to care for them, starting from
birth and completely developed by age 1. At ages 1-3 they develop the idea that
they are either able to accomplish certain tasks or to doubt their abilities, as well
as to feel shame for their short-comings. This stage is called “autonomy vs. shame
and doubt.” Since these developments begin from birth, at this point most growth
and learning has occurred at home.4
The next stage is ‘initiative vs. guilt’. This is when children begin to take interest in “adult-like activities”, and may overstep their boundaries and experience
4 Eccles, Jacquelynne S. “The Development of Children Ages 6 to 14,” The Future of Children, Volume 9, Princeton University Press, 1999, 33.
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their consequences, and it occurs from ages 3-6, coinciding with the time when a
child will normally enter kindergarten at age five.5 From ages 7-11, children go
through the stage called ‘industry vs. inferiority’. This is a crucial period for a
child’s self-confidence, for it is during this period that children learn to either be
“competent and productive or feel inferior”.6 Considering Erikson’s developmental stages, there are clear advantages to introducing a global curriculum during
elementary school. Children are now beginning to identify what skills they have,
what tasks they are good at or are interested in; they are beginning to understand
their power in the world.
Some may argue that a global curriculum would be too complicated for elementary-aged children to grasp, and that it may be better to wait until middle or
high school to introduce these complicated subjects, where they can be taught
more in-depth. Of course, if we asked six year olds to discuss the Global War on
Terror or the rate of oceanic ecosystem decline or global trade statistics, they may
be in over their heads. But there is no reason that we can’t simplify the concepts
and introduce them to six year olds; by the time those same children reach eight,
they can begin interpreting those issues, and by ten they’ll be able to start the discussions themselves.
Considering the developments occurring during children at this time, it can
also be seen how asking too much of students during this period could be detrimental, since it is during this time that self-confidence and self-worth are being
built. If the curriculum is impossible for students to comprehend and absorb, the
system would only be harming them. However, it may be more damaging to wait
until adolescence, which is often the most difficult period for many children. It is
where truly negative self-image develops, and issues like depression and anxiety
begin to become problems.7 Imagine introducing a detailed global curriculum to
middle-schoolers who have no background in the area, expecting them to learn,
absorb, and perform better in the courses simply because of their age. This could
create unrealistic expectations from students, and the obstacles may affect grades.
Struggling in these courses could create larger negative effects on the mental
health of adolescents than that of children because of compounding stressors and
differences in resiliency.8
5 Ibid.
6 Ibid.
7 Ibid., 37.
8 Schiff, Sheldon K. “Life Stress and Mental Health,” Social Service Review, Vol. 38, No. 2, University
of Chicago Press, 1964, 238. The Midtown Manhattan Study showed that compounding stresses
harm mental health more than a singular stressor (with some exceptions in the case of severe traumas). Since adolescence is already a period of heavy stress, these children are more prone to mental
health issues than elementary-aged children.
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The goal of this curriculum is not necessarily for children to come away with
hard facts about global issues. It’s more about encouraging a global perspective
and open-mindedness, to prepare students to think about these issues as their education progresses. In a study discussed in Charles Evans’ Teaching a Global Perspective in Elementary Classrooms,9 children who participated in a globally focused social-studies program instead of a traditional setting not only handled the content
well, but researchers also noticed changes in their behaviors and perspectives. For
example, children in the globally focused program tended to use more “we” than
“I” statements, had a greater sense of cooperation with peers, and were less likely
to perceive differences between themselves and people from different countries.10
This is encouraging, since it shows that children gain more benefits than simple
information from curriculum changes.
Evans also discusses a study where researchers studied the receptiveness of
global information in children ages 6 to 14.11 They found that children younger
than ten are more open to learning about people from different places, and that
when they compare themselves to children from different countries, they are most
likely to only point out visual and superficial differences. In contrast, by age 14
children are more likely to cite religious and political differences, and be more
closed-minded when discussing other countries’ people and customs. These findings suggest that it is not only reasonable to introduce global focus at this age, but
that it may even be a crucial period for children to be exposed.
One problem with adding to the curriculum is making new material fit: elementary children are on a schedule to make sure they learn the skills that will
prepare them for middle and high school. Their reading abilities must be up to
standards, along with writing and mathematics. They are also developing skills like
critical thinking and problem solving, and developing socially through exposure to
new people. Would adding global topics make the school day too crowded? Perhaps if it was added as a completely new and separate subject. But I propose a
different approach.
I believe that a global curriculum, when properly introduced and structured,
could actually be integrated into other areas of elementary education. At the elementary level, students are learning basic skills: reading, writing, critical thinking
and problem solving, etc., but they are not necessarily learning them together.
Globally focused lessons would provide an excellent opportunity to create cooper9 Evans, Charles S. “Teaching a Global Perspective in Elementary Classrooms,” The Elementary School
Journal, Volume 87, Number 5, The University of Chicago, 1987, 545-554. Evans does not specifically define “global perspective,” but discusses it in terms of being introduced to and being able to
comprehend, consider, and discuss global circumstances and events.
10 Ibid., 549.
11 Ibid., 548.
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ation between subjects: a social studies lesson can easily be paired with a reading
assignment, simply by choosing a book that covers the same topic. Simplified examples of global issues can be used to encourage problem-solving strategies and
cooperation between peers, especially in the higher grade levels.
This approach could possibly improve retention in all areas; with less division
between subjects, children have fewer threads of information to try to follow, while
still being able to develop the skills and thought-processes that are critical during
this period. There is still the issue of whether or not young children will retain
global information. At the elementary age, children are typically exposed to only
local roles experienced within their family, and from teachers, peers, and in extracurricular groups such as sports or religious activities. They are still working to
understand social roles. They’ve been exposed to politics and social and environmental issues mainly through discussion in the home. One argument insists that
social systems are complex and global topics may simply be too big for them.
