
middle ground. I couldn’t find one website that was willing to negoti-
ate, or even offer a space in the middle. Understandably. 
  One school study even showed that it isn’t even about the oil, but 
about the pipeline. The pipelines are meant to haul a large amount of 
oil. The pipelines are at risk of breaking down, crud building up, due 
to the design of transportation of large amounts. Since production has 
diminished so drastically, rather than disassemble, proposals for more 
drilling are being offered as the only option. Again, no middle ground. 
In my own naïve understanding, I see that there are two opposing 
sides. Many of the large cities of Alaska are on the verge of bankrupt-
cy due to the boom/bust cycle. Scarcity breeds fear. Without offering 
an economically viable solution, or a forced decision of protection, it’s 
hard to conceive of a round table where all can work together. In my 
simplistic opinion, a few things need to be done:

	 1) An alternative and sustainable energy source needs to be at 	
	 the  forefront 
	 2) therefore, we must fight big oil and the one percent. 
	 3) An economic option that brings in money, jobs, and 
	 education. 
	 4) Pushing an agenda that treats the Alaskan coast as a ‘muse-	
	 um’, a refuge, a space that must be protected at all costs, a 
	 space that is completely off limits to any and all human activi-
	 ty that is not sustainable. 

  I was deeply moved by the symposium, learning and connecting with 
a land that I have known very little about. The voices of the birds and 
caribou, the understanding of the migratory patterns of mammals and 
birds, the effects of climate change, the personal experiences of the 
Alaskans that are suffering from health problems because of the oil 
fields, the fight that almost feels insurmountable, these and more are 
of utmost importance to the average person who does not understand 
how significant this is and vital to all of life to preserve. I realize that 
most of what I wrote about is common knowledge, but for the me it 
was a necessary step to a profound understanding of the circumstanc-
es surrounding The Sacred Place Where Life Begins.
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Figure 87. Debbie Miller, “Rights of Nature.” 
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Figure 88. Gwich’in Caribou Harvest––Danny Gimmel, Photo by Subhankar Banerjee, 2007.
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Figure 89. Joe Tetlichi, Chairperson of the Porcupine Caribou Management Board, his son Jamie and nephew 
Shane––are bringing caribou meat back to Old Crow. Photo by Subhankar Banerjee, 2006.



Greetings from 
Alaska

BEN PFEIFER

Figure 90. Rick Steiner, “Protecting Our Seas and Coastal Communities.”
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Figure 91. Greetings From Alaska. Digital collage by Ben Pfeifer, 2018.
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Figure 92. Greetings From Barrow, AK. Digital collage by Ben Pfeifer, 2018.
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Figure 93 (following spread). Ken Whitten, “Protecting the Sacred Place Where Life Begins.” Photo 
by laura c carlson.





Response
JAY CAMARILLO

The symposium “the last oil” was very insightful into the life of oth-
ers, namely the country lives of the indigenous people who live in 
the North. I was fascinated that though people from several different 
backgrounds were making several different points, the message of ur-
gency and relationships was clear. I appreciated the various ways that 
people demonstrated these issues, through prayer, dance and song, 
and scientific representations of the changes in the Arctic. Though the 
conference was mainly objective, I could feel the energy of the pre-
senters and the hope of reclaiming the lives they do not want to lose; 
some of those who had presented had the knowledge of Arctic life, the 
knowledge that I and many continental Americans lack. I appreciated 
the insight that I was given and though there seemed to be an empha-
sis on the importance of “healthy food” in Northern communities, they 
were living a tremendous dilemma of eating safer food from the South 
that happens to be extremely expensive and ironically less healthy.
  We know that there are high levels of contaminants in their food, 
we are trying to stop the pollutants at the source, and though policy 
action can potentially be immediate, the effects of the dormant chem-
icals in the North will continue to have influence over people in the 
future.

Caribou with Mother and Son: The mom and her son facing the car-
ibou is more of a cultural piece, implying that while the caribou and 
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Figure 94. Mary Tsiongas, “Rights of Nature.” 
Figure 95. Caribou with Mother and Son. Digital collage by Jay Camarillo, 2018.



Gwich’in are separate, they rely on one another through tradition and 
culture. I wanted the mother and child to appear innocent and the cari- 
bou to seem wise yet distant; the most common perception that people
have is that humans control everything and have power over every-
thing, a detachment that the Gwich’in people don’t experience.

Polar Bear Stepping onto Oil: The image of the polar bear stepping 
onto the oil symbolizes the contradiction of having minimum-level 
contact with humans despite being the most directly affected areas 
around the globe. The oil overtaking the water is representing the 
passive existence that the bears, and other animals, live being over-
thrown by humanity’s actions. It is an image that invokes the audience 
to question the responsibility of erecting large factories and oil rigs 
when we know that those who will be affected the most don’t have an 
active voice.The animals in the Arctic are part of an extremely fragile 
ecosystem, and humans have used their land for profit regardless of 
the consequences.
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Figure 96. Polar Bear Stepping onto Oil. Digital collage by Jay Camarillo, 2018.
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Figure 97. Jonathan Solomon at the Gwich’in Drum-Sing-Dance to Protect the Arctic Refuge 
rally, Washington, DC. Photo by Subhankar Banerjee, 2005.
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Figure 98. Bernadette Demientieff, Monica Scherer, ASL Interpreter, and the workshop participants, “Act Now!”

140



Figure 99. Brian Adams & ASL Interpreter, “Next North.”



