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body modification, it seems that this will only continue to unfold. As these physical
transformations become more possible, MUVEs like Second Life can be seen more and
more as a means of prototyping new identities.

Transreal Identities, an Intersection of Becoming and Mixing

Perhaps embodied interfaces are more important than appearance, which for human avatars
in Second Life is something like a marionette, wax dummy or ventriloquist's doll. Further, the
uncanny experience one has when viewing a wax doll has a great deal of resonance with
Second Life. I propose the notion of transreal as having strong relevance to the epistemology
of transition with regards to both virtual worlds and biotech. When thinking of the uncanny, of
viewing something that looks almost human, there is an experience of a shifting in and out of
multiple simultaneous readings. Similarly, while not implying that trans people are less than
human, but instead that dolls and avatars are perhaps closer to human than we admit, the
experience of looking at a transgender person or at an avatar in Second Life often contains
this characteristic. One looks at the person or avatar and, in the process of looking, multiple
readings of the subject shift in and out of one's mind. I have felt this myself as well as seen
people interacting with me, looking at me and displaying this kind of shifting or confusion,
switching language, "ma'am, um, I mean, sir," or something similar. With a transgender
person such as myself, the expression of transreal may arise from my identification as queer,
as between two genders that most people think make up the ontological totality of
expression. Often my gender expression is seen as impossible or outside of categories and
so the viewer attempts to read my gender as male or female. For them, I am simultaneously
multiple genders, which is impossible in a way, until they have resolved in their minds that I'm
transgender, or queer, or gay or that my gender presentation is false, or less real than my
biological makeup.

Scale model of performance space in Second Life, with live
video feed of physical performance space
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A transreal identity is an identity which has components which span multiple realities,
multiple realms of expression, and often this is perceived as a rapid shifting or a shimmering,
as in the case of a mirage, between multiple conflicting readings. Millions of people today
have identities which have significant components which span multiple levels of reality,
including Second Life avatars and other virtual worlds. For many, such as the Otherkin or
trans-species community, they consider these virtual identities to be their "true selves," more
significant than their physical bodies. Yet the notion of transreal can be a way to subvert the
very idea of a true self, if one's self contains multiple parts which have different truth values
or different kinds of realness. A study at the Virtual Human Interaction Laboratory at Harvard
[13] has shown that after only thirty seconds with an "attractive" avatar, people's real world
behavior changed. This is just one example of a real identity which has been shaped in part
by a virtual world. Any identity in the process of becoming can be thought of as transreal, as
it exists in the present but also as potential, in multiple states of reality.

From Baudrillard's statement, "neither real, nor unreal: hyperreal," [14] we can move to both
real and unreal, existing in multiple realities, mixing realities, transreal. Transreal identity
destabilizes epistemological systems which would privilege real phenomena such as the
body or real world social interactions, and extends the necessary field of investigation into
virtual, digital and fantasy worlds. Further, perhaps transreal identities can serve to
destabilize contemporary protocols of biopower by offering a space to develop ideas of
possibilities which can enable new demands for everyday life that are incompatible with such
protocols. You see me standing here, but you also see my avatar, who exists in a world with
different possibilities; you see the self I have created in a different world and the merging of
those possibilities in my desire and agency.

Perhaps this notion of the transreal has an even broader significance for understanding
contemporary phenomena. For example, during my performance of Becoming Dragon, I
used voice chat in Second Life. Visitors to the real space would see me turn my head when
someone entered the virtual room and start talking to the virtual visitor. In this way, I was
often engaged in two or more conversations at once, including text chat windows. Yet one
could see this experience as a hyper-extension of the daily experience that people have
when talking to someone face to face and texting on their cell phones, an experience of
managing multiple identities and conversations at once across multiple realms of telematic
space or multiple communicative strata.

The Trajectory of Mixing, In the Flesh

The notion of transreal is an example of the intersection of becoming and mixing, but I wish
here to follow the trajectory of mixing further. The body with administered hormones,
transgender or transsexual, can be another way of considering the transreal, that is, the body
with virtual organs or unfolding organs. In my body, hormones are circulating which are
molecularly identical to natural hormones, but which come from a pill. The results are
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physical changes in my growth, such as actual breasts, skin changes and fat distributions
which could be called a female body. And yet, as I have a penis, perhaps my body could not
be called female. As the knowledge of my body increases, the decidability about my sex
could seem to be more accessible, yet the mixing of male and female physical attributes
troubles this distinction. If one is questioning whether I am a real male or female, or male or
female in real life, IRL, as is sometimes asked of Second Life users, the answer to the
question is not simple and could be described as multiple and simultaneous, a kind of
transreal blurring of bodily borders.

Brian Massumi states, "when a body is in motion, it does not coincide with itself. It coincides
with its own transition: its own variation," [15] but perhaps that is even more true of the body
in transition. While transgender bodies are in transition due to willful efforts to change them,
aren't all bodies in multiple transitions of aging, training, growth and consumption? An
observation of intensive degrees is useful here and the involvement of agency in transition
adds a dimension of desire into the multiplicity of the subject in transition. Yet all of these
states of transition can benefit from the language I am hoping to contribute to.