Research from Antonio Damasio and Mary Immordino-Yang suggests otherwise. In their piece We Feel, Therefore we Learn: the Relevance of Affective and Social
Neuroscience to Education, they discuss how emotions affect our learning and retention processes. According to the study, there is a tie between the way our frontal
lobe deals with social and emotional functioning and our logical recall and application. In other words, we may be armed with all the knowledge we need, but
without emotional ties, it could be absolutely useless to us when we try to apply it.
It seems that our frontal lobe provides a sort of “emotion rudder” to guide us to
our stored knowledge to apply to the situation at hand.12
This is good news, since global topics tend to carry emotions with them, especially to elementary students. Things like world hunger, deforestation, war, and
endangered or extinct species strike a chord with our senses of empathy and sympathy. This means that children would be able to retain information presented in
a global curriculum, and that they would be able to use, if not fully recall, the information years later. This is especially applicable when considering, as I mentioned earlier, that it is not global facts but a global perspective that would do the
most good. If children learn early to consider themselves as a global actor, as part
of a whole, their frontal lobes’ emotional processes will reflect it. Since it is paramount that children be able to apply what they learn, this makes an emotional
approach an excellent tactic.
An integrated approach also solves yet another problem that would arise if
12 Antonio Damasio and Mary Helen Immordino-Yang, “We Feel, Therefore we Learn: the
Relevance of Affective and Social Neuroscience to Education,” International Mind, Brain and Education
Society, Volume 1, Number 1, 3-10, Blackwell Publishing, 2007, 8.
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global topics were introduced as a new subject, or held off until middle or high
school: it would not require the hiring of completely new teachers. This is an advantage where budgets are concerned, but it does mean that employed instructors
would need to be familiarized with the new curriculum. It also means teachers
need to be willing to teach a global curriculum. This could be a problem if teachers don’t agree with the topics being taught, as is sometimes the case. This could
also be an obstacle that arises with parents. These types of conflicts have influenced curriculum changes before in subjects like sexual education and evolution.
There are still those who deny the existence of global warming, or underestimate
the importance of endangered species and habitats to world ecosystems. All the
more reason for children to be exposed to issues like these outside of the home: if
they are only being taught that these are “non-issues” and that we do not need to
discuss them or make changes, they will be less prepared and possibly less
open-minded when they come to a point in their education or career where they
are given an opportunity to contribute to change.
In 2003, Andre Chi-chung Ko and John Chi-kin Lee looked into teachers’
perspectives on teaching environmental issues in Hong Kong.13 The teachers were
not given a curriculum to follow; rather, they were simply asked to try to include
environmental issues in lessons, and then surveys were administered concerning
their teaching methods, goals, and opinions. Most of the teachers had a positive
outlook on including these new topics, but not all had success in implementing the
coursework. Many respondents said that they trusted their knowledge of the issues, but not their ability to teach about them. This created an obstacle for some:
they felt constrained, and did little to expand on the teaching from the textbook,
although they wished they could have done more. For others, it pushed them to
expand their teaching methods and include more field trips and hands-on activities. One thing almost every respondent agreed upon was the importance of encouraging a positive attitude toward the environment in students, even if that
meant there wasn’t room for some lessons. What really matters is that children
develop a sense of responsibility as a citizen.14
In this case, teachers did not have guidance from the school board on how to
include the environmental topics. This was part of the goal of the research, to see
how they chose to implement the new material. If global curriculum was officially
introduced to elementary schools, there would be guidelines and course outlines,
13 Chi-chung Ko, Andre and John Chi-kin Lee, “Teachers’ Perceptions of Teaching Environmental
Issues within the Science Curriculum: A Hong Kong Perspective,” Journal of Science Education and
Technology, Vol. 12, No. 3, Plenum Publishing, September 2003, 187-203.
14 Ibid., 192.
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along with workshops for teachers to attend. If instructors are still not confident
teaching global topics, there are myriad resources to assist in lesson planning, activities, and projects to help. One such resource is the NEA Foundation, a public
charity group which supports public education initiatives. The Foundation has a
Global Learning Fellowship to encourage teachers to incorporate a global perspective in their lessons. Instructors can post lessons, crafts, and other material to
a page titled ‘Reflections’ to help others. A group of Global Learning Fellows are
selected by the Foundation, and given training to design lessons and to travel and
present global topics in schools not just in the United States, but around the world.
The 2016 group will travel to Lima, Peru, and many of the members are elementary school teachers.15
There is, of course, another option to teach children about global problems:
out-of-school programs. These are excellent places for students to expand their
minds; they provide a low-pressure learning environment while continuing to
build social skills and expose them to more roles that both adults and children play
in society. The design of extracurricular programs makes them a logical place to
show children what it means to be a global citizen. One advantage is that these
programs are usually not age segregated, at least not to the degree that a classroom would be. This is good for developing the developing child’s sense of
self-confidence, as it helps them to recognize that skills and success are related to
age and experience, not just inherent talent.16 Program settings also offer a more
flexible learning environment, since there is no required amount of material to be
covered for a test at the end of the year. This means more possibility for hands-on
activities and field trips. It also means that instructors can go in to more detail on
certain topics or that lesson plans can be made more specific.
This allowance for more in-depth instruction is not necessarily an advantage,
considering the ages of the children most after school programs cater to; the information may be lost on them, especially in a setting where they know they don’t
need to retain the lessons and where there is not homework to help reinforce topics.17 Access to extracurricular programs also tends to be affected by socioeconomic factors, so children don’t have equal opportunities to attend. There are many
other disadvantages to limiting global topics to extracurricular settings. There is
no guarantee for high or regular attendance at these programs, so the material
reaches a smaller audience. The leaders of such programs also are not always required to have training or experience in any teaching, let alone specific topics;
lessons would be no good if the information is limited, biased, or simply incorrect.
