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This book is dedicated to my daughter, Io, the most reluctant nipper.
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A C K N O W L E D G M E N T S

During the fieldwork for this book (2015–22), I became a drone pilot, log-
ging over a hundred hours of flight time in locations around the world: the 
United Kingdom, Iceland, Denmark, United States, Indonesia, Sri Lanka, 
and Australia. You could say I was seduced by the techno-utopian dis-
course of entrepreneurs like Chris Anderson, who left the editorship at 
Wired magazine to start the drone company 3d Robotics and evangelized: 
“We are as yet tourists in the air, briefly visiting it at great cost. By breaking 
the link between man and machine, we can occupy the skies” (C. Ander-
son 2017). Anderson’s aspiration resonated with icons in my development: 
Stewart Brand’s Whole Earth Catalog, Jacques Cousteau’s marine conser-
vation, Carl Sagan’s vision of our interplanetary future—my thanks go to 
my mother, Jennifer Fish, for exposing me to these visionaries at a young 
age. Such early influences coalesce in this book on human-scale technol-
ogy, the ocean, and becoming a mature planet. 

My first drone experiment from 2015 to 2017 was designed to enhance 
“infrastructural literacy” (Parks 2009) by creating a visual travelogue of 
the undersea fiber-optic system that connects Iceland, the United King-
dom, and Denmark. The discoveries from this research foreshadowed 
findings in Oceaning—namely, that drones are entangled by what they 
engage and conditioned by the environments through which they fly. We 
lost control of a drone because of its reaction to magnetic fields emit-
ted from black sand beaches in Iceland (or so we imagined), and I wit-
nessed the communicative parallels between the networked technologies 
of drones and the sonar of pilot whales in the Faroe Islands. These flights 
and crashes showed the elemental contingencies of exploration (Fish and 
Garrett 2019; Fish, Garrett, and Case 2017a, 2017b; Garrett and Fish 2016). 
My appreciation goes out to Dr. Bradley L. Garrett for partnering in these 
and other projects and for introducing me to drone piloting. Páll H. Ves-
turbú was instrumental in visiting the internet’s points of presence in the 
Faroe Islands. A visiting professorship at the University of Iceland, cour-
tesy of Hafsteinsson Sigurjón, grounded me during the fieldwork in 2015.
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A Leverhulme Trust Research Fellowship (2017–18), in the UK, enabled 
me to conduct ethnographic work into drone culture in northern Europe, 
Indonesia, and Sri Lanka. At the time, I was faculty at Lancaster Univer-
sity in the sociology department, a conducive place to study the politics of 
science and technology. My sincere thanks go out to Dr. Monika Buscher, 
Dr. Tim Dant, Dr. Bulent Diken, Dr. Bruce Bennett, Dr. Graeme Gilloch, 
Dr. Adrian Mackenzie, Dr. Corinne May-Chahal, Dr. Lucy Suchman, Dr. 
Imogen Tyler, Dr. Claire Waterton, Dr. Benjamin Neimark, Dr. Luca Fol-
lis, Dr. Karolina Follis, Dr. Brian Wynne, and Dr. John Urry. Releasing a 
video-enabled helium balloon with Dr. Bronislaw Szerszynski and some-
how finding it in a backyard a hundred kilometers away was typical of the 
type of experimentation encouraged at Lancaster University. The Centre 
for Mobilities Research, the Institute for Social Futures, Security Lan-
caster, and the Faculty of Arts and Social Sciences at Lancaster Univer-
sity, as well as cost: European Cooperation in Science and Technology, 
deserve thanks for being early supporters of this scholarship.

During 2018–19, I navigated with drone inventors, humanitarians, 
and environmental activists as they piloted drones during crises. Envi-
ronmental and land-rights advocates in West Papua, Indonesia, steered 
drones to record riverbank erosion caused by palm oil plantations. They 
documented their traditional arboreal gardens and surrounding peat 
swamps—all preemptive efforts to map their lands before the planta-
tion owners rolled into the area, demanding land concessions. I assisted 
these operations, bringing pilots and engineers together with local activ-
ists and drones (Fish and Richardson 2022; Fish 2023). As a documentary 
filmmaker, I saw the immense possibility in this flying camera, while as 
an activist, I recognized how the drone could be a tool for radical trans-
parency, a way to peer down into what geographer Doreen Massey (2004) 
calls the geographies of responsibilities and power. As an anthropologist, 
I was witnessing the emergence of a multisited public of cultural produc-
tion, science, and technology. I would like to thank Dr. Irendra Radjawali 
and Hagorly Hutasuhut, both of the Bandung Institute of Technology, 
for their efforts in enlightening me about the potentials of atmospheric 
technologies in Indonesia.