Partially Formed Organs, Mixing Sexes

With respect to biotechnologies, specifically medical technologies which afford a degree of
transformation today such as surgery, hormones, tattoos and more extreme body
modifications, the decision to act is still based on limited knowledge and conjecture, but
carries more weight and consequences.

Sandy Stone writes, "In the transsexual as text we may find the potential to map the
refigured body onto conventional gender discourse and thereby disrupt it, to take advantage
of the dissonances created by such a juxtaposition to fragment and reconstitute the elements
of gender in new and unexpected geometries." [16] One way of considering ways of creating
new genders through mixing is to imagine gender as an assemblage. Considering first
biotechnologies such as synthetic hormones, one can imagine the gendered sexual
characteristics of the body as resulting largely from the bodily levels of testosterone,
estrogen and progesterone. As these hormones are chemical, perhaps the operation of
mixing is the clearest here -- sexual alchemy. In my body, currently, I have a combination of
estrogen, testosterone and progesterone. This is modulated through my daily intake of the
drugs Estradiol, a form of estrogen, and Spironolactone, a testosterone blocker. The last time
I spoke to my endocrinologist, she said that my levels of testosterone were still within the
male range, but my levels of estrogen are not. As such, my physical sex could be considered
as something other than male or female, if hormone levels were the main diagnostic
characteristic. The effects of taking Estradiol include softening of the skin and redistribution
of fat towards the thighs and hips, and increased breast growth.
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Public discussion with Sandy Stone, "Gender and Desire in
Virtual Worlds", part of Becoming Dragon

To examine this operation of mixing that these biotechnologies enable, I would like to discuss
the example of my breast, my right breast to be specific. Recently, my right breast has begun
growing more than it ever has, and much more than my left breast. As a result, it is sore,
highly sensitive and it has a new feeling of mass. As a result of this, I have new feelings and
sensations which I have never had before, not only the physical sensations of pain and
pleasure from my breast itself, but also new sensations of movement, such as the pain in my
breast when running. While I have heard these things described before by women, there is
an indescribable difference in having the sensations myself. I could have asked many
women before what the feeling was like and tried to understand it by collecting all of their
various observations, but the actual sensation of the mass of flesh that is newly part of my
body lies across an incommensurable gap from the words and sentences which might
describe it. In addition to this, the resulting cascade of affects and ideas about my identity,
my body and the potential for change all flow forth from this wordless experience of pain and
pleasure in my nipple. While so much has been written about the partial object of the breast,
the oral drive and the organ without a body, what of the partially formed organ, the new,
growing, incomplete organ, which in my case may be a breast but could be something far
more fantastical in other cases given the rapid pace of biotechnology? What do the recent
recipients of the new face transplant technologies have to say about Levinas and faciality?
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Public discussion with Stelarc, "The Body in
Transmission/Transition, Learning to Live in Mixed Realms", part

of Becoming Dragon

Further, my small, growing breasts are facilitating an unfolding of new sexual interactions
between myself and my partner. She wants to touch them, to kiss them. She knows they are
incredibly sensitive and wants to give me pleasure through them. Further, she has had
almost exclusively heterosexual relationships in the past, and so this desire is emerging
within her as well. I am learning to enjoy the new pleasure, but this new pleasure is also a
result of actual physical changes in my body. The interaction of these two elements is hard to
distinguish: how much am I learning new affective states of reception and how much am I
physically developing new interfaces for sexual interaction? How much can a pleasure be
learned? Many of the LGBT rights movements are predicated on the notion that desire is
innate, something we're born with, but this claim can undermine agency and the ability to
consciously change one's body, reifying a privileged notion of "real" desire and "real" bodies.

Epistemological Concerns, Operations in the Field of
Phenomenology

Much of the writing in this essay has consisted of my observations of sensory experiences
and observations on those experiences. I would suggest that this is a phenomenological
approach to extracting knowledge from my performative gestures and my daily experience.
What might the limits of such knowledge be?

Looking to phenomenology, the writing of French philosopher Maurice Meuleau-Ponty is very
important in this context, as his work sought to overcome both the empiricism and idealism of
Western philosophy, using the experience of the body as a way of overcoming dualisms. [17]
Merleau-Ponty, in his book Phenomenology of Perception, makes a strong link between the
body and phenomenological investigation, engaging in a kind of epistemology of the flesh.
He states in the chapter on the problem of the body that "the constitution of our body as
object... is a crucial moment in the genesis of the objective world." [18] As such, it would
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seem that the introduction of the virtual body, or the transreal subject with a distributed body
which is both real and virtual, would invalidate phenomenology as a mode of knowledge. Yet
I am inclined to not simply dismiss phenomenology, but to recognize that it is a horizon.
Discussing "The Body in its Sexual Being," Merleau-Ponty states, "there is in human
existence a principle of indeterminacy... existence is indeterminate in itself, by reason of its
fundamental structure, and in so far as it is the very process whereby the hitherto
meaningless takes on meaning." [19] In this I read an opening of possibility for a body in
transition, a body which is beyond our understanding in this reality, a body which finds itself
to be the site of new emerging sexual desires.