Saving the Arctic National 
Wildlife Refuge 
KRISTIANA CARR

I recently attended the last oil symposium on saving the Arctic Wild-
life Refuge in Alaska. I was interested to learn about this and hear first-
hand accounts of what has been taking place and appreciated having 
this opportunity. In this paper, I will talk about what I learned through 
facts that were presented, as well as add my thoughts and ideas. The 
climate in the Arctic has been changing according to scientific data. As 
a result, the sea ice has been melting at an alarming speed. There has 
been a 60% decline and what remains has less density. One Alaskan 
native said that “it has yet to reach 30 degrees below zero this year,” 
which is normal during the winter months. He also mentioned that the 
usual frozen Arctic Ocean now has over 700 miles of open water. All of 
which are direct results of climate changes in the Arctic. 
  There are several other very serious concerns as to why the Arctic 
National Wildlife Refuge must be preserved without leaving behind 
a devastating man-made footprint that is destroying this region. A 
speaker at the symposium, Sarah James, spoke of her Indigenous an-
cestry in this region. Her people are the Caribou People. 
  Another speaker, Rosemary, her parents and grandparents are gone, 
and her son struggles socially and with alcoholism. Although she 
seemed exhausted, she continues to press onward for the proper treat-
ment of her people and to raise a voice to protect them and their way 
of life. She went to school in Seattle, Washington to become a commu-
nity health aide as there were no doctors in her village, and a doctor 
would only come to visit three or four times per year. Clearly, that’s 
not enough so Rosemary became a healthcare provider for her people. 
Truly a very special woman, she chose to dedicate her life to her people 
in this manner.
  There are 323 people in Rosemary’s village. Health issues are in-
creasing. Pregnant women, elders, and children are even more at risk 
as well as their food is becoming contaminated. Many of them have 
developed asthma or cancer as a result of the poor air quality in the 
Alaskan region. They have been lied to over and over by the govern-
ment. What is causing this health decline and the poor air quality? The 
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Figure 100. Sarah James ”Protecting the Sacred Place Where Life Begins.” Photo by Jess Peri.



oil drilling in that region is what’s to blame. They are drilling within 
four miles of their village. The bright lights and loud noise scare ani-
mal herds, when it has always been an uninterrupted peaceful way of 
life for centuries. 
  Another speaker was the former Director of Policy for the Office 
of Interior for the U.S. government. He became a whistle blower af-
ter becoming aware of what was happening in the Arctic and when he 
spoke out against it, he resigned. He explained the rise in air tempera-
ture and the decline in the air quality, and there are several villages 
along the Arctic coastline that are threatened to be wiped off the map 
or forced to relocate. Can you even begin to imagine having to pack 
and move and entire village who have very limited resources to begin 
with? They live off the land. It’s not like they have access to large mov-
ing equipement and crews at their disposal. This is utterly devastating 
for them and I can empathize with them.
  The sea ice is melting, and the sea level is rising. You can actually sail 
into the Bering Sea without encountering ice, which years ago would 
be unheard of. As a result, there has been increased vessel traffic. Re-
member what happened with the Valdez? That was 30 years ago, and
the oil has contaminated everything there. It was not cleaned up with-
out leaving behind a catastrophic aftermath in its wake of destruction. 
We are human, and accidents happen. Increased vessel traffic only in-
creases the odds of this happening again.
  Many of the speakers told of how they have been strongly encour-
aged to stop speaking out against what is happening. These sound like 
threats to me. I asked one person if they were on social media because 
I wanted to know how to keep in touch. She told me she has had to stay
away from social media due to the manner in which she has stood up 
and been instrumental in raising awareness as to what has been hap-
pening in Arctic Alaska.
  I walked away with my eyes opened, although I was not surprised. 
It saddens me that as advanced as we are as a nation, there would not 
be a way to work together in a way that would benefit everyone. For 
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Figure 101. Joseph Cook, “Alaska and Beyond.” Still image from video by Kevin McDonald.

 example, why would it not be possible for big oil to branch out in a 
new ecological manner that would leave little carbon footprint? What 
if Exxon embraced clean energy which would actually benefit them 
as they would stand to profit from clean energy such as wind power, 
which they could still stand to profit from, and therefore would re-
quire less time and expense in oil drilling? They would profit and it 
would be much more ecologically friendly, and they could give con-
sumers the choice to use either. Most want to save our planet, and this 
would be a possible alternative to do so. 
  But how would one go about convincing the large oil companies to 
embrace clean, renewable energy instead of fighting against it? If I 
were going to be asked that question, my immediate response would 
be to write a letter and suggest that given the current times that we 
live in, I would like to see Exxon explore the possibility of working 
together for the good of our planet. I would explain how they could po-
tentially stand to corner the market if they were able to offer a variety 
of options to their consumers. While a vast majority of the population 
consumes fossil fuels, as the ozone layer depletes, perhaps it would be 
a good time to consider broadening the services that they have to of-
fer. Furthermore, I would present a diagram for them to see of a wind 
farm, which was owned by Exxon. They could call it ‘Exxon Renewable 
Energy.’ They would have a monopoly. If presented in that manner, 
perhaps it may plant a seed that would grow over time, where they 
may decide that it was time to embrace it and jump on board. If they 
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Figure 102. Robert Thompson, “Truth to Power.”



considered the costs of their drilling operation verses profits, I wonder 
what the profit comparison would be.
  Although raising awareness is key, and laws protecting such places 
are crucial, I can’t help but think that given the current circumstance 
there must be a way that negotiations can be made, and perhaps new 
laws be implemented which would mandate that only a certain per-
centage of fossil fuels could be consumed due to the harm to our 
environment. Additionally, for each gallon of fossil fuel that was ex-
tracted by oil companies, equal amount must be spent on renewable 
energy. I believe that it is possible to implement such a plan if it could 
be approached to congress that it’s truly about the greater good of 
our planet. I could understand how drilling may be a necessary evil, 
if there was nowhere else to drill, a shortage of oil, or there was no 
such thing as renewable energy. This is certainly not the case. There 
is an overabundance of fossil fuel already in barrels, and as long as 
supply and demand were met, it would make sense to allow drilling in 
specified areas providing it met ecologically friendly guidelines, such 
as risk to environment, to animals, or to people. For example, in the 
logging industry, for each tree cut another tree is planted to replace it. 
Paper companies do this, which I think is more ecologically friendly 
and leaves more to our children and their children down the line, than 
nothing but wasteland whose resources have been consumed so that 
there is nothing left. As well as a very large hold in the ozone which 
affects earth’s climate, the rising temperatures, air quality, etc. What 
if it was passed into law and mandated that for every so many barrels 
of oil extracted, that x amount must be invested in renewable energy.
  These are just my thoughts based on finding a possible solution to 
protecting the earth and all its inhabitants. We only get one planet, 
why wouldn’t we work together to find a compromise? The executives 
at giant oil companies have children and grandchildren too. Why not 
hit them not in their wallets but in their hearts. Perhaps it may be 
possible as awareness is raised that hearts and minds of people can 
change. I would like to thank my professor for giving us this opportu-
nity to open our minds and think for ourselves based on facts, not just 
what we are being presented as the facts. Saving the Arctic National 
Wildlife Refuge is crucial to our entire planet.
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Figure 103. Native Energy Policy: Solar Power~Wind Power~Man Power. Sarah James at the 
Gwich’in Drum-Sing-Dance to Protect the Arctic Refuge rally, Washington, DC. Photo by 