15 “Global Learning Fellowship,” The NEA Foundation. Web. 2 Oct. 2015.
16 Eccles, The Future of Children, Volume 9, 35.
17 Ibid.
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A structured curriculum, designed for feedback and quantifiable results so that
necessary changes can be recognized, is a much better setting for the introduction
of global topics.
We all dream of taking our children to the places that inspire awe in us one
day, places like Centennial Valley, the Spiral Jetty, and Patagonia. We want to show
them how perfect our world can be, even with our influence. Life can’t be spent in
a cubicle; it’s meant to be enjoyed to its fullest extent. It’s troubling to know that
our influence may change these places for the worst, taking away that opportunity,
taking away our children’s chance to know the same world. I’m not the only one
worried that the hate and violence and intolerance that plague every nation will
mean that our children will only know these things, instead of the wonders of
human kindness. After researching and writing this paper, it is clear that many
people see that these problems prey on small minds, and that if we are afraid for
our children and our future we must arm them with knowledge. They must not
only see themselves as social players in their hometowns and citizens of their home
country, but as global actors and global citizens. Only then will the importance of
these ideas take root, and the changes we need to see begin to take place.
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WESTON
"In assuming the current state of problematic self-interested affairs is
'human nature' we ascribe our agency to distant naturalized truths. As
Engels outlines, Darwin was primed to see 'rational self interest' in
his expeditions from already dominant British bourgeoisie values, which
was then used to re-justify class hierarchy and domination in the form
of 'social Darwinism.' The point? We are made by and make choices
negotiating the 'webs of domination' within which we live, including
how to view them. This is where the 'Legacy' component of the 'Ecology
& Legacy' prompt comes in: we rearticulate the knowledge we encounter,
and in doing so have a choice in how we represent it."

THE ECOLOGY OF EMPOWERMENT
A Particular Politics for the Astounding
(Anxiety-Inducing) Anthropocene
Weston Grayson Wolff Wood

Introduction: Impersonal or Interpersonal
On Wednesday, November 11th, 2015, the Met Office Hadley Centre for
Climate Science and Service released a report declaring the planet has arrived
at one degree Celsius hotter than pre-industrial averages, meaning Earth resides
merely one degree away from the two degree threshold demarcating super storms
normalized and Marshall Island calamity.1 But you likely already knew this. A few
days prior, a Salt Lake City high school newspaper released a student study on a
local park pond’s tremendous toxicity. You were unlikely familiar with this, yet you
probably don’t find it surprising.
More than one dear friend of mine holds one personal axiom to be true:
an interest in environment, ecology, is inherently — yes, let’s openly admit it
— depressing. With every problem statement, buzzy media feed, complacent
investment, and regulatory mediocrity, comes an exhausting sense of hopelessness
that encourages cold abstraction and apathy. As feedback loops burn the indigenous
forests and old growth cultures of Gaia’s Earth, an abundance of human thinkers
have, regardless, been hard at work theorizing both what sets this flame in motion,
and what might stamp out further sparks before they hit the dirt. My personal
interest in power came from a not-so-subtle suspicion it runs through the roots of
a greener yet somehow more greenhouse-gas-filled sky falling around me. But if
anything, we’re likely to see power in action towards ecological precipice, feeling
1 Lewis, Renee. “World is 1 degree C hotter — halfway to threshold, researchers say,” Al Jazeera
America. Web. 9 Nov. 2015.
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powerlessness in our bones, as crisis seems rigid as naturalized social stone. So
many have dubbed this the era of the Anthropocene — humans as geological
actors — yet for so many our individual acting upon the planet’s geology seems
problematic at worst and irrelevant at best. Overwhelmed, our personal lives feel
distant to an impersonal calamity seeming entirely out of our control. However,
I will argue the very same power lies in our relations — to our environments, each
other, and ourselves. Therefore, the task of this piece is to interpersonally empower
us in the face of daunting dominion, to address ecocide as ecological selves.
Personal Power & an Ecological Ontology
There exists an amalgamation of academic experience, philosophical prose,
dealing with our shared dilemma which can no doubt all be readily consumed by
linguistically learned ecological selves of the human sort. However, what does it
mean to truly shift oneself to active production of political realities in response to
it? These ponderings have been produced by generations of cognitive creatures
for generations of cognitive creatures, yet St. Reagan rolled back the regulation
held most dear, meant to hold back the menacing culture of consumption that
they only reinforced in the first place. That is, resistive, revolutionary, reactionary
voices in response to a seemingly overwhelming abundance of crisis can be traced
to form a chorus spanning since the dawn of the industrial idolatry itself — yet,
the idolatry remains as idealized as all ever.
The bittersweet Lakota battle cries of Wounded Knee, Engel’s diatribes in
Dialectics of Nature, Joe Hill’s “Casey Jones — The Union Scab,” the not-so-silent
uprising accompanying Silent Spring, and Occupy Wall Street’s futile means all
have drawn blood and lost blood from a different locus of the dizzying array of
domination that has always shifted yet remained ever accompanying our not-sobrave march into a not-quite-new enough world. The conquest of “nature” has
accompanied the conquest of our souls, the Indian Wars cleared a path for the
railroads and Capital cared not for the sap of our pores or the sweat of coniferous
lodgepoles. Today, the leaden fires of an apparently-not-yet-heavy-enough
industry fill lungs in Salt Lake City and Beijing alike, while tear gas “Made in USA”
suppresses Egyptian dissent.2 We as a species are one of many species that face an
enormous array of oppression at the hands of our very own kind. Which almost
begs the question: How dare I refer to a “we,” an “us” when the vast differences of
experiences of violence recognizes so many personalities, positionalities, and the
privilege I reside in has come at the expense of many of my “very own kind.” My
exploration of the ecological comes from an innate desperation — I have watched
2 Borrell, Brendan. “The Truth Behind Tear Gas: Most of It Is Made in America,” takepart. Web. 11
Sept. 2015.