While we were in Indonesia, the Agung volcano on the island of Bali 
erupted, and Aeroterrascan, an Indonesian drone company I was working 
with, donated their time, personnel, and technology. We operated drones 
over the volcano and looked into the crater to ascertain the severity of 
the eruption. What we saw encouraged the government to relocate sev-
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enty thousand people away from the epicenter. Later, I elevated drones 
over coral reefs in Bunaken National Marine Park in Sulawesi, Indone-
sia, documenting coral bleaching. Throughout these missions folks at 
Aeroterrascan—Dian Rusdiana Hakim and Feri Ametia Pratama—were 
generous with their time and my inadequate Bahasa Indonesia.

In Sri Lanka, I worked alongside conservationists defensively arming 
local farmers with drones so that they might frighten marauding Asian 
elephants (Elephas maximus) away from their fields and homes, saving 
themselves, their livelihood, and the elephants from a more lethal deter-
rent. The team at the Sri Lanka Wildlife Conservation Society, in partic-
ular Chandima Fernando, provided key insights into the potentials for 
drones in conservation. 

The ideas in this book came together in the urban centers of Germany 
during a senior research fellowship at the Weizenbaum Institute for the 
Networked Society, at the Technische Universität Berlin, with Dr. Ste-
fan Ullrich from 2018 to 2019 and a research fellowship at the Zemki 
Centre for Media, Communication and Information Research, Univer-
sity of Bremen, with Dr. Andreas Hepp in 2018. During this time I was 
fortunate to receive invitations from Dr. Johan Lindquist to speak at the 
University of Stockholm, Department of Social Anthropology; Dr. Tora 
Holmberg at Uppsala University, Department of Sociology; Dr. Patrick 
Vonderau at the University of Halle-Wittenberg; Dr. Paula Bialski and Dr. 
Götz Bachmann, then at Luephana University; and Dr. Philippa Lovatt 
at St. Andrews University. Helping to refine this book’s concepts were 
additional talks at the News and Media Research Centre, University of 
Canberra; the Mobile Life Center at the Stockholm University; Technolo-
gies in Practice Research Group at the it University of Copenhagen; the 
Social Anthropology Department at the University of Edinburgh; and the 
Institute for Advanced Studies in the Humanities and Social Sciences, 
National Taiwan University. I would like to express my gratitude to Dr. 
Beryl Pong for inviting me to give a keynote at the National University of 
Singapore’s New Technologies Research Academy.

In 2019, I accepted a research position at the University of New South 
Wales, a university near the surprisingly undomesticated urban shoreline 
of headlands, bays, and beaches of Sydney, New South Wales, Australia. 
This book’s conceptual framework began to concretize in Australia, where 
I found a research ecology steeped in environmental humanities and an 
ethnographic approach to multispecies studies (Van Dooren 2014; Rose 
2011; Plumwood 2001). Sharks regularly patrol the shores while whales 
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migrate north and south, and the coral of the Great Barrier Reef is two 
days’ drive north. These animals are not distant specimens but strangely 
perceptible, in reach and in sight—perhaps too close for some. In Austra-
lia I have been fortunate to hang with drone-curious academics Dr. Edgar 
Gomez Cruz and Dr. Michael Richardson, who provided beachside oppor-
tunities for critical reflection on the purpose and potentials of these new 
technologies. The University of New South Wales’s Scientia Fellowship 
program and Dr. Michael Balfour, in particular, generously provided me 
with the time to conduct this fieldwork, write this book, and participate 
in artist residencies. As I explored the drone’s videographical capabili-
ties, it became as much a writing as an artistic project. I was fortunate 
to work with two clans of brilliant artists at the Four-plus one: the Ele-
ments, Kinono Artist residency in Tinos, Greece, in May 2022 and the 
Field_Notes-The Heavens, Bioart Society, Kilpisjärvi Biological Station in 
Lapland/Finland, in September 2019. My thanks go out to the Open Eye 
Gallery in Liverpool, UK, for screening my film Organic Machine (2020) in 
January 2022 as part of the Look Climate Lab. I acknowledge those who 
screened my documentary Crash Theory (2019) about tumbling drones and 
collapsing ecologies. Likewise, I celebrate those who brought our Points of 
Presence (2017) documentary on information infrastructure in the North 
Atlantic, produced with Bradley L. Garrett and Oliver Case and music by 
Jon Christopher Nelson.