Subhankar Banerjee, 2005.
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Figure 104. Arctic Refuge rally in Washington, DC. Photo by Subhankar Banerjee, June 15, 2018.
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Figure 105. David Gutzler, “Climate Breakdown?” 

Ghost Rivers, Warnings, and 
Opportunities
[The Proposal: From February 17 through February 25 (while “the last oil” symposium will be 
taking place at the University of New Mexico), I will be traveling as a fellow of the Institute of 
Journalism and Natural Resources along the Lower Colorado River. The institute is an intensive 
reporting trip undertaken with 19 other reporters. Over the course of eight days, we will travel 
more than 1,600 miles in three states and two countries, visiting with water managers, commu-
nity members, tribal governments, and engineers. Days are spent traveling, touring facilities, 
hiking, and meeting with people; evenings are spent in seminar-style discussions. As part of my 
work duties at NM Political Report and NMPBS, I will be using the trip to compare and contrast 
water management practices on the Colorado River versus on the Rio Grande and Gila River in 
New Mexico. For my Masters work in the Department of Geography and Environmental Studies, 
I will be considering how the Colorado River fits into my research concerning “ghost rivers.” In 
your class, I propose completing two different assignments for my midterm: a 15-page paper and 
accompanying presentation to the class about the colonization of the Colorado River. 
This colonization has occurred in a number of different ways: the damming and piping of the 
river for cities and agricultural uses, the removal of people like the Hualapai from their traditional 
lands within the Grand Canyon and across the Colorado Plateau, the federalization of lands 
within Grand Canyon National Park, the continued refusal of the federal government to make 
good on its settlement of water rights claims by the Gila River Indian Community, and also how, 
by drying the river for long stretches in Mexico and before it reaches the delta, governments and 
large-scale industries deprive people of the river upon which their communities grew up and once 
flourished. Along the way on this trip, I will also be seeking stories of hope and social transforma-
tion – and will conclude the paper/presentation with those.]

LAURA PASKUS 

Before it even reaches the sea, one of the mightiest rivers of the west-
ern United States trickles to an end in the Sonoran Desert just south 
of the United States-Mexico border. The Colorado River delivers wa-
ter to more than 36 million people in seven states and two countries. 
Its waters carved the Grand Canyon and, far more recently, allowed 
the growth of Sunbelt cities like Phoenix and Tucson, both of which 
receive the Colorado’s waters via pipes, tunnels and canals. The cities 
of Los Angeles and San Diego battle farmers and other states for its 
waters and the Colorado is the engine behind the city of Las Vegas. 
Farmers in the Imperial Valley of California use the river’s water to 
grow over a billion tons of hay each year, about two-thirds of the veg-
etables eaten in the U.S. during the winter and most of the nation’s 
winter lettuce (Paskus, 2018a).*
  To the east, the Rio Grande begins as a trickle in Colorado’s San 
Juan Mountains and flows through the San Luis Valley and then on 
into New Mexico. For centuries it has brought sustenance to pueblos, 
farmers and villages, and downstream of El Paso, it forms the border 
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between Texas and Mexico, and then empties—or used to empty—into 
the Gulf of Mexico. Along its journey, the Rio Grande provides drink-
ing water to more than one million people and irrigates two million 
acres of farmlands, lawns and orchards in Colorado, New Mexico, Tex-
as and Mexico. It’s also dry for long stretches along its journey. In the 
“forgotten” stretch of the river in Texas, it’s dry for about 200 miles. 
In El Paso, the rio is confined within a concrete channel. Above Mesil-
la, New Mexico and upstream to the base of Elephant Butte Dam, its 
channel is dry, save for when water managers use it to move irrigation 
water. And even in the Middle Rio Grande just south of Albuquerque, 
the river has regularly dried most summers since 1996, sometimes for 
stretches as long as 30, 60, and 90 miles. 
  Even flows in the northern stretch of the Rio Grande—which carved 
out the dramatic Taos Gorge—and has for decades supported a rafting 
and recreation industry, are causing some people to worry. Especially 
this year, with historic low snowpack in the mountains of the water-
shed. WildEarth Guardians attorney Jen Pelz said she’s been looking 
at flows in northern New Mexico in anticipation of the 50th anniver-
sary of the Wild and Scenic Rivers Act, which Congress passed in 1968 
to protect “outstanding” river stretches (Paskus, 2018c). “Colorado’s 
attitude is that they only have to deliver what the [Rio Grande Com-
pact] said, and if that means no boating in New Mexico, that’s not their 
problem,” she said, noting that about 150 cubic feet per second of wa-
ter typically comes into the Rio Grande below Colorado and feeds the 
Wild and Scenic stretch. “But I’m skeptical and a little scared of what 
those gages are going to look like, and whether the recreation commu-
nity in Taos can survive off really low flows.”
  Yet both the Colorado River and the Rio Grande fare better than the 
“ghost rivers” that once thrived and drew people to live along their 
banks in Los Angeles, Tucson, Phoenix, and Santa Fe. The Los Ange-
les, Santa Cruz, Salt, and Santa Fe rivers today only run when heavy 
rains flush storm or flood waters through their channels, or when wa-
ter managers release “extra” water from reservoirs to allow them to 
flow for brief periods of time. Contemporary westerners built up their 
cities along these rivers and all but sucked them dry, safe in the belief 
that their abilities to snatch or buy water away from rural areas—as 
Los Angeles did with Owens Valley—or pump groundwater would al-
low those cities to flourish and keep growing, no matter how arid the 
climate. 
  This year, as forecasts for both the Colorado River Basin and Rio 
Grande Basin are historically low, water managers, farmers, cities—
even activists—talk about “hope” for a strong summer monsoon sys-
tem or a better snowpack next winter. At the same time that water in 
the west has been politicized, technologized and de-culturized, people 
still consider “hope” a reasonable water management scheme. Belief in 
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Figure 106. Looking upstream of Morelos Dam in Mexico at the Colorado River. Photo by Laura 
Paskus, 2018.