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this hellscape continue to unfold my entire life, my (that which is diagnosed as)
anxiety and depression erstwhile fueled by the knowledge that the relative comfort
from which I gaze just fans the flames that burn micro (such as the human body)
and macro (such as the Greater Yellowstone) ecosystems alike.
Akin to how my fantastic Environmental Communication professor, Julia
Corbett, characterized her class, this paper is unabashedly radical (in case you
couldn’t already tell). That is, its focus is root causes. Ecology most traditionally
defined is “the study of an organism in relationship to its environment.”
Recognizing ourselves as ecological is an acknowledgement that not only that we
are “natural” — a rejection of the nature-culture divide — but also that we are
embedded in dynamic webs of relationships in our varying struggles to survive. A
common suburban-household adage was “the only constant is change,” yet so
many western humans I’ve encountered use “nature” to justify why things (should)
remain the same. Alas, given the continually squandered status quo it’s clear an
abundance of root cause interrogation is not enough. The problem — many of
us have recognized our innate ecology, yet in systemic practice we have put it not.
Why? Power, I argue. It’s “everywhere,” says Foucault,3 and we very much
encounter it each and every day in our day-to-day lives. Produce aisles play a
role in producing our knowledge of what produce is consumable (by rendering
what food is visible), often the result of distant corporate boardroom decisions.
Forbes’ “The College Majors That Are Worth It” assigns future salary as the
only teleological value dictating what college knowledge we decide to intake,4
and a combination of debt & salary sediment whatever material life choices we
make into place. Meanwhile, the discourse we partake in surrounding the 2016
presidential race constructs voters to be won over by the elites as pawns,5 and city
codes 6accompanying teachings from birth make sure we continue overwatering
our superficial lawns. All the while the disciplinary surveillance of the National
Security Agency and our bosses alike remains ever present in the back of our
minds. So much of the socio-ecological ills we see seem to be almost absurdly
beyond our reach, part of a perceived monolith of power that it’s far more
“realistic” to work within rather than to resist.
However, it’s the nature of that “working within” where the In summarizing
3 Foucault, Michel. The History of Sexuality. New York: Random House, 1978, 92.
4 “15 Most Valuable College Majors,” Forbes. Web. 9 Nov. 2015.
5 A premise of Dr. Sharon Jarvis’s address “What does voting mean?” at the University of Utah on
Oct. 22, 2015.
6 In the face of historic drought, failing to water lawns is actually illegal in some California communities. Similar stories echo throughout the American west, including my home, Salt Lake City.
Khokha, Sasha. “When City Codes Clash With State Water Rules, Confusion Reigns,” KQED. Web.
9 Nov. 2015.
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the array of thought I’ve previously mentioned, it can be made quite abundantly
clear: this power isn’t monolithic, abstractly “out there” to bow to. We, (THESIS
ALERT) as organisms in relation to our array of natural surroundings, are always
already interacting in dynamic networks of power. This means we play an always
active, always-participatory role in making and remaking that which builds and
binds us. The self-identifying “realists” like to characterize their pessimism as
“real,” when in reality it’s a disgruntled submission to the current state of our
relationships to ourselves, each other, and the rest of the natural world. “Optimists,”
your refusal to be swayed by a glass half empty is admiral and essential, but it’s
time for the conversation to shift to our abilities to reshape glass itself. We’re already
shaping it, whether we “mean to” or not.
In assuming the current state of problematic self-interested affairs is “human
nature” we ascribe our agency to distant naturalized truths. As Engels outlines,
Darwin was primed to see “rational self interest” in his expeditions from already
dominant British bourgeoisie values, which was then used to re-justify class
hierarchy and domination in the form of “social Darwinism.”7 The point? We are
made by and make choices negotiating the “webs of domination” within which
we live, including how to view them. This is where the “Legacy” component of
the “Ecology & Legacy” prompt comes in: we rearticulate the knowledge we
encounter, and in doing so have a choice in how we represent it. How it continues
to ripple through vibrant networks of social thinking is not close to being entirely
under any one person’s control, no (thank god), but it is regardless up to us. As
E. Kezia Picard provides insight in his doctoral thesis, A Radical Relational Agency:
Foucault, Complexity Theory and Environmental Resistances, this process is not “linear”
progressing in one clear direction, but based on interactions, contingencies not
completely under anyone’s control but played to the intermeddling tunes of
everyone’s rhymes.8 We can build whatever we want — it just must be conveyed
as so in time.
Therefore, let’s backtrack. I didn’t get to the particular location of writing
this paper on this topic as the “one” possible linear resolution of being raised
in a liberal white household that cared about the environment (although that
has undoubtedly played an enormous role). Like Picard, I am also the result of
dynamic, interacting contingent forces that have produced me as a particular
subject in a particular place in time.

7 Parsons, Howard L. “Marx and Engels on Ecology.” In Ecology: Key Concepts in Critical Theory, 2nd
ed. Atlantic Highlands, N.J.: Humanities Press, 2008, 48.
8 Picard, E. Kezia. “A Radical Relational Agency: Foucault, Complexity Theory and Environmental
Resistances.” (Doctoral Thesis, University of Nottingham, 2010), 10-12.
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A Context of (Self) Crisis
Lets take a trip to the metaphorical, but indeed quite literal, grocery store.