In Australia, I launched into a public of ocean drone hobbyists, scien-
tists, entrepreneurs, and activists. I began conversing with people like 
Dr. Vanessa Pirotta, a marine biologist at Macquarie University who col-
lects whale breath with drones; Jonathan Clark (of the Sea Shepherd 
Conservation Society in Australia) and Andre Borell (shark activist and 
filmmaker), who both advocate for the use of drones to alert swimmers 
of sharks’ presence instead of using nets and hooks to kill and capture 
sharks; Gary Stokes, who flies drones and identifies illegal shark fishing 
in Timor-Leste and ghost nets near Hong Kong; Nora Cohen, previously 
of the Obama White House and now of Saildrone in San Francisco; and 
Dr. Karen Joyce, a coral drone scientist who started the crowdsourcing 
drone platform Geonadir. My thanks go out to these scientists and activ-
ists for their efforts in conservation and in enlightening me about their 
work.

Through interviews, I began to investigate the Sea Shepherd Con-
servation Society’s long history of atmospheric and oceanic technolo-
gies in acts of direct action on the open seas. Their numerous television 
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programs and feature-length documentaries reveal the innovative and 
sometimes terrifying applications of conservation technologies in the 
Southern Ocean to defend Antarctic minke whales (Balaenoptera bonaer-
ensis) and the vaquita porpoise (Phocoena sinus) in the Sea of Cortez, Mex-
ico. Dr. Pirotta’s use of drones led me to Ocean Alliance, founded by Dr. 
Roger Payne, famous for his studies of humpback whale songs. I discov-
ered through several conversations that, like Sea Shepherd, Ocean Alli-
ance had long used a wealth of different technologies to get closer to and 
know more about whales. Shifting from shooting a crossbow at a whale 
to collecting skin and blubber samples, Ocean Alliance and their chief 
scientist, Dr. Iain Kerr, navigate drones to fly through the stinky exhala-
tion of whales. To expand my understanding of how different drone tech-
nologies are affected by the elements, I visited the National Oceanic and 
Atmospheric Administration in Seattle and spoke with oceanographers 
Dr. Calvin Mordy and Dr. Carey Kuhn, who direct semiautonomous sea 
surface drones toward northern fur seals. I thank them and the many 
other drone pilots with whom I talked for their help in this project.

The ideas in this book have diffused across various other projects. 
Chapters 2 and 5 are particularly indebted to my 2022 article “Saildrones 
and Snotbots in the Blue Anthropocene: Sensing Technologies, Multispe-
cies Intimacies, and Scientific Storying” in Environment and Planning D: 
Society and Space 40, no. 5 (October): 862–80; chapter 3 to my 2022 article 
“Blue Governmentality: Elemental Activism with Conservation Technol-
ogies on Plundered Seas” in Political Geography 93, art. no. 102528 (March): 
n.p.; and chapter 6 to my 2021 article “Crash Theory: Entrapments of Con-
servation Drones and Endangered Megafauna” in Science, Technology, and 
Human Values 46, no. 2 (March): 425–51. Gratitude to the editors and peer 
reviewers for the help on those articles.

Much appreciation for the conceptual assists given by Sarah Jane 
O’Brien, Courtney Berger, Nicole Starosielski, Stacy Alaimo, and Michael 
Trudeau. A hearty thanks goes out to my wife, Robin Fish, for enduring 
these escapades, for caring for our home and daughter, Io, when I was 
away, and for our partnership across these continents.



1 B E G I N N I N G
I N T I M A C I E S  O F  C O N S E R V A T I O N  

T E C H N O L O G Y

C A T C H I N G  A  W H A L E

Catching a humpback whale (Megaptera novaeangliae) is difficult. See-
ing the spurt of its exhale, illuminated by the sun over a seaside cliff 
on a windless morning, is the easy part. From the eastern suburbs of 
Sydney, New South Wales, Australia, my eyes—first naked, then with 
binoculars—spot a humpback whale near south Bondi Beach, about two 
kilometers away, heading north. Monitor in hand, fingers on levers, heavy 
first-person viewing (fpv) goggles fitted around my head, I launch the 
drone on a long flight toward the splashing whale.