technology and faith in the weather to provide—if not this year, then 
surely next year—stand in stark contrast to the inability of contem-
porary westerners to imagine—or perhaps, remember—that water in 
the desert is sacred, special, and of intangible value.  In the preface 
to an annotated bibliography about holy wells and sacred water sourc-
es in Britain and Ireland, Barre Toelken writes of how water in the 
American West has become a “deeply emotional symbolic substance 
for identifying the triumph of humans over nature” (Gribbens, 1992). 
He continues: 

Here in the driest part of the United States one might have ex-
pected to find the rare wells, springs and fragile rivers classified 
as sacred, as indeed many of them had been to the previous inhab-
itants, the Native Americans. But the conspicuous consumption 
and display of water in this region today tends heavily toward 
another symbolism: proof of the conquest of the land and its nat-
ural systems and the conversion of its sacred fluid into a practical 
(i.e., exploitable) resource. Even though water has become more 
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Figure 107. Looking downstream of the Morelos Dam in Mexico at the Colorado River. The
portion of the river allowed to flow south in its historic channel is the section of water between 

the two lighter green bunches of vegetation. Photo by Laura Paskus, 2018.

and more scarce (who could have expected otherwise?), contem-
porary Westerners (other than Mormons, for whom water still 
carries a considerable religious connotation) have portrayed it as 
a substance with primary technical meeting. 

By contrast, Toelken writes, “it is the green, rain soaked British Isles—
where water is abundant—that many water sources have maintained 
their magical and holy dimensions since earliest times.” 
  Rivers and waters aren’t considered sacred in the contemporary 
American West. Except for in certain parts of the states Washington 
and Colorado, they aren’t even allowed to keep their own waters. Riv-
ers and lakes are meant to provide for humans, and not exist for any 
other reason. Today, as some environmental groups, funded by various 
entities, including the Walton Family Foundation, raise alarms about 
the state of the American West’s arid-lands rivers, they’re urging 
water managers to “give back” water to the rivers that never earned 
rights to their own waters, the same way cities and farmers did under 
western water laws. Even under the most progressive of political cir-
cumstances, however, it’s not clear that policies to protect rivers can 
keep up with the changing climate.
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Figure 108. Half a century ago, the Delta of the Colorado River supported wildlife, vegetation, 
fishing communities, and villages. Today, it is dry, with not even vegetation growing across 
hundreds and hundreds of acres. Half a century ago, the Delta of the Colorado River supported 
wildlife, vegetation, fishing communities, and villages. Today, it is dry, with not even vegetation 
growing across hundreds and hundreds of acres. Photo by Laura Paskus, 2018.

The West’s changing climate

According to the 2017 Climate Change Special Report, global annual 
temperatures have increased by 1.8 degrees Fahrenheit over the past 
115 years, and the current period is “now the warmest in the history 
of modern civilization” (Wuebbels et al, 2017). In the southwestern 
United States, warming is occurring at about double the global rate, 
and by the end of the century, New Mexico is projected to be four to six 
degrees warmer than it is today (Gutzler and Robbins, 2011). 
  Continued warming will have continued impacts on the Southwest’s 
already-tight water resources. For example, between 2000 and 2014, 
Colorado River flows were 19 percent below the 1906-1999 average—
conditions driven by temperature-induced drought rather than a lack 
of precipitation that drove previous droughts (Udall and Overpeck, 
2017). Warming under current emissions scenarios will drive an esti-
mated 20 to 30 percent decrease in Colorado River flows by midcentu-
ry and a 35 to 55 percent decrease by the end of the 21st century (Udall 
and Overpeck, 2017). 
  This year, a new study showed that more than 90 percent of snow 
monitoring sites in the Western United States showed declines in 
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Figure 109. La Ciénega de Santa Clara, the “accidental wetland” that today supports more than 
200 species of birds. Photo by Laura Paskus, 2018.

snowpack—and 33 percent showed significant declines (Mote et al, 
2018). The trend is visible during all months, states and climates, ac-
cording to the authors, but are largest in the spring and in the Pacific 
states and locations with mild winter climates. The decrease in spring-
time snow water equivalent—the amount of water in snow—when 
averaged across the entire western U.S. is 25 to 50 cubic kilometers, 
or about the volume of water Hoover Dam was built to hold in Lake 
Mead.
  Streamflow projections for the Upper Gila River, a tributary of the 
Colorado River that originates in southwestern New Mexico, show 
that warming will decrease flows by about five to ten percent, due to 
decreasing snowmelt runoff (Gutzler, 2013) Another comprehensive 
analysis of the climatic causes of flow variability in the Gila River be-
tween 1928 and 2012 shows that the Gila River will “no doubt” be in 
fluenced by human-induced climate change (Pascolini-Campbell et al, 
2015). 
  Continued warming-induced dryness, growing demands for water, 
and climate change-induced decreases in streamflows may force even 
large dryland river systems into “permanent hydrological drought” 
(Dettinger et al, 2105). A study of the Colorado River, the Rio Grande, 
the Klamath River and California’s Bay-Delta system found that of the 
four, the Rio Grande Basin faces the greatest challenges due to climate 
change. The Rio Grande, in fact, offers the best example of how con-
tinued declines in water flow due to climate change might sink a major 
river system into “permanent drought” (Dettinger et al, 2105).
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Figure 110. Laguna Grande restoration site in the Colorado River’s Upper Delta. Photo by Laura 
Paskus, 2018.