Feminist writer and artist Bracha Ettinger's work also deals with sexuality and trans-
subjectivity. Ettinger notes an opening in Merleau-Ponty's work as well when she writes,
"Merleau-Ponty articulates a space of bursting and dehiscence in the Real prior to the
bifurcation into subject and object, where the ecart between-two is a 'fragmentation of being'
and a becoming or 'advent of the difference' in a 'virtual foyer,'" [20] pointing to the virtual as
a space of potential that is embodied in intersubjective spaces such as her matrixial
borderspace, the space of the womb where mother and child are undifferentiated. Perhaps
the space of bodily becoming can be seen as a state which holds off the subject object
distinction and allows for a play of definition. Yet perhaps a different set of tools other than
phenomenology are better suited to a transgender artist seeking to prototype the world she
wants to see.

Science of the Oppressed

I am not proposing that knowledge of becoming and mixing is accessible only to certain
subject positions, but that certain subject positions bring this knowledge to the forefront,
allow it to be known, make a formerly marginalized set of experiences and the knowledge
gained from them no longer marginlized. Electronic Disturbance Theater (EDT) has called
this Science of the Oppressed:

We can imagine Augusto Boal's Theatre of the Oppressed, Chela Sandoval's
Methodology of the Oppressed, Critical Art Ensemble's tactical science, Natalie
Jeremijenko public experiments and what the Electronic Disturbance Theater has
framed today as the "science of the oppressed".... Each gesture diagrams alternative
social forms of life and art that fall between the known and unknown, between fiction
and the real, between clean science and dirty science -- each a part of a long history of
an epistemology of social production which privileges the standpoint of the proletariat,
the multitude, the open hacks of the DIY moments, and of autonomous investigators
who stage test zones of cognitive styles-as/and out of -- concrete practices as
speculation and speculation as concrete practices -- at the speed of dreams. [21]
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Relaxing by the waters of Relic on the Namless Isle

EDT seeks to reimagine knowledge production in the service of oppressed communities and
social movements, and to bring such a knowledge production from below, desde abajo, to
the status of a science. [22] Chela Sandoval's Methodology of the Oppressed is one very
rigorously developed set of practices in EDT's list of inspirations, and one which serves an
epistemological approach well. Sandoval's methodology seems well suited to the multiplicity
of queer relationalities developing through virtual worlds and biotech, as it escapes binary
formations. She writes, "when the differential form of U.S. third world feminism is deployed
these differences do not become opposed to each other... all tactical positionings are
recognized." [23] Sandoval continues, saying that "the differential maneuvering required here
is a sleight of consciousness that activates a new space: a cyberspace, where the
transcultural, transgendered, transsexual, transnational leaps necessary to the play of
effective stratagems of oppositional praxis can begin." [24] One can see virtual worlds and
spaces of body hacking as part of the new space of possibility that Sandoval describes.

Sandoval writes of Donna Haraway's cyborg feminism to help explain her methodology,
speaking of "a creature who lives in both 'social reality' and 'fiction' and who performs and
speaks in a 'middle voice' that is forged in the amalgam of technology and biology -- a
cyborg-poet." [25] Perhaps poetry is the most appropriate form of language to use for the
new epistemological openings created by the new forms of relationality emerging in these
new spaces, a language with ambiguity and uncertainty built-in. Sandoval links Haraway's
cyborg feminism with her own methodology, which stems from US Third World Feminism,
and writes, "these skills enable a coalitional consciousness that permits its practitioner to
'translate knowledges among very different -- and power-differentiated -- communities. They
thus comprise the grounds for a different kind of 'objectivity' -- of science itself .... Haraway's
science for the twenty-first century is one of 'interpretation, translation, stuttering and the
partly understood.'" [26] Sandoval's take on Haraway is a useful articulation of the new
multitudes of genders and sexualities I have spoken of in this paper; Sandoval says that
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"what we are talking about is a new form of 'antiracist' -- indeed even antigender -- feminism
where there will be 'no place for women,'... only 'geometries of difference and contradiction
crucial to women's cyborg identities.'" [27] The goal for Haraway is to

open "non-isomorphic subjects, agents, and territories to stories" that are
"unimaginable from the vantage point of the cyclopian, self-satisfied eye of the master
subject" [and] recognize[] that all innocent "identity" politics and epistemologies are
impossible as strategies for seeing from the standpoints of the subjugated, [instead
remaining] "committed" in the enactment of all its skills to "mobile positioning,"
"passionate detachment," and... "kinship". [28]

This paper has been an attempt at some of these practices, starting with situated demands
and desires for transformation, translating knowledge from shifting and multiple communities
such as the transgender community, body modification community and the community found
in Second Life, in order to contribute to emerging practices of transversal technology studies
and Science of the Oppressed.