For five or so minutes, four razorlike propellers imperceptibly spin, 
temporarily lift, and carry an assortment of hardware, software, sen-
sors, lenses, storage systems, and valuable footage. For this period, all 
that matters is staying aloft, not injuring another being, and executing 
the mission—to fly near a whale and film its behavior. Piloting the drone 
with fpv goggles is disorienting. On this sandstone cliff above a high 
tide, I get dizzy. I sit, then lie down, trying to calm my breathing. The 
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water world inside the goggles is vibrant, detailed, and strangely peaceful. 
I scan the screen for little white bursts of a whale breathing or, better yet, 
breaching. Schools of Australian salmon (Arripis trutta), bottlenose dol-
phins (Tursiops aduncus), and jumping yellowtail kingfish (Seriola lalandi) 
swirl by as I travel to the whale; a dolphin mother turns to her side to take 
a closer look at the drone, redirecting her calves away from the buzzing, 
flying camera.

If I get there in time and the whale, weather, and technology coordi-
nate, I might be able to capture video of a living whale. This spectacular 
video could document an individual, as whales are tracked by marine biol-
ogists according to the distinctive patterns on their flukes. Perhaps this 
whale has been photographed before by onlookers on a tour boat, another 
drone operator, or a whale scientist, and its images have made their way 
into an archive of whale pictures. Aided by artificial intelligence, this 
footage could be compared to a geographical database of whale flukes and 
might contribute to understanding this whale’s migration. This is what 
I dream as I race at forty kilometers an hour over the sea, scanning for 
cracks in the blue horizon.

Suddenly, one kilometer away, the drone’s connection to the remote 
control and goggles evaporates. The screen freezes, shifts to black and 
white, and goes blank. The drone is disconnected, hovering in place, or 
so I pray. This has happened countless times before, for reasons I’ll never 
understand, and all I can do is hope it will find its way home. Otherwise, 
it has fallen and drowned, and with it the footage of the dolphins and 
fish, and no whale today. I resist the desire to take off the bulky headset; 
there is no point. The drone is too far away to see with my unaided eyes. 
So I sit in dark sensory deprivation, the once kaleidoscopic colors inside 
the goggles now an ebony void, listening.

Tension gives way to relief when I hear the propellers buzzing high 
above. Following its safety protocol, the drone automatically returns to 
where it departed, beside me on a headland of chalky sandstone. It lands 
with an alien precision. Emerging from the cavern of augmented real-
ity, I take a deep breath and turn around to see that the whale—or at 
least its exhale—is still in sight. Joyful gasps and pointing fingers of a 
nearby couple reassure me that it remains in the neighborhood. With the 
exchange of a fresh battery, the goggled monitor returns to its multihued 
pixels, and I try to ignore the earlier threat of the drone sinking.

Zipping out to sea again, I follow the whale’s pectoral fins as they 
beckon with playful waves. I make it. One hundred meters above the 



Beginning: Conservation Technology  •  3

whale, I begin to record video, coordinating my piloting with its swim-
ming. It dives. Its massive blue-black body fades to green and, as it turns 
underwater, it exposes its white underbelly and callosities before disap-
pearing. Then, building force from the depths, it begins its breach (fig-
ure 1.1). Puncturing the surface with its full body, it appears to hover in 
the air before collapsing with a burst of white water. It is too far away 
to hear, but I imagine the sound of the thirty-ton animal smashing the 
sea. What I actually hear is the crashing of waves against the cliff below. 
Drone piloting is an experience not of disembodiment but of double 
embodiment—a seeing there and a being and hearing here. It is disori-
enting and profound.

My onshore body is barely mobile and slightly nauseated. Adrenaline 
soars, fingers twitch, and eyes patrol the digital seas. The drone stops 
recording; the memory card is full, complete with ten minutes of stun-
ning footage of a whale slapping, diving, and porpoising or peeking out 
from the watery depths. It could be communicating, playing, or scratch-
ing callosities on the tension of the water surface—no one is quite sure 
why whales slap and dive as they do.

I am no longer able to record, so I simply travel with the whale for as 
long as my battery will carry me, coordinating my direction and speed 
with the whale’s, a leisurely two kilometers per hour. Breathing, with no 
people around or evidence to collect, we just hang out. The drone and I 
work together to predict the whale’s next move—a choreography of pilot, 
technology, atmosphere, whale, and ocean.