  Similarly, a study of 421 river basins in the Northern Hemisphere 
found that 97 river basins—supplying water to almost 2 billion people—
have at least a 67 percent chance of decreased snow supply (Mankin et 
al, 2015). Of the 32 basins most sensitive to changes in snowmelt are 
the Rio Grande and the Colorado River. Under the two climate models 
authors used to simulate historical and future snowfall and rainfall, 
the risk of decline in spring and summer water availability in the Rio 
Grande Basin is between 95 and 100 percent (Mankin et al, 2015). 
  As population increases continue placing demands on water resourc-
es, natural ecosystems, and agriculture, future droughts will occur in a 
warmer world with higher temperatures than in the past. In addition, 
due to 20th and 21st century reliance on groundwater, humans of the 
future will have less groundwater to rely upon (Cook et al, 2015). The 
loss of groundwater, plus the higher temperatures, will “likely exacer 
bate” the impacts of future droughts—leading to a “remarkably drier 
future that falls far outside the contemporary experience of natural 
and human systems in Western North America” (Cook et al, 2015). 
These conditions, they note, “may present a substantial challenge to 
adaptation” (Cook et al, 2015). 
  A study of 24 subbasins of the Upper Rio Grande found peak flow 
on the Upper Rio Grande is 14-24 days earlier, and among the 24 sub-
basins, daily hydrographs show higher streamflow in March and April, 
but less from mid-May through the end of irrigation season (Elias 
et al, 2015). The authors write that the “large decrease in volume in 
May, June and July will compound water management challenges in 
the region.” Given the large percentage of streamflow that comes from 



Figure 111. Colorado River waters feed crops in California’s Palo Verde Valley. Fallow fields and 
the dry desert contribute to dangerous and unhealthy dust storms. Photo by Laura Paskus, 2018.

snowmelt, simulation of snowmelt and streamflow response to higher 
temperatures is “vital for development adaptive management strate-
gies” (Elias et al, 2015). They add that the region’s water resources are 
especially vulnerable in the future because they are already limited. 
And new reconstructions of runoff ratio for the Upper Rio Grande Ba-
sin, to 1571 C.E., show that the declining trend in runoff that has been 
observed in the basin since the 1980s through the present is “unprec-
edented” in the last 445 years (Lehner, 2017). Having strengthened 
over the past few decades, temperature sensitivity implies that “fu-
ture management vulnerability” will persist (Lehner, 2017).
  As these few studies among many show, we know what the future 
holds for the western United States, its rivers and its communities. 
These projections are no longer hypothetical scenarios showing what 
might happen if greenhouse gas emissions increase. Rather they ex-
plain what will continue happening to rivers and water supplies as 
greenhouse gas emissions continue, and as the atmosphere continues 
reacting to those already released. At the same time, history and cur 
rent events show what happens when water scarcity becomes dire. 
Whether civil war in Syria, or Cape Town drilling wells into previously 
protected conservation areas as “Day Zero” approaches, we know what 
can happen when crises over water occur. 
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Figure 112. The Rio Grande south of Albuquerque in June 2016. Photo by Laura Paskus, 2018.

Proxies and accidental wetlands

The Rio Grande Silvery Minnow was listed for protection under the 
Endangered Species Act in 1994. Historically one of the most abundant 
fish in the river, the fish had occupied 2,400 miles of the Rio Grande 
and its tributary the Pecos River. But by the late 1990s, the
fish was nearly extinct, found only in a 174-mile stretch of the Middle 
Rio Grande in New Mexico. Then, in 1996 about 90 miles of the Rio 
Grande south of Albuquerque dried. Biologists scrambled to figure 
out how to protect the fish, environmental groups sued, political wars 
waged, and water managers and users tried to figure out how to serve 
cities and farmers, while keeping the fish from going extinct. 
  Under the auspices of the Endangered Species Act, beginning in 
2003, the U.S. Fish and Wildlife Service (FWS) required water man-
agers to keep at least 100 cubic feet per second of water in the Al-
buquerque stretch of the river, even if it dried to the south, as it did 
many years, usually between San Antonio and the southern boundary 
of the Bosque del Apache National Wildlife Refuge. The program for 
the minnow’s recovery was extensive, stretching out across local, state 
and federal agencies.
  Over about a decade, the program spent more than $150 million. For 
environmental groups, biologists and some residents of the state, sav-
ing the minnow became a proxy for saving the river: If water managers 
were required to keep water in the river to comply with the federal 
law, many assumed that the river would inevitably benefit, too. 
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Figure 113. The Colorado River in California’s Palo Verde Irrigation District. Photo by Laura 
Paskus, 2018.

  Surely, the river and other wildlife invariably benefited from the 
water, and the springtime pulses water managers would send down-
stream, timed to help the minnows spawn. But the silvery minnow 
program ultimately devolved into a program focused on technology, 
rather than the restoration and maintenance of a healthy river chan-
nel with regular enough flows to support a three-inch long fish. In the 
spring, biologists collect eggs from the river and then send them to 
hatchery facilities. When the river dries in the summer, biologists go 
back to the river, scooping out minnows from drying puddles (leaving 
the other fish behind to die and rot) and transporting them to flowing 
stretches of the river. Then in the fall, they return again, this time with 
hatchery-reared minnows to pour into the river. 
  Then in 2016, FWS agreed with water mangers (the U.S. Bureau of 
Reclamation and also the Middle Rio Grande Conservancy District) 
that operations in the Middle Rio Grande are not jeopardizing the sur-
vival of the minnow. Under its new biological opinion for the silvery 
minnow, FWS does not require flow minimums and instead expects 
Reclamation to manage the river to improve fish densities. The fish 
stopped being a proxy for the river, and instead became a technological
problem to solve. Farmers still flood irrigate fields to grow alfalfa. Cit-
ies still allow urban sprawl. And people take their water for granted. 
And everyone keeps hoping that next year will be wetter, and better.
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Figure 114. The Colorado River irrigates the “paradise” of the Coachella Valley in California. 
Brussels sprouts are in the foreground, with a dust storm near sunset. The source of the dust is 
the drying Salton Sea. Photo by Laura Paskus, 2018.