In Donna Haraway's recent book on transspecies and interspecies relationality, When
Species Meet, she says that the book is "about the cat's cradle games where those who are
to be in the world are constituted in intra- and interaction." [30] As a theoretical approach,
this involves holding multiple concepts close together, but still apart, and seeing their
interactions like strings in a game of cat's cradle. Similarly, when proposing transversal
technology studies, Anna Munster writes, "the transversal can be configured as a diagram
rather than a map or territory: directional lines cross each other, forming intersections,
combining their forces, deforming and reforming the entire field in the process." [29] These
two inspirations describe well what I have attempted to do in this paper, looking at the lines
of becoming and mixing across the lines of virtual worlds and biotechnology, finding their
intersections and combinations in the transreal, transspecies, body hacking and prototyping.
I have tried to create this diagram in order to consider the uncertainty of transition or
transformation, to deform fields of epistemology and to reform fields of possibility.
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and sovereignty interrelate. Specifically, I did not realize how completely tribal 
sovereignty shapes daily work in Indian Country and how ICTs play an integral 
role in circulating information critical to the daily exercise of sovereignty.

That summer, I drove from Tucson, to Phoenix, to San Diego and conducted 
phone and in-person interviews with nine individuals working on a range of 
projects, from tribal radio stations to oral history websites, law enforcement 
information-sharing centers, databases for tribal governance practices, tribal 
broadband policy making, and network certification programs. My goal was 
to sensitize myself to the dimensions of the interaction between exercises of 
sovereignty and uses of ICTs. I was trying to get a sense for what Vine Deloria, 
Jr., called the “whole vision,” the underlying fabric and purpose motivating 
and giving meaning to Native peoples’ uses of ICTs.

k p y t -lpfm:  t h e  ope r at ions  be hi n d  
“ t h e  voice  of  t he  pa scua  yaqu i  t r ibe”

Hector Youtsey, the manager at the Pascua Yaqui tribal radio station KPYT-
LPFM, which had just set up a streaming radio program, was the first to be 
interviewed. The station is housed in the old smoke shop, an adobe-style build-
ing beside the tribal casino about twelve miles south of the desert city of 
Tucson. The station placard bears the turquoise and red colors of the Pascua 
Yaqui flag, with the black-and-white outline of a radio tower pointing to the 
sky. We enjoyed a conversation about the beginnings of KPYT-LPFM in his 
office between the media and live recording studios. While we spoke, a deejay 
was helping the tribal higher-education director’s son listen to his voice re-
corded live on the air for the first time. The station technician, a retired engi-
neer, sat at a table in the bright sunlight, modifying an antenna for greater 
reception. Gesturing at a server rack, I asked Youtsey what it had taken to get 
the streaming radio program up and going. 

Youtsey described his experience working for a commercial radio station 
in Tucson, and how, after a while, he became more interested in working for 
community radio station, where he could tailor the music and programming 
to community interests. He mentioned this to one of his friends, who was a 
councilman for the tribe. For a few years, the council members had been dis-
cussing how to get a tribal radio station going, especially to promote Yaqui-
language programming and music and cover local news and events. Youtsey’s 
friend asked him if he would be open to helping the tribe set up its station. 
This story about the start of the tribal radio station is an example of tribal 
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leaders recognizing the need for community-level information that will 
strengthen the people’s ways of knowing and community cohesiveness. 

As it turned out, Youtsey was the right man for the job. His experience 
working with commercial radio regulations and community radio needs helped 
him take charge of balancing the Federal Communications Commission (FCC) 
operations standards and the requirements of the Pascua Yaqui tribal govern-
ment. He set up the station by regularly updating the council members and 
also by developing relationships with the different tribal departments that 
were helping with the setup, from construction to provision of information 
technology (IT) services to the tribal library. He hired and trained tribal mem-
bers to work as station employees and turned to his circle of radio colleagues 
and community radio advocates for advice and assistance on training and 
technical fixes. 

Working in this way, he connected with Traci Morris and Loris Taylor of 
Native Public Media, an Arizona-based media advocacy nonprofit, and was 
able to advocate with the FCC for establishing a tribal priority in licensing 
radio spectrum that would fit the shape of reservation lands. In the past, tribes 
had difficulty acquiring licenses because the FCC was allocating licenses for 
cubes of airwaves over squares of land. When tribes would apply for access to 
airwaves above tribal lands, which are not in the shape of squares, they would 
find that competing radio stations already had licenses on or near tribal lands, 
effectively blocking tribes from using radio as a means of communicating local 
information to their communities.8 In the end, the Pascua Yaqui Tribe ended 
up acquiring a low-power frequency modulation, or LPFM, license. 