It’s 10:52 PM; I have spent the past three hours at the intersection of frantically
reorganizing my mental planning of the past three hours, and a cold sweat. Getting
out of bed was actually easier this day than most at that time in my life. It was the
fourth “summer break” of my undergrad, and at the age of 21 I had found myself
at yet another personal precipice. The urgency was in the lack of urgency, a sense
of lost direction setting off feedback loops of my lack of personal direction. In
other words: lacking the hard deadlines that maintain my cushy livelihood I was
hard pressed to find motivation to keep moving, and getting further anxious about
said lack of motivation to keep moving.
You see, after careening through college majors I had finally settled on a
course of study that was invigorating, enjoyable, and I thought (hoped) resonated
with my desire to reshape our worlds in order to better those around me. The
latter really is the key, because amid a frothy seascape of struggling to feel the
emotion around me it continued to be terribly difficult to tie my work to any
form of shared meaning. To use Arnold Mindell’s terminology, the “innerwork”9
I have conducted before and after these blasé events has revealed that I had
remained incredibly overwhelmed by the abundance of suffering and pain shared
by so many fellow beings. Despite whether this information made it to me via
scrupulous experience or view screen, due to a variety of contingent circumstance
throughout my upbringing I had developed a coping mechanism that emotionally
deadened me the more I was able to see. I’ve been fairly empathetic since birth.
In elementary school I tried to intervene however I could when the neighborhood
boys would stomp and my father would poison the many ant colonies underfoot,
as I saw their day-to-day tasks rather parallel to the arithmetic I practiced at home.
However, as I grew older I continued to become overwhelmed by every emotional
encounter. I still do not know the entirety of the interacting factors that have built
my depression — it seems unlikely that I ever can. It has always been bound with
my anxiety, an actor that has so often taken the stage by standing in my way to
meaningfully relate.
Overwhelming interactions have often come hand in hand with a primal
terror, adrenal glands preventing me from speaking my truth about all that I
perceive. Whether it was a high school lover or stunning Alaskan surroundings,
the more at stake at any given moment results in more fear-based “reasoning.”
Which lends me to dodge what’s so meaningfully scary and repress what could
have been felt in an addition to my being. For those of you quantitatively minded,
9 Mindell, Arnold. “The Open Forum as Outer and Innerwork,” in The Deep Democracy of Open
Forums. Charlottesville, VA: Hampton Roads Publishing Company, 2002, 32-3.
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we can summarize this into a simplified (reductionist) linear logical equation:
Evocative stimuli = Anxiety, Anxiety = avoidance + repression,
Avoidance + repression = depression, depression = anxiety
about depression, and so on and so forth.
This, in turn, has led to an escapism that sought what our culture has deemed
the natural sublime, and I am known to seek out alternative spaces in a search for
a peace of mind. Which, upon regaining more mindfulness, I found myself once
again engaged in the thrilling task of buying groceries.
This day, at the literal-metaphorical grocery store, my depression was no
longer the dominant case. I had bolted from bed, re-realizing my potential to
awake from the current funk and bring a meaningful order to my lackadaisical
detached days. Alas, once again, the devil hit the details. There was so much I
wanted to accomplish, do, and see, in regard to how I could relate to what was
immediately around me. I had absolutely no idea how to go about it. “Ok, that’s
fine,” I thought, “I just have to sit down and sketch out a list of priorities.” Which
was a Pandora’s box for more anxious questioning, and before I knew it almost
the entire day had been lost to a petty but pernicious self-petitioning. I stood at
another crossroads: I had a window of opportunity to act on at least one life
necessity, or lay right back down in bed and “try again” the following am. Seeing
clearly enough through my fog to know the latter was absolute bullshit, I made
the decision to stick to the practical and head to the grocery store. Refusing to
be swayed, I remained open to whatever feelings I could find in the mundane
place. Boom! The soundtrack to the cherished childhood film The Neverending Story
played and I was hit with a wave of nostalgia. Boom! I saw “Made in Mexico”
affixed to the bananas-in-cart and realized that once again my food was likely
diversity-destroying monoculture dripping in the low-wage, free-trade blood of
the global poor. Exhausted, I have regardless carried the teachings of my therapist
and experience to throw myself into the feeling-inducing situations that have for
so long shook what could be considered my soul.
You might be wondering what this has to do with power and ecology. The
above is a narrative of my very own lived ecology and the power I have perceived.
I have developed certain (that I have so often seen as problematic) ways of relating
to my biotic and abiotic surroundings, as a result of and in conversation with
contingent factors as I’ve grown as a being. My education seemed futile in making
a difference for both others and myself in the face of global hegemonies, and I saw
the structures governing what food I could eat put entirely out of my reach. You
may be wondering how this privileged white-boy sob story is in any way relevant
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when indeed people of color across the globe face incredible injustice living their
own ecologies. This is entirely the point. Locating ourselves within the networks of
power that build and bind is a political choice. Recognizing where we reside enables
taking an active stance towards alternatives to the current comfortable web of
domination, which is a choice I have tried to make with my life.
Anxiety and Depression run through the veins of my family in a variety
of forms. Yet, the variety of forms of mental health issues that permeate our
society suggest that a linear conceptualization of hereditary alone can no longer
be sufficient to explain their subtle tenacity. I have a sneaking suspicion that
my experience parallels that of a privileged many, as so many of my peers have
indicated a similar despair in the face of a world that they reside in with a seemingly
limited ability to speak. In The Spell of the Sensuous, David Abram points out that
“destructive influences within the human community are commonly traceable to
a disequilibrium between that community and the larger field of forces in which
it is embedded,” and that Western civilization is indeed in a state of tremendous
ecological disequilibrium.10 The mental “disorders” that I have been diagnosed
with are both a result of and greatly effect how my human community relates to
the rest of the natural world.