  On the Colorado River, there are efforts to protect endangered fish, 
as well. But there are also unique efforts to bring water back to dry 
stretches of the river, and protect “accidental” wetlands, such as the 
Salton Sea in California and La Ciénega de Santa Clara in Mexico. The 
Salton Sea resulted from a misdirected effort to redirect the Colorado 
River. Over time, its waters were sustained due to saline agricultural 
runoff. But it also began to sustain huge bird populations and provided 
a stopover for migrating birds. Today, however, its waters are shrink-
ing. And as the sea contracts, the playa it exposes sends dust into the 
air, affecting air quality, causing respiratory problems, and coating 
fields with fine particulates. Today, even as environmentalists try to 
figure out how to protect the Salton Sea, water users in California are 
reluctant or unwilling to share promised water with the ecosystem.
  Meanwhile, American environmentalists have been working with 
partners in Mexico to restore certain sections of the river that have 
been dry since the 1960s. In 2014, the two countries worked together 
to send an experimental pulse of water downstream, allowing the riv-
er to attempt to reach its delta. Within the delta, there’s also another 
“accidental” wetland. About 30 miles south of San Luis Río Colorado 
lies La Ciénega de Santa Clara, where 40,000 acres of salty lagoons and 
marshy wetlands support tall, green cattails and more than 200 spe-
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Figure 115. Biologist Alejandra Calvo at La Ciénega de Santa Clara. Photo by Laura Paskus, 
2018.

cies of birds (Paskus, 2018b). Shorebirds like sandpipers and plovers 
and migratory birds, like ducks and geese, show up here by the tens of 
thousands. It’s the largest saltwater marsh in the Sonoran Desert—and 
it’s here by accident.
  La Ciénega de Santa Clara, the largest saltwater marsh in the So-
noran Desert, isn’t here because the ocean crept this far inland. Nor is 
it some remnant from when the Colorado River still reached the sea. 
Since the 1970s, a canal has dumped water too salty for farms here in 
the delta. For decades, the United States delivered water across the 
international border that included saline runoff from American farms. 
After a treaty amendment requiring the U.S. to reduce the salinity of 
its deliveries, that runoff was diverted to the Colorado River’s dry 
floodplain. And there grew La Ciénega de Santa Clara. 
  During certain times of the year, biologist Alejandra Cal-
vo crosses a barren stretch of desert in Sonora, Mexico on an al-
most daily basis. Until the 1960s, the Colorado River spread across 
this delta on its path to the Sea of Cortez. Today, a vast swath 
of that landscape supports no vegetation, no birds, no wildlife.  
  As cities and farmers in the United States, as well as a warming 
climate, continue putting more pressure on the Colorado River, the 
Yuma Desalting Plant is starting to look like a more attractive option 
for gleaning more water from the river. Built in 1992, the plant has 
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Figure 116. Water from the Colorado River moves to California fields through the All-American 
Canal. Photo by Laura Paskus, 2018.

only been operational for two stretches of time.  Were it to open again, 
however, the ciénega would lose its water supply. Instead of supply-
ing the ciénega, that water would be treated for use in Arizona. That 
has activists like Calvo, and the National Audubon Society’s Jennifer 
Pitt, worried. But there are also reasons for hope—here and upstream 
where Mexican and American activists have worked together on a res-
toration project in the Colorado River’s historic channel for about a 
decade. 
  About 40 miles from the ocean, Laguna Grande is the largest resto-
ration site in the delta. The binational Sonoran Institute began work 
here on patches of existing habitat established when the river flowed 
through its channel in the late 1990s or early 2000s. Soon, the project 
should cover about 800 acres, and it already employs more than 20 peo-
ple, many of whom live in nearby villages. Families can visit the resto-
ration project, and students come out to tour the newly re-established 
cottonwood forests. Beavers have returned here, as well as bobcats and 
coyotes. There are also rodents, raptors and rattlesnakes. The Sonoran 
Institute leases or buys water from farmers in the Mexicali Valley to 
support the wetlands, and the more than 250,000 trees they’ve planted 
here. 
  Walking through the cottonwood forest, Pitt says this landscape was 
destroyed before anyone figured out what to do about it. When the 