The official reservation lands for the Pascua Yaqui Tribe consist of 202 acres 
southwest of Tucson, but the more than eight thousand members of the Pascua 
Yaqui Tribe actually inhabit several barrios, camps, towns, and villages in and 
around Tucson and Phoenix and also live in family units throughout Califor-
nia, New Mexico, Texas, and other parts of the United States. As a people, Yaquis 
have resided for millennia throughout what is now northwestern Mexico and 
the southwestern United States. The original sacred homelands of the Yaqui 
people are located outside Guaymas, in the Mexican state of Sonora. In one of 
many violent confrontations with the Mexican state, in the late twentieth cen-
tury, Mexican president Porfirio Diaz enacted a policy of capture and enslave-
ment of Yaqui people defending their homelands or providing care to those 
Yaquis suspected of rebellion against Mexican federal or state authorities. Yaqui 
people were packed into trains and sent to work on hemp and sisal plantations 
in the Yucatán and Quintana Roo, far to the southeast of their homelands.9 To 
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this day, Yaqui families reside throughout both the United States and Mexico 
and share information about changes in their communities and neighboring 
cities and how federal, state, and tribal policies affect the health, spirituality, 
and well-being of the people as a whole. 

While a low-power FM station serves the needs of people living on the res-
ervation near south Tucson, the bandwidth is insufficient for meeting the needs 
of tribal people living throughout the United States and Mexico. The streaming 
radio station allows anyone living beyond the reach of KYPT-LPFM 100.3 to 
visit the tribal website and listen to language lessons, music, news, and other 
special programs. Youtsey worked with the tribal council and specialists in 
the tribal IT department to set up and test the streaming radio system. Shortly 
after setting it up, he began receiving e-mails and phone calls from listeners 
in unexpected places, thanking the station for the interesting programming 
and local music. Musicians submitted their CDs for radio play. Youtsey made 
sure that the deejays promoted community programs on air within half a day 
of receiving requests. The station technician began testing ways of bending 
the antennae so that the signal could be boosted through a technical modifica-
tion in spite of the low-power designation. He organized a volunteer program 
that would teach youth about working in a radio station, creating programs, 
and recording and playing their own media on the air. It soon became clear 
that this theme of teaching and training tribal youth would pop up in every 
tribal ICT venture I observed.

Indeed, the individuals I interviewed during that summer would echo 
many of Youtsey’s experiences utilizing ICTs to convey information for tribal 
community needs. Ideas for projects began with tribal leaders discussing the 
need for quality local information and then finding talented and experienced 
individuals among their networks of friends, family, and associates who could 
implement their ideas. These individuals would work as champions and man-
agers of the project. In Youtsey’s case, he champions the potential for com-
munity radio within the tribe, connecting local needs with the capacity of the 
technology. He advocates for tribal radio in local and national forums. He also 
manages the daily functioning of the radio station. This blend of activity—a 
form of ICT leadership—requires knowledge of the tribal community’s history 
and geopolitical status, awareness of contemporary community needs and 
interests, an understanding of the policy and technical requirements needed 
to run the ICT project, entrepreneurial acumen, managerial skill, and a long-
term vision for what the ICTs in question can do to improve community well-
being. Over and over, I saw that strong relationships were key in acquiring 
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capital to fund projects, developing technical training programs, acquiring 
hardware and software, hiring the right people for the right jobs, and advocat-
ing for needed policy changes with governmental agencies, such as the FCC. 

In this case, I could see that the Pascua Yaqui Tribe’s work toward establish-
ing a radio station was also about increasing tribal community members’ 
awareness of events, services, programs, and local news of interest to the tribe. 
It was about increasing the tribal government’s ability to disseminate informa-
tion to tribal members—information that could increase the tribe’s capacity 
to self-govern—and it was also about creating a space where tribal members 
could advertise their own programs and events, such as back-to-school events 
and concerts, and share shout-outs to loved ones and, of course, the elders’ 
words. Thinking back to expressions of cultural sovereignty, I could see how 
the radio station was allowing for the sharing of elder’s knowledge through 
Yaqui-language programming and was cultivating young people’s knowledge 
through workshops and educational and arts events. Thinking back to the 
mechanisms of colonization, I could see that the tribal radio station was serv-
ing an important decolonizing function by centering information flows within 
the tribal community, divesting non-tribal corporate ownership of radio spec-
trum over tribal lands, and retuning the use of the spectrum to promote tribal 
community events rather than mass media ClearChannel programming. 

sm a rt  wa lls  a n d  t wo -way  r a dios:  
ic ts  across  t he  tohono  o ’odh a m  n at ion 