Figure 1.1. Humpback whale breaching as seen by drone, 2021. Photo by author.
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One likes to imagine that this is a happy whale. Its body is fat from 
feeding on krill in the Southern Ocean, and it’s on its way to mating 
in warmer seas to the north. Humpbacks in Australia are protected—
though if this is an older whale, it might remember being pursued by 
diesel-powered whaling vessels and explosive-tipped harpoons. The 
humpbacks of Australia have rebounded since the whaling moratorium 
of 1982. But other whales have not. The orcas (Orcinus orca) of the Puget 
Sound in the Pacific Northwest of the United States and Canada number 
merely seventy-four; two calves born in 2021 populate the Salish Sea with 
their chatter; and only 350 North Atlantic right whales (Eubalaena glacia-
lis) exist—entanglements in ghost nets and lobster traps, ship strikes, 
and pollution spell their doom.

Whales are not the only marine species that are struggling. As many as 
100 million sharks are killed annually, most for the cartilage in their fins, 
a tasteless ingredient in an expensive soup (Worm et al. 2013). North-
ern fur seals (Callorhinus ursinus) of the Pacific Ocean, once decimated 
for their luxurious hides, have yet to rebound. Corals are dissolving in 
an acid-rich sea, bleaching in a warming ocean. They are crushed under 
ships, snagged and dragged by nets, and blasted by dynamite fishers. Sto-
ries of oceanic demise abound. One could lament. I do.

Philosopher Rosi Braidotti, contemplating the loss of life of both the 
sixth extinction and the covid-19 global pandemic, implores us to con-
front and yet be mobilized by this mourning:

Considering the scale of the planetary suffering we are experienc-
ing .  .  . it would be unethical to offer only theoretical tools: this 
is rather a time for solidarity, collective mourning, and regenera-
tion. We need to pause to meditate on the multiple losses of both 
human and non-human lives, as well as deploy intellectual tools for 
further understanding and criticism. But over and above all else, 
an affirmative relational ethics is needed, driven by environmen-
tal principles, which combine more inclusive ways of caring, across 
a transversal, multi-species spectrum that encompasses the entire 
planet and its majority of non-human inhabitants. (2020, 28)

We can bemoan erasure, the individuals and communities extracted 
from a web of relationships, as well as exemplify an ethics of critique, cre-
ativity, and possibility about our collective predicament. So while my feel-
ings about extinction are fused within its chapters, Oceaning is not about 
my dread of the ocean dead. Rather, in Braidotti’s affirmative and practi-
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cal spirit, this book examines the marine conservationists and activists 
who are inventing and deploying innovative technologies and techniques 
to preserve the lives of marine species. Neither sorrowful nor particularly 
hopeful, they emphasize technological action infused with scientific curi-
osity and activist passion. For these marine scientists and ocean activ-
ists, good tools can make a difference. They want their technologies to be 
useful for managing and controlling death and decline. This governance 
of life, they feel, is a form of caring for others and the future.

By any measurement the drone is a potent technology for exercising 
this care. It stretches the human body, its vision, mobility, and inten-
tionality through the air, over the ocean, and into the animal’s world. In 
its ability to see in greater detail as it watches the health of individuals, 
to move faster to intervene in the dangers these animals face, to disturb 
illegal activities, and to produce graphic images of animals thriving and 
dying, the drone is a transformative tool for an affirmative multispecies 
ethics. The data that drones gather—compelling sights, biological sam-
ples, and videos of animal behavior and illegal fishing—also change the 
piloting scientists and activists like me, electrified on a headland on the 
coast of Sydney.

Drone-collected images of emaciated whales, coral bleaching, hunting 
sharks, shark fin and fish-bladder poaching, abandoned seabird colonies, 
nesting sea turtle tracks, and the feeding habits of fur seals are saved on 
computer hard drives, sent to prosecutors, developed into scientific arti-
cles, or distributed on social media. But while the drone has revolution-
ized scientific data collection and the documentation of illegal fishing, 
translations of that information into positive impacts for marine lives 
are few. But they are developing. The work continues while climate and 
existential chaos reigns. This book examines the work of those pushing 
the bounds of what this technology can do to conserve marine life.