199GHOST RIVERS, WARNINGs, & OPPORTUNITIES



200 LAURA PASKUS

Colorado River started running dry in the mid-20th century, 
there weren’t yet environmental laws to temper or stop destruc-
tive operations or policies. “We didn’t have a regulatory frame-
work, we didn’t have courts, and we didn’t have any leverage,” 
Pitt says. “We figured that out at some point in the mid-2000s 
and figured out that as a conservation advocacy community that 
our path forward had to be collaboration and cooperation. We 
had no choice.” 
  But whether talking about Laguna Grande or the pulse flow, 
Pitt is careful to note the delta is by no means fully restored. 
“When we say ‘restoration’…we mean there’s going to be a tiny, 
little ribbon of green that connects the Upper Gulf to the Colo-
rado River,” she says. “That’s important. But that’s not the del-
ta.” 
  In the intermountain West, 70 percent of all wildlife depend 
on river corridors for some part of their life cycle, she says. And 
communities need rivers, too. “The perspective on rivers that 
has allowed us, as a society, to manage them unsustainably—
where our demands exceed supply, which has devastated the 
health of rivers—is also set up to devastate communities,” Pitt 
says. Fixing rivers means stabilizing water supplies for com-
munities, both urban and rural. As water managers and stake-
holders wrangle with policy, infrastructure and water uses and 
rights, they can also be deliberate about healthy rivers—or, she 
says, “remnants” of healthy rivers.
  Unlike in the past, environmentalists and community advo-
cates aren’t always on the outside, unable to apply the brakes 
to destructive projects or unsustainable policies, she says. And ad-
dressing climate change offers the chance to look at things differently, 
too. 
  “All those water management systems that seemed in the past so 
fossilized and unable to adapt to changing social values are now having 
to change because of climate change and the declining supply,” Pitt says. 
“As they’re revisiting the policy, which will change the infrastructure, 
which will change how water is distributed across economies and 
societies—now is the time for us to be at the table, helping to find the 
ways to at least not lose more, and in some cases, to try and rebuild.” 
  Not only are “water resources” in the contemporary American West 
managed in ways that are “fossilized,” the ways in which we perceive 
water itself lack usefulness. It’s useful, then, to look beyond the 
American West.
  The geographer Kuntala Lahiri-Dutt, for example, argues for a re-
consideration of the binary of land and water, within the rubric of hy-
brid environments. She suggests that thinking through the historical 
production of water/lands will help geographers move beyond what 

Figure 117. The largest reservoir in the western United States, Lake Mead, is approaching such 
low level that the federal government may soon step in to impose restrictions, unless water 
users in Nevada, Arizona and California can agree to a drought contingency plan that mandates 
shortage-sharing. The white “bathtub ring” visible on the cliffs is about 150 feet tall. Photo by 
Laura Paskus, 2018.
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has become an “indissoluble dichotomy” and she urges geographers 
to think beyond the nature-culture binary and beyond the “deeply 
entrenched water-land dichotomy” (Lahiri-Dutt, 2014). Geographers 
have not fully dealt with this sort of hybrid envirronment she writes, 
in which land and water are inseparable and give rise to a “nebulous 
and fluid environment” (Lahiri-Dutt, 2014).
  Thinking of this hybridity as fluid and transient, challenges the 
notion of permanence in landscapes and encourages “negotiations” 
between land and waters”the seas, rivers, and lakes that geographers 
have long constituted as lying outside the terra firma” (Lahiri-Dutt, 
2014). In the Bengal floodplain, she shows how the “aqueous land” 
is more than just the product of fluvial action. Colonial interactions, 
including changes in land tenure and revenue collection, along with 
post-colonial dam-building coproduced the hybrid environment, and 
did so at different geological scales (Lahiri-Dutt, 2014). 
  Although the American West’s arid-lands rivers are vastly different 
from the “spongy” environments of Bengal, Lahiri-Dutt’s work pro-



Figure 118. Red Hill Bay Marina at the Salton Sea. Today, the waters are about a mile from the 
marina. Photo by Laura Paskus, 2018.
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vides a useful framework for thinking about the impermanence of riv-
ers, due to geological, climatic, historical, and political factors. Howev-
er exciting, and heartening, river restoration efforts are, it’s important 
to heed Guha and Martinez-Alier (2013), who pointed out the ways 
in which the overconsumption of the industrialized world and by ur-
ban global elites spurred the same wilderness or biocentric perspec-
tives that often continue the process of transferring resources from 
the poor to the wealthy. Neither the mistakes of the American wilder-
ness movement, nor of American-led efforts to conserve big cats, large 
game animals, and other species in the developing world, should be 
repeated in an effort to bring waters back to dry riverbeds. 
  After all, the rivers of the arid western United States aren’t drying 
due to drought. Rather, they’re drying because of overconsumption, 
conspicuous consumption, and the inability of contemporary Ameri-
cans to live within their hydrological means.
  As long as fountains spray tens of thousands of gallons of water 
per day into the parched air of Las Vegas—which receives four to six 
inches of rain per year on average—or people continue growing lawns, 
filling swimming pools, flood-irrigating winter lettuce and alfalfa for 
livestock (all the while wasting food at gluttonous speed), “water scar-
city” in the American West cannot be taken entirely seriously.
  Meanwhile, the tools with which contemporary westerners have 

Figure 119. Before the waters of the Colorado River are sucked into Hoover Dam, their move-
ments are hypnotic. Photo by Laura Paskus, 2018.
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claimed to adapt to drought conditions—building gargantuan dams 
and reservoirs—are already beginning to fail, just decades into the 
new planetary era associated with climate change. 
  The Colorado River’s largest reservoir, Lake Mead, is less than 40 
percent full, and its cliffs show a “bathtub ring” about 130 feet tall. 
As of early March, the lake’s water level was 1,088 feet above sea lev-
el. When it reaches 1,075 feet, that triggers federal rules that cut the 
amount of water users in Nevada, Arizona and California can take. The 
spring forecast for the Colorado River Basin remain “well below aver-
age.” 
  Water users in the three states, including cities like Las Vegas and 
Los Angeles, the Central Arizona Project, irrigation districts in South-
ern California and tribes are all keeping a close eye on the reservoir—
and still need to work out a drought contingency plan to avoid those 
federally-mandated cuts if the reservoir keeps dropping. 
  On the Rio Grande, Elephant Butte Reservoir is 23 percent full, and 
the Rio Grande Basin is experiencing the worst water year since re-
cords begin, in the 1890s. Water managers have some storage in up-
stream reservoirs, but they admit this will be a “grim” year (Paskus, 
2018c). In this sense, the work of critical physical geographers, includ-
ing Rebeca Lave may be useful. 
  Given the impact of humans on widespread scales, human and phys-