After visiting with Youtsey, I spent time speaking with Police Chief Joseph 
Delgado at the Tohono O’odham Police Department. Like the Yaqui people, the 
Tohono O’odham people are both binational and transnational, having lived 
for millennia in desert and coastal homelands stretching from what is now 
northwestern Mexico through the southwestern United States. As a federally 
recognized US tribe, the Tohono O’odham Nation comprises more than 4,500 
square miles of land located south of Tucson along the US-Mexico border. 
Indeed, the nation’s southern boundary is also the US-Mexico border, a bor-
derline negotiated through the 1854 Gadsden Purchase, when US ambassador 
James Gadsden sought completion of a southernmost US transcontinental 
railroad line, as well as reconciliation of outstanding property and citizenship 
claims made by American and Mexican settlers during the 1848 Treaty of Gua-
dalupe Hidalgo. More than 150 years later, the US-Mexico border continues to 
be a contested space regarding landownership and access, as well as citizenship 
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rights. The border is a testing ground for the national sovereign powers of the 
United States and Mexico, particularly with regard to economic expansion, 
nationalist identities, and the enactment of policies delimiting the lives and 
labor potential of all those who cross border checkpoints for work and family. 
Surveillance technologies—drones, identification with embedded microchips, 
infrared long-range cameras, elaborate checkpoints, interrogation techniques, 
and vehicle X-rays—pervade the region for hundreds of miles on both sides 
of the line. The challenges for Indigenous peoples residing in the US-Mexico 
border region are unique and complex. This is especially true for the Tohono 
O’odham people and their government, the Tohono O’odham Nation. 

A few days earlier, I had traveled into the desert with Tohono O’odham 
human rights activist Mike Wilson, filling water tanks and leaving gallons of 
water for people without passports and green cards who cross illegally into 
the United States through the O’odham deserts rather than through border 
checkpoints. The Sonoran desert is harsh terrain, arid and rocky, reaching 
temperatures above one hundred degrees Fahrenheit during spring, summer, 
and fall and dropping to less than sixty degrees at night. Many people perish 
in these harsh conditions. A number of years ago, US Customs and Border 
Protection—formerly Immigration and Naturalization Services and now po-
sitioned under the Department of Homeland Security—designed a deterrence 
technique in which they positioned checkpoints at geographically temperate 
locations, thereby funneling people seeking to cross without papers through 
the harsher desert terrain. The goal of the program was to deter people from 
crossing.10 Yet people still cross. Sadly, more people perish while trying to 
cross through the Tohono O’odham Nation than at all other points along the 
border.11 

Wilson is critical of the Tohono O’odham Nation executive leadership for 
what he explains is their misreading and misuse of tribal sovereignty.12 A US 
Marine veteran and a former pastor of a local Baptist church, he cautioned me 
about believing too much in the notion of tribal sovereignty. Born and raised 
on the US-Mexico border—internalizing it as a conflict zone for all who cross 
there—I empathized with his critique. Indeed, as a mode of governance, tribal 
sovereignty has its limitations.13 While the sovereign rights of tribes continue 
to be the most powerful legal and political mechanism that US tribes have 
for negotiating with the federal government, and the top defense against state 
encroachment and private citizens wishing to profit off tribal lands and bodies, 
sovereign tribal governments can nevertheless also provide a haven for un-
scrupulous tribal politicians whose desire for power often overrides their com-
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passion for humanity, the environment, and even their own relatives. Wilson 
is a deeply compassionate individual and identifies injustice where he sees it, 
which is, in itself, a Sisyphean labor given the often violent human and political 
dynamics of the border region. Sitting and working alongside Wilson reminded 
me quite a lot of visiting with my own relatives, cool-headed critical thinkers 
as familiar with the desert terrain as with the human dynamics that unfold in 
borderland emergency rooms and at the far edges of tribal ceremonial grounds, 
where those suffering psychosocial traumas unleash their troubles in ways 
that frighten all but the most grounded individuals. 

I watched the changes in the beautiful desert landscape from the cab of 
Wilson’s pickup as he drove us from one watering station to the next. From 
an information perspective, I sought evidence of telephone lines, radio towers, 
satellite dishes, wireless receivers, and the like. As we approached the border, 
we drove past a building that served as a base station for US Customs and 
Border Protection officers working on O’odham land. A large steel tower lay 
unused, in pieces, alongside the building. It was a smart wall tower, an ex-
pensive information system designed by Boeing about a decade earlier.14 The 
goal of the smart wall had been to utilize 360-degree environmental sensors 
and wireless broadband technology to transmit data about movements in the 
landscape to roving unmanned aerial devices and back to border officers work-
ing at base stations and at strategic points in the field. Later, as we drove to 
another watering station, I noted old television sets, broken telephones, mat-
tresses, and children’s toys heaped beside a dumpster. I considered how tribal 
leaders must perceive the life cycle of devices—from design to deployment 
to recycling and elimination—within the taut geopolitical ecology of their 
homelands.