For that moment on the headland, though, I was not haunted by 
thoughts of extinction. It was the beginning of the humpback migration 
along eastern Australia, and I was sharing a moment with a whale via a 
drone. It was ephemeral and sublime. I longed to fly the drone closer, to 
see the contours of its body more vividly, to watch as it played and fed. But 
I would never be able to get close enough. No technology can transcend 
the species barrier. Regulating other species’ survival is also beyond our 
complete control. Sensing technologies are deployed; scientists, conser-
vationists, and concerned citizens monitor migrating whales; and the 
ocean and atmosphere shift their thermal and chemical states. Under-
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standing and managing synergies across these living human and nonhu-
man elements is necessary yet ultimately partial. It will not be perfect, 
perhaps barely sufficient, but those of us who care try. I will upload my 
whale video to a database where it might improve the identification of 
this individual whale. Sometimes this is all we can do: watch from afar, 
with disturbances balanced by our intent to help.

I N T I M A C Y

The drone expresses an ancient longing to lengthen normative human 
senses outside of our bodies. With its enhanced movement, speed, vision, 
and force from afar, the drone allows many people to move closer or see 
in higher resolution the world beyond our terrestrially bound bodies. 
Adopted into oceanography, the drone enhances proximity to marine life 
with consequences for understanding relationships between technolo-
gies, humans, and animals. Oceaning investigates the conservation possi-
bilities of drones as they fly close to whales in the Sea of Cortez to collect 
viruses from their breath, follow starving seals instrumented with video 
cameras in the Bering Sea, frighten nesting terns in California, record 
coral bleaching and tracks of mother green sea turtles (Chelonia mydas) 
looking for a shore to lay their eggs in the Great Barrier Reef, and track 
sharks and the poachers who chase them, porpoises, and whales through-
out the world. The book offers a proposal of technological intimacy that 
invites us to balance the networked connectivity provided by the drone 
with multispecies flourishing. With this closeness comes the aspiration 
to manage marine populations carefully yet incompletely.

Technologies like drones provide humans sensual extension that 
makes enhanced intimacy with animals possible. Intimacy, for techno-
science and feminist scholar Kath Weston, is mediated by technologies 
that “draw people into new forms of embodied intimacy with them-
selves and with others” (2017, 10). The drone’s sensual and motile exten-
sion enhances seeing, proximity, and the felt experience of closeness. 
This vision and proximity are not distinct qualities but are mutually rein-
forcing. Drone vision is a kind of touch, photons inscribing sensors with 
textures, a haptic-visual etching somewhere between sight and feeling 
(Ballestero 2019, 14). As they generate interactions between moving sen-
sors and living bodies, drones increase the felt presence of physical prox-
imity, visual resolution, and influential actionability.
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Ocean anthropologist Stefen Helmreich writes that instead of “remote 
sensing,” the kind of “intimate sensing” enacted by drone conserva-
tion is not a “detachment from nature, but of a pleasurable, technolog-
ical immersion in it” (2009b, 142). The visual, embodied, and affective 
relations of intimate sensing invite a shift from an instrumental to an 
intrinsic valuation of life (Plumwood 2001). Animal ethicist Lori Gruen 
(2015) offers “entangled empathy” or perceptive caring that crosses the 
conscious, emotional, and species divide and recognizes the responsibil-
ities that come with those relationships. Thus, intimate, entangled, and 
empathic sensing attends to “another’s needs, interests, desires, vulner-
abilities, hopes, and sensitivities” (Gruen 2015, 3). This human and ani-
mal intimacy may influence interspecies commitments of conviviality 
and concern (Braverman 2014; Youatt 2008). Companionship may follow 
(Haraway 2003).

The experience of enhanced adjacency felt through high-definition 
moving images and/or sensor contiguity makes possible a more reflexive, 
engaged, and ideally effective marine science and activism (Alaimo 2013). 
Intimacy returns affect to science (and names this impetus for passion 
in activism), reminding scientists to embrace their complicity and the 
living relations that foreground their methodologies. Intimate attention 
to nonhumans (e.g., scientific instruments and other animals) correctly 
positions these actants as integral to scientific and political production 
(Latimer and Miele 2013, 9). The drone leverages sensing from afar into 
possibilities for intimate caring (Paterson 2006; Puig de la Bellacasa 
2009). This care results in efforts to manage marine life with technology.