Figure 120. Data and graph from Texas Water Development Board. Photo by Laura Paskus, 
2018.
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ical considerations cannot be examined in isolation nor reduced to 
simple variables; instead explanatory frameworks need to change and 
classifications of species or biomes may even need to be reevaluated 
for their relevancy (Lave et al, 2014). Broadening their epistemology 
and training, and spanning physical and critical human geography, is 
necessary work, Lave argues, especially as the connections between so-
cial and biophysical systems become increasingly clear. 
  Climate justice cannot be achieved without understanding that 
Earth’s physical changes are rooted in global political economy, his-
tory, and colonialism (Lave, 2014). And by engaging across the divide 
and combining social theory with a deep knowledge of a particular 
field of environmental science, Lave believes “we may just be able to 
move from critiquing natural resource policy to making it more just” 
(Lave, 2014). 
  At this precise moment in history, contemporary westerners are 
facing a choice, an opportunity: We can cling to outdated water laws, 
wasteful water practices and failing infrastructure. We can fight with 
one another, depriving rivers of their water in order to pour it onto 
lands never meant to support crops like alfalfa, cotton, or even most 
fruit and vegetable crops. We can allow our cities to dry out rural com-
munities and outbid farmers for their water. Or we can forge a new 
way of connecting with our landscapes and waters. We can remem-
ber how to respect our landscapes and waters, rather than trying to 
dominate or subvert them. We can support sustainable agricultural 
practices, improve and nurture our cities and urban communities, and 
remember to treat water in the desert as the rare gift that it is. 

Figure 121. The city of Las Vegas is built on Colorado River water, not just 
casinos. Photo by Laura Paskus, 2018.
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*Note: I cite my own reporting not because it carries the authority of academic 
work, but to be transparent that some of the sections of this paper come from my 
reporting and are not necessarily original to this paper.

REFERENCES

Cook, B. I., Ault, T. R., & Smerdon, J. E. (2015). Unprecedented 21st century drought 
	 risk in the American Southwest and Central Plains. Science Advances,                     	
	 1(1), e1400082. 
Dettinger, M., Udall, B., & Georgakakos, A. (2015). Western water and climate change. 	
	 Ecological Applications, 25(8), 2069-2093. 
Elias, E., Rango, A., Steele, C., Mejia, J., & Smith, R. (2015). Assessing climate change 	
	 impacts on water availability of snowmelt-dominated basins of the Upper Rio 	
	 Grande basin. Journal of Hydrology: Regional Studies, 3, 525-546. 
Guha, R., & Martinez-Alier, J. (2013). Varieties of environmentalism: essays North and 	
	 South. Routledge. 
Gutzler, D. S. (2013). Streamflow Projections for the Upper Gila River. New Mexico In	
	 terstate Stream Commission. 
Gutzler, D. S., & Robbins, T. O. (2011). Climate variability and projected change in the 	
	 western United States: regional downscaling and drought statistics. Climate 	
	 Dynamics, 37(5-6), 835-849. (First published online June 8, 2010.) 
Gribben, A. (1992). Holy Wells and Sacred Water Sources in Britain and Ireland: An 	
	 Annotated Bibliography. Garland Pub. 



206 LAURA PASKUS

	 Dynamics, 37(5-6), 835-849. (First published online June 8, 2010.) 
Gribben, A. (1992). Holy Wells and Sacred Water Sources in Britain and Ireland: An 	
	 Annotated Bibliography. Garland Pub. 
Lahiri-Dutt, K. (2003). People, power and rivers: experiences from the Damodar River, 	
	 India. Water Nepal, Journal of Water Resources Development, 9(10), 251-267.
Lahiri-Dutt, K. (2014). Beyond the water-land binary in geography: Water/lands of Ben	
	 gal re-visioning hybridity. ACME: An International E-Journal for Critical 
	 Geographies, 13(3). 
Lave, R. (2014). Engaging within the academy: a call for critical physical geography. 	
	 ACME: An International Journal for Critical Geographies, 13(4), 508-515. 
Lave, R., Wilson, M. W., Barron, E. S., Biermann, C., Carey, M. A., Duvall, C. S., Mun-	
	 roe, D. (2014). Intervention: Critical physical geography. The Canadian 
	 Geographer/Le Géographe Canadien, 58(1), 1-10. 
Lehner, F., Wahl, E. R., Wood, A. W., Blatchford, D. B., & Llewellyn, D. (2017). Assess-
	 ing recent declines in Upper Rio Grande runoff efficiency from a paleocli-
 	  mate perspective. Geophysical Research Letters, 44(9), 4124-4133. 
Mankin, J. S., Viviroli, D., Singh, D., Hoekstra, A. Y., & Diffenbaugh, N. S. (2015). The 	
	 potential for snow to supply human water demand in the present and future. 	
	 Environmental Research Letters, 10(11), 114016. 
Mote, P. W., Li, S., Lettenmaier, D. P., Xiao, M., & Engel, R. (2018). Dramatic declines in 	
	 snowpack in the western US. npj Climate and Atmospheric Science, 1(1), 2.
Pascolini-Campbell, M., Seager, R., Gutzler, D. S., Cook, B. I., & Griffin, D. (2015). Caus-
	 es  of interannual to decadal variability of Gila River stream flow over the 
	 past century. Journal of Hydrology: Regional Studies, 3, 494-508. 
Paskus, Laura (2018, February 19). Looking for lessons along the Colorado River. New 	
	 Mexico Political Report. Albuquerque. 
Paskus, Laura (2018, March 2). When rivers, or at least their remnants, return. New 	
	 Mexico Political Report. Albuquerque. 
Paskus, Laura (Producer). (2012, October 28). KUNM News [Radio broadcast]. Albu-	
	 querque: KUNM-FM. 
Udall, B., & Overpeck, J. (2017). The twenty-first century Colorado River hot drought 	
	 and implications for the future. Water Resources Research, 53(3),  2404-2418. 
Wuebbles, D. J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K. Mayco
	 ck (Eds.) (2017). Climate Science Special Report: Fourth National Climate 
	 Assessment. Washington, D.C., U.S. Global Change Research Program

Figure 122. Millions of years ago, as early humans were still developing and migrating, the 
Colorado River chiseled out the Grand Canyon. Photo by Laura Paskus, 2018.
Figure 123 (following spread). The Rio Grande in Albuquerque in March 2018., Photo by Laura 
Paskus, 2018.
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