Questions of how the sovereign rights of tribes are tested at the boundaries 
of tribal lands were on my mind as I sat with Chief Joseph Delgado in his office 
across from the San Xavier Mission south of Tucson. Chief Delgado described 
how his officers undergo a critical decision-making process when they are 
alone out in the field and run across groups of individuals involved in illegal 
activity. There are parts of the Tohono O’odham Nation desert landscape where 
cell phones do not receive signals. Officers carry short-range radios as a com-
munications backup. I asked about the systems they use to share information 
with authorities from other law enforcement agencies, such as the US Customs 
and Border Protection officers, the neighboring Pima County Sheriff ’s Depart-
ment, and the Tucson Police Department. Chief Delgado described the fusion 
centers project sponsored by the US Department of Justice. 
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Fusion centers are strategically located organizations that take in and collo-
cate information from state, municipal, tribal, federal, and other law enforce-
ment agencies for the purposes of intelligence analysis. Chief Delgado referenced 
the infamous case Oliphant v. Suquamish, in which US Supreme Court Justice 
William Rehnquist decided that tribal courts could not try non-Indians residing 
on Indian reservations.15 The number of non-Indian criminal suspects living 
on reservations is high. I considered what I know about the way crime and vio-
lence regenerate in the US-Mexico border zone and triangulated to consider 
the US-Mexico–Tohono O’odham Nation border zone.16 Truly, Native Americans 
are border crossers. It is central to the Native experience, to exist as kin to an 
Indigenous people and yet to also exist as a marginalized subject of a dominant 
colonial government, a member of a tribe, and a voting citizen of a state and a 
federal government. From an information perspective, I thought about the 
asymmetries in information sharing that occur as tribes seek to make their 
information systems operable with neighboring municipal, county, state, and 
federal authorities, the trust that must be involved in making information-
sharing decisions, and law enforcement consideration for public safety needs 
and the rights of tribal members and non-Indians living on reservation lands.17 

The Tohono O’odham Nation hosts three casinos within the boundaries of 
its reservation. Chief Delgado described the work his team does there, watch-
ing for criminal activity associated with gaming operations and maintaining 
public order. With such a large and institutionally diverse landscape to monitor, 
Chief Delgado’s officers work to uphold public safety in some places laden with 
robust ICT infrastructure and information flows, such as near the casinos and 
townships, and in other places thick with linguistic differences, no cellular 
and radio service, and regulations obstructing or curbing critical information 
sharing, such as at the borderlines and deep in the desert. Each year, during 
certain seasons, many people in the region, including O’odham people, Yaqui 
people, Mexican Americans, and others, undertake arduous pilgrimages from 
one mission to another, to family homes, and to other sites of prayer located 
alongside centuries-old routes from southern Arizona into the Mexican state 
of Sonora. These pilgrimages are an important aspect of Tohono O’odham 
spiritual practice and history. Chief Delgado described a communications tech-
nique that the public safety officers employ to alert people on pilgrimage about 
points of safe passage, sudden thunderstorms, and fire warnings. Listening to 
Chief Delgado, it became clear that dispatch centers, fax machines, cellular 
phones, shortwave radios, Facebook pages, and tribal radio stations playing 
through the speakers of four-wheel-drive trucks ranging through the desert 
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are all part of a flexible system of devices for sharing information critical to 
maintaining public safety in the remote parts of Indian Country.

It is clearly a challenging task, designing information systems that are 
based on the same regulated technical standards but strictly curb flows of 
information according to the rights of individuals, the needs of institutions 
and community groups, and national and tribal governmental policies. While 
technically sophisticated, and certainly costly, the smart wall lay in pieces 
across the desert, revealing both the limitations of industrial materials in 
harsh conditions and the limitations of complex systems imported into regions 
where the jurisdictional tensions of multiple sovereign authorities preclude 
easy intra-institutional collaboration. Maintaining public safety for the Tohono 
O’odham people—challenging in any scenario—requires that the Tohono 
O’odham Police Department innovate as best it can, given the social, technical, 
and political constraints of its jurisdiction. In some situations, four-wheel-drive 
trucks, two-way radios, and cool heads can accomplish more than a smart 
wall. Speaking with Chief Delgado showed me that a keen understanding of 
the tribal landscape and communities therein provides the foundation for de-
signing a sociotechnical assemblage that serves a tribe, in particular a sover-
eign tribe standing strong in the midst of geopolitically contested terrain. 

In a month’s time, I spoke with more individuals about their projects: Richard 
Alum Davis of KUYI Hopi Radio; Joan Timeche of the Native Nations Institute; 
Sandy Littletree of the Knowledge River Tribal Librarians Oral History Project; 
and Traci Morris of Native Public Media. With each person I interviewed, I 
learned more about how uses of ICTs relate to exercises of tribal sovereignty. 

ku y i  hopi  r a dio:  pro gr a mmi ng  to  m atch  
t he  r h y t h m  of  home l a n d

Richard Alum Davis, the station manager at KUYI Hopi Radio, described how 
the Hopi Tribe set up its own community radio station. The Hopi people are a 
Pueblo people who have resided for millennia in the canyon and desert mesas 
in what is now the Four Corners area, where New Mexico, Arizona, Colorado, 
and Utah meet. The Hopi Tribe reservation land is presently located in north-
eastern Arizona—surrounded by the Navajo Nation reservation land—and 
the tribal government serves Hopi people and Tewa people residing within its 
borders. Bearing a complex philosophy and spiritual practice, Hopi people 
have for generations exercised a communal mode of self-governance deeply 
rooted in the seasonal rhythms of their homeland. As members of a federally 
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recognized tribe, they have also developed a government that interfaces with 
the Bureau of Indian Affairs and other federal agencies. 