The epitome of this piece is the special, lived ecology of both you and me. The
array of systems theory arranges a means for understanding our lives ecologically
— in relationship to surrounding human and nonhuman nature. Fritjof Capra
articulates: systems theory provides a complete paradigm shift in western culture
generally and the sciences specifically to an “ecological worldview.”11 One
that “recognizes the fundamental interdependence of all phenomena and the
embeddedness of individuals and societies in the cyclical processes of nature.”12
This shift is one from “part to whole…structure to process…objective to
‘epistemic’ science…‘building’ to ‘network’ as a metaphor of knowledge…truth to
approximate descriptions.”13 We are one of many “self organizing [living] systems”
within many “self-organizing systems,” and our knowledge of the nonhuman world
is not a totality.14 Cognition of many forms is inherent to all life — not just humans
— which necessitates a new ethic towards it.15 Sociopolitical Ecology as outlined
by Frederick Bates builds upon and differentiates from Living Systems Theory in
an explicit application to the human realm, where self-referential social systems
10 Abram, David. The Spell of the Sensuous, New York: Vintage Books, 1997, 7-9.
11 Capra, Fritjof. “Systems Theory and the New Paradigm.” In Ecology: Key Concepts in Critical Theory,. 2nd ed. Atlantic Highlands, N.J.: Humanities Press, 2008, 366.
12 Ibid., 366.
13 Ibid., 366-9.
14 Ibid., 369-70
15 Ibid., 371-2
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that regulate their input, output, and internal order exist in “ecological fields” of
disorder.16 These aren’t absolute structures, but abstractions on perceptual scale.17
Both perspectives ground collective human life, organization, and power from
an ecological perspective. However they do little to expand upon the personal
implications, our ecological intimacy.
On the contrary, The Interactive View of Communication bridges power
with its personal exercising, viewing social groups as networks and arguing that
power relations perpetually frame communication within them.18 Communication
(more than verbal, interactions as a whole) dominates, submits, perpetuates, and/
or reframes and shifts these relations.19 Our communication is our networks of
relationships, relationships bound in power, power embedded within our lived
ecology. Ecological Systems Theory experiences growth from the perspective of
psychology, seeking to recognize how an individual human’s environment shaped
their cognitive evolution. An original Bronfenbrenner composition, as individuals
develop within “nests” of relations that expand outward, and point to proximal
and distant power structures.20 The Neals see the theory more adequately
articulated as “networks” as these nests aren’t static but dynamic over time,
varying per person wildly.21 Their language of nests and networks I find resonantly
interesting — networks as the interconnected webs of relationships within which
we’re formed, and nests as a particular set of relations for a particular person. It’s
clear that I developed these attributes as a result of my particular location within
the sociopolitical structures I have lived in over time. This particular mode of
being I have deemed unhealthy is directly ecological, directly political. Through
my interactive existence these factors have drawn me to explore my own capacities
of how to shift these structures in kind.
A Relational Politics
In order to understand our personal capacities it’s imperative we further our
understanding of the “web of domination” within which we reside. It’s time to
return to the first component of the central argument of this piece: we are always
already interacting in dynamic networks of power. Therefore, it follows that
politics is not simply proceedings of liberal western state bodies, but surrounding
16 Bates, Frederick L. “Sociopolitical Ecology.” In Sociopolitical Ecology: Human Systems and Ecological
Fields. New York: Plenum Press, 1997, 227-40.
17 Ibid.
18 Griffin, Emory A., Andrew Ledbetter, and Glenn Sparks. “The Interactional View of Communication.” In A First Look at Communication Theory. 9th ed. Boston: McGraw-Hill, 2015, 164-74.
19 Ibid.
20 Neal, Jennifer Watling, and Zachary P. Neal. “Nested or Networked? Future Directions for Ecological Systems Theory.” Social Development, 2013.
21 Ibid.
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us at every level of society. Of course, no discussion of power would be complete
without Michel Foucault, the almost inescapable genealogist of power in western
societies. It is directly tied to discourse (communication structures, usually through
language), knowledge, and truth. The social forces shaping how our identities
form are based on what is considered true and therefore knowable (and knowable
and therefore true). As we learn through our communication, we become and
act according to what it is we are learning. According to Foucault, power should
not be conceptualized in “negative terms,” but rather that it “produces reality…
domains of objects and rituals of truth.”22 “Each society has its regime of truth,”
mechanisms that determine what discourses are considered true and therefore
both create and constrain identity of the individual.23 Power can therefore be said
to be an active process that is always shaping subjects within dynamic social bodies
rather than static structures that simply limit our actions and way of life.24
Power flows through our relationships, and Foucault uncovered two means
by which it is used in turn. Discipline is a means to exercise power over behavior
— as we learn within institutions, we appropriate behaviors while the material
consequences for aberrance are never too far out of sight.25 On another hand,
“biopower” is a means of power production over birth, death, health, and material
conditions of life.26 This can include anything and everything from free coffee in
our workplaces (to maximize productivity, with no notice of the coffee’s ecological
underpinnings) to hospitals modeled after prisons embedded within a for-profit
healthcare system. Extending from interactions between particular subjects
throughout the entire social body, it can be said to flow via social networks through
a web encompassing our shared ecology (and society). Intimidating and pervasive,
yes, but what is crucial in the context of this paper is that power is indeed relational
— as it flows and builds through the social body, it productively flows between each
and every one of us.
This is also inherently ecological, especially when we consider this in the context
of the systems-based theories explored above. Foucault didn’t extend his analysis
to the rest of the natural world; however, we can synthesize it with the abundance
of thought that does in order to see congruencies. Rearticulating the new system’s
theory paradigm & sociopolitical ecology, we are systems interacting with a variety

22 Foucault, Michel. “The means of correct training,” In The Foucault Reader. Edited by Paul Rabinow. New York: Vintage Books, 2010, 204-5.
23 Ibid., “Truth & Power,” 73.
24 This is, of course, a very generalized interpretation. Foucault, Michel. The Foucault Reader. Edited
by Paul Rabinow. New York: Vintage Books, 2010.