When Davis and I first arranged for a phone conversation, I laughed because 
we both had to plan to park ourselves in unusual locations where we could 
receive cellular phone signals. He was heading to a parking lot near a gas sta-
tion in Hopi where he could receive a signal, and I was sitting in the back of 
my father’s truck in Mesilla, New Mexico, facing northwest. I’d been to Hopi 
before to visit friends and was soothed by the blue sky filled with traveling 
rain clouds, the subtle shapes of the windswept desert floor, and the striking 
rock mesas. I had seen a hawk dive full speed down the side of a mesa, hunting 
from cool clear sky to heated rock wall. 

It is difficult to express appreciation for the ecology of a landscape to others. 
It takes a great deal of deep listening and working within a tribal community 
to begin to experience the seasonal rhythms in one’s bones and to understand 
the reason for adapting to those rhythms. Davis described how deejays at KUYI 
play certain kinds of music at certain times of the year, attuned to the mean-
ings of the seasons. They avoid edgy or aggressive music during the gentle 
winter months. At other times, deejays select music from other Native peoples, 
encouraging the local community to open their ears to new sounds from peo-
ples who likewise understand what it is to live in right relation with a landscape. 
Language-learning opportunities are included as much as possible. KUYI per-
sonnel seriously discussed the pros and cons of airing tribal council debates 
during election season. On the one hand, the radio could provide critical elec-
tion information to community members, especially homebound elders, who 
could not attend the debates in person. On the other hand, that kind of self-
governance information is a private matter for tribes. Messages heard over 
the radio—separated from body language, context, and visual cues—could 
be misinterpreted or misunderstood. The radio station did not want to be per-
ceived as “airing the dirty laundry” of internal council matters. 

Davis’s explanations reminded me of Hector Youtsey’s decisions to train 
his deejays not to play certain kinds of Yaqui music at certain times during the 
yearlong ceremonial cycle. Adapting ICTs to the ecology and internal rhythms 
of tribal homelands requires respect for language, ways of knowing, tribal 
privacy and security, and modes of self-governance. The Indigenous Informa-
tion Research Group had been considering this dimension as one of those that 
most distinguish Native uses of ICTs: in many Native communities, certain 
kinds of content—especially content that is sacred in nature and that threatens 
the security of private tribal self-governance operations—may not be recorded 
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and broadcast across any form of media. In many Native communities, cellular 
phones and recording devices of any kind, including sketchpads, cameras, and 
audio and video recorders, are prohibited on ceremonial grounds, especially 
during moments of prayer.18 Our group’s discussions of this issue contributed 
to my colleague Miranda Belarde-Lewis’s investigation of YouTube as a space 
for sharing videos of sacred and social Native dances.19 

I began to think about how the notion of access must differ for Native peo-
ples, who must contend not only with the poor-quality content that exists about 
Native peoples but also with the policies and geography of their reservation, 
as well as those of the surrounding tribal, municipal, county, state, and federal 
governments. The FCC decision to adjust spectrum licensing to fit the shape 
of reservations, and not just the shape of a block of cubic miles, goes a long 
way toward giving a tribe access to the AM/FM radio spectrum coursing 
through their homelands. It is up to the project personnel to decide how to 
make appropriate use of that spectrum within the geopolitical constraints of 
the reservation. Decisions about how to use systems to disseminate informa-
tion within tribal governments and communities point to the tribes’ rights to 
a mode of self-government in which the people within the tribal community 
have to discuss for a long time the ethical, pragmatic, spiritual, social, and 
legal considerations around the sharing of knowledge and information by 
technical means. The pervasiveness of colonial mechanisms for turning infor-
mation and knowledge about Native peoples against them is so common and 
expected that questions of access, security, disclosure, safety, privacy, and 
rights to privileged knowledge are central for tribal communities, particularly 
as related to the tribal regulation of domestic affairs and administration of 
justice and the peoples’ work sustaining ceremonial cycles, healthy families, 
and ancient tribal philosophical and spiritual practices. 

t h e  n at i v e  n at ions  i nst i t u t e  a n d  k now le d ge  
r i v e r :  ic ts  for  sh a r i ng  k now le dge

Acquiring the devices and setting up a system for sharing quality information 
is only one step in the process of implementing ICTs for a tribal community. 
The need for quality information within a Native or tribal community first 
drives the decision to utilize ICTs. This became clear to me as I spoke with Joan 
Timeche, director of the Native Nations Institute located at the University of 
Arizona in Tucson. Since 2001, the Native Nations Institute has served as a 
research and policy institute focusing on issues of self-determination, self-
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