25 Ibid, “Panopticism,” 206-13.
26 Ibid, “Right of Death and Power Over Life,” 258-72.
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of other systems within ecosystems/fields.27 E. Kezia Picard’s Doctoral Thesis
expands upon this notion in the explicit context of other-than-human nature and
personal power. Our reproduction of or resistance to legitimized truth at each
point of social contact reproduces power.28 He advocates that a “radical relational
agency is generated explicitly because humans, nonhumans and environments
are all agents interacting within [the] interconnected systems” that we have
extrapolated above.29 “Biopower now extends its management from human
productivity, to the economic productivity of nonhumans and environments” in
forms that include regulations over our relations that emphasize instrumentality.30
That agency lay in all “things” is expressed even more evocatively in Jane Bennet’s
Vibrant Matter, within which she argues all matter in its variety of forms is imbued
with a “vital force” that is affective beyond what a mechanistic conceptualization
would permit.31 That is, all matter exerts power, exerts influence, and within our
myriad of ecosystems it becomes readily apparent that all human and nonhuman
nature interacts to make difference.
As subjects, we obviously interconnect directly with an abundance of animals
and plants as food, surface and groundwater as drink, the myriad of compounds
we breath, and “objects” we deem valuable enough to either protect or besiege.
These are relationships bound in power, as we enact, enable, or experience
force upon other natural subjects in relationship with them. This doesn’t simply
constrain whatever entities we may be relating with, but productively reshapes the
other while reshaping ourselves. “Animal” companionship is often recommended
as a mental health remedy, while developing farmland into suburban sprawl
changes way of life for both human and nonhuman animals that reside upon it.
Therefore, as we (still organisms) are in relationship to our environment, power
is productively exercised over human and nonhuman nature. The crucial detail
once more: this occurs as more than the sum of every individual reaction — each
subject (all of us) takes part in building the dominant forms of being and relating.
This web surmising how we relate with one another and the other is,
therefore, broadly implicated in the variety of ills, ecological and otherwise,
afflicting our status quo way of being. Dominant discourses have privileged
knowledge that favors human domination over their natural surroundings. For
27 Bates, Frederick L. “Sociopolitical Ecology.” In Sociopolitical Ecology: Human Systems and
Ecological Fields, New York: Plenum Press, 1997, 227-40
28 Picard, E. Kezia. “A Radical Relational Agency: Foucault, Complexity Theory and Environmental Resistances.” (Doctoral Thesis, University of Nottingham, 2010), 1-14
29 Ibid., 1-4.
30 Ibid., 5.
31 Bennett, Jane. “Preface.” In Vibrant Matter: A Political Ecology of Things. Durham: Duke University
Press, 2010, vii-xxii.
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example, enlightenment currents resulted in “rationality” (there are multiple
rationalities) that separated body from mind and therefore human from nature.32
As ecofeminism demonstrates, this is an ideological lens that lends those of us
that have been produced by this knowledge to view the world as a series of binary
relationships where one party (man, masculinity, whites, etc.) is superior and
another (nature, femininity, people of color) are submissive.33 This logic justifies
sedimented hierarchy, exploitation, and atrocity.34 While of course this is a simple
outline not set in absolutist stone, these philosophical undercurrents are indeed a
dominant knowledge constituted by discourse that human subjects pass on to one
another. To illustrate, consider what comes to mind when you think of “nature.”
If dominant ways of thinking about nature have run their course, the image is
likely a scene pristine, untouched waterfalls cascading and red rock walls blazing,
without a human alteration in sight. The point is that what is human is often
thought of and communicated as separate from the rest of nature, which is often
referred to as the nature-culture divide. This ideological distance justifies human
dominion and preservation of those natures found to be beautiful for the sake of
blitzkrieging the rest.
Since these knowledges have dictated a way of relating, we see that our
material relations within this web have indeed favored alienation and exploitation
of both human and nonhuman nature. Ecosocialism is demonstrably an example
of an alternative perspective that clearly outlines how this plays out in our physical
lives. Finite material composes a finite earth, yet capitalist modes of production
require an ever-expanding economy to survive, requiring growth in human
populations as producers and consumers and utilization of the nature deemed
our “resources.”35 We’re alienated by the glamorized gluttonous global lines of
supply that disastrously distance us from both the ecosystems harnessed by our
consumption and altered by our working day’s production (that recent trade
deals only further idealize and align).36 We exploit via a particular participation
with these same lines, distance (almost) washing the violence of suicide-netted
32 Merchant, Carolyn. “Introduction.” In Ecology: Key Concepts in Critical Theory, 15-39. 2nd ed. Atlantic Highlands, N.J.: Humanities Press, 2008, 18.
33 Davion, Victoria. “Ecofeminism”. In A Companion to Environmental Philosophy, Malden, Mass.: Blackwell, 2001, 235-9.
34 Plumwood, Val. “Ecosocial Feminism as a General Theory of Oppression.” In Ecology: Key Concepts in Critical Theory, 2nd ed. Atlantic Highlands, N.J.: Humanities Press, 2008, 225-30.
35 Pepper, David. Eco-socialism: From Deep Ecology to Social Justice. London: Routledge, 1993, 232-248.
36 Khan, Naureen. “Pacific trade pact’s final text reveals ‘corporate agenda,’ critics say,” Al Jazeera
America, November 6, 2015. The recently signed, congress approval-pending Trans-Pacific Partnership posits this globalized way of consumptive being a priori to all other considerations ¾ for
example, multinational corporations would be entitled to sue member states for legislation (such as
environmental protections) that may harm future profits.
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sweatshops and beluga whale trawler by-catch from our bloodshot eyes.
Born and raised within this framework, we learn from and reproduce these
particular ways of organizing and behaving. Which, in turn, produces our ways
of relating. Problematic power envelops our globally interconnected global home
via our networked interactions in the form of a writhing not-quite-wondrous web.
Despite an overwhelming impression that this is the static natural state of living,
temporality teaches us that these webs of relations are dynamic and ever changing
over a continuing history. To put it simply: this is not how we have always been,
which means this is also not how we will always be. Our active role in activating
oppression & depression begs the question that we can never be so certain we
cannot collectively determine what we are becoming.
The Ecological Agent’s Alternative Realities
The crux of understanding, the crucible of this piece, revolves around a simple
contemplation of what it means for you and me to ecologically “be.” Within and
around us this complicated web work of power abounds. Nevertheless, we are
always creating and becoming, according to how we make meaning through our
relating to our surroundings. Our interactions with our environments are spaces
of action, of opportunity, a truth that for many seems to go practically unseen.
As we have seen in the above, domineering ways of knowing (intentionally or
not) are so often built tentatively upon a tenacious necessity to frame life through
a limited lens, seeing our becoming as static, merely a single frozen frame of an
ever changing history. I argue that this crucial means of understanding a growing
ontology, as our own lived ecology, is a prior question to dispelling myths of power
that bind us to passively interacting. Returning to the second part of my thesis,
we play an always already active, participatory role in making and remaking that
which builds and binds us. In other words, despite problematic power being larger
than any one of us, via our participatory particular relationships we always have
choices over how these interconnected global systems of power are in flux. This
argument comes down to an agency (which we’ll define as the ability to act) that
is contextually bound, a personal power that must be chosen in order to be found.
Existentialist flagship philosopher Jean-Paul Sartre has been on the receiving
end of postmodern irrelevancy, as one could argue his work is too bound up in
a faulty liberal privilege to acknowledge inherent interconnection or limitations
on the action of those most disadvantaged. However, this exploration can
resuscitate a few key Sartrean concepts when nesting his individual agent within
an ecological light. In realizing that there is no “God,” which can be broadly
interpreted to mean objective truths of our existence out there to be discovered,
“existence really does precede essence, man (sic) is responsible for what he (sic)
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is.”37 This power of self-definition is manifested only in action, and in choosing
ourselves we choose the definition of the nature of our species in turn.38 There
will always be limitations that come with how we are and whom we live, but within
this limitation is an inherent choice. As ideas and the practices they promote are
passed onto us relationally, we have a distinct say in how they’re passed on in kind.
With this inherent choice comes inherent responsibility — if there is an alternative
way we want the world to be, then it falls upon the subject (us, still organisms in
relation to our environments) to embody that change so others can see. With our
communication, with how we practice our array of ecological relations, we always
have a role in defining our reality — and with that voice we have power and with
power we have a voice.
Obviously, an entire point of this piece is that nothing occurs in social
vacuum — agency is learning to speak differently within a crowded room.
This voice cannot be spoken lonesome, solely indicting, but inviting, using our
relationships to talk about our relationships, rebuild our relationships, realizing
responsibility collectively to build collective alternatives in time. You may say, “All
these flowery hippie lines are fine, Weston, but despite your comfortable view
of a ‘shared’ oppression real blood is spilled crossing the lines of power, felling
trees & bodies alike.” A relational ontology means no one truly suffers alone.
Within systemic power comes the ability to build a shared “nest,” a shared home.
Alternative realities, a different status quo for the “realists” to see, comes with
deciding to live with others differently. Urban gardening embraces local ecology
and community, while the labor movement collectively turned capitalism’s
trajectory. An alternative ecosystem of human-human and human-nonhuman
relations is regardless connected to and therefore in conversation with the larger
global ecology. In living (acting) differently, we shift conversations. In conversing
differently, we shift knowledge. In knowing differently, we shift power. In shifting
the webs of domination, we can live differently, and in the meantime we produce
meaning together in resistance (so very not futile) to the sycophant status quo in
time.
The point of this piece is not to promote a particular ideal way of life. Rather,
I’m merely arguing that we can choose to perceive power differently, and open
ourselves to more choice over how we exercise power over our shared lives. This
is not battle cry for ballot initiative or green-bannered armed insurgency, but
a combination of imagination and pragmatism in our day-to-day realities. I’ve
continued to say “we” to elicit a common-grounded solidarity, grounded in the
notion that we as (human and nonhuman) beings have an ability to alter what we
37 Sartre, Jean-Paul. Existentialism and Human Emotion. New York: Philosophical Library, 1957, 15-16.
38 Ibid., 18-19.
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foresee. Do everything in your power to best know the nature of your immediate
surroundings, e.g., get to know food as you eat, converse with cats revering their
individuality, be a tree when planting a tree, evoke empathy when discussing what
others have seen, deciding with them what this bewildering befuddling existence
means, and our relationships plagued by domination can be reimagined in their
re-articulation. Of course this is not easy, but (suburban trope alert) nothing
worthwhile ever is. Living outside the box is an issue of thinking creatively within
it. I leave you with a simple choice: reify or resist, resign or insist. We’re always
already rebuilding our shared climate changing, over-populating, exponentially
extinct world. Let us be stubbornly open to building it in a way we all wish to see
fit.
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It was a summer of observation. Learning to be and learning to see. It was
a summer of the world rubbing itself against our faces, ecological problems
surfacing and then submerging under the wonder of places so alive and vast
and complicated that we struggled to comprehend, but still, were compelled by
sheer pleasure, to try.
We developed the Ecology and Legacy Integrated Minor in order to merge
ecology, the humanities and the critical arts around issues facing arid, rich and
sensitive landscapes in the western USA and Patagonia, Argentina. We hoped
the integrative studies would bring cultural, literary and historical contexts to
bear on local ecological issues that are at once personal as well as collective.