T E C H N I C I T Y

Intimate contact is realized by the drone’s ability to move from human 
bodies toward marine life. Technologies such as the drone are prosthetics 
of the normative human body and extensions of its senses. For archaeol-
ogist André Leroi-Gourhan ([1964] 1993), this theory of technicity begins 
with the evolution of modern human feet: upright standing freed hands 
to grasp and spines to become erect. With these adaptations the pre-
historic human could see further, grasp and throw objects, hunt and 
eat calorically richer game, and grow a larger brain capable of complex 
social and linguistic development. The drone is the latest manifestation 
of this evolution toward escalating speed, locomotion, force, and inter-



8  •  Chapter one

actions with other organisms. In collapsing the felt experience of space 
and enhancing intimate copresence with nonhumans, spears and nets, 
telescopes and microscopes, are kin to the drone.

For philosopher Bernard Stiegler, technicity refers to “originary 
prosthetics”—the original extension of the normative body (1998, 
98–100). Likewise, for media studies scholar Marshall McLuhan, “all 
media, from the phonetic alphabet to the computer, are extensions of 
man [sic] that cause deep and lasting changes in him and transform his 
environment” (1969, 54). There is no cultural production, writing, or read-
ing without technologies of depiction. This lean toward technological 
determinism can be tempered by considering communications scholar 
Manuel Castells’s remark “the dilemma of technological determinism is 
probably a false problem, since technology is society, and society cannot 
be understood or represented without its technological tools” (1996, 5). 
Thus, it is impossible to be a modern human body without technologies 
for reading, writing, listening, seeing, grasping, and moving. Drones are 
a later and unique manifestation of this basic and foundational origi-
nary technicity.

Recent scholarship pushes against this normative reading of technic-
ity, arguing that in its universalism it is ableist, privileging a body that 
is capable, willing, and interested in extending itself. As media stud-
ies scholar Jonathan Sterne writes in his autoethnography of physi-
cal impairment and voice augmentation technology, “Every body (and 
everybody) is situated historically, ecologically, and politically” (Sterne 
2022, 11). Similarly, science and technology scholar Max Liboiron (2021) 
in their investigation into the ocean, pollution, and colonialism supplies 
vital insights into how universalism fails, and how practices have dif-
ferent impacts depending on the relations in which they are embedded. 
This research invites us to articulate the distinct bodies, political orien-
tations, and environmental conditions that manifest from general pat-
terns of technicity. In following this direction toward the particular while 
keeping a link to the universal, Oceaning offers a relative technicity. By 
relative, I refer to the classic cultural relativism of anthropologists Franz 
Boas (1940), Melville Herskovits (1955), and Clifford Geertz (1973) and the 
social constructivism of science and technology scholars Bruno Latour 
and Steve Woolgar (1986), which recognize in similar ways that knowl-
edge claims are relative to their communities of practice.

Like technicity, however, relativism is not absolute in its atomism. The 
drone is an assemblage constituted not just by its relative emergence from 
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originary technicity and how it extends the sensing abilities of a norma-
tive pilot, but also by its unprecedented nature: the unique ways in which 
it is deployed, the legal significance given to its output, the political ori-
entation of its users, the disruptions provided by the sea and ocean, and 
other unforeseeable criteria. Thus, relative technicity refers to how par-
ticular technologies develop and carry with them universal origins. The 
relative technicity of the drone comes from the drone’s originary tech-
nicity and how its affordances invite new ways of thinking and doing. In 
Oceaning, references to originary technicity indicate the normative aspects 
of technicity eclipsing time and space, while mentions of relative technic-
ity refer to how originary technicity manifests through the drone for par-
ticular bodies and objectives.

Relative technicity is grounded in the embodied practices of drone 
pilots, stretching their senses and bodies across the air and sea in acts 
of discovery, scientific data collection, activism, and the sheer joy of fly-
ing. Several media and communication scholars have written about the 
uniquely embodied acts of drone piloting. Media studies scholar Julia 
Hildebrand (2021), for instance, deploys an autoethnographic approach 
to drone piloting, expressing the felt experience of space, mobility, rela-
tionality, and legalities. Media studies scholar Maximilian Jablonowski 
(2020) takes a similar phenomenological approach, showing how drone 
piloting goes beyond the visual and toward the embodied telepresence I 
experienced on my flight over the humpback whale. Media studies schol-
ars Elisa Serafinelli and Lauren O’Hagan (2022) reveal the emergence of a 
visual language from the embodied experiments of drone hobbyists and 
their contortions of drone affordances.

Like these academic drone pilots, conservation drone pilots also chal-
lenge the bounds of the drone’s relative technicity, reformatting the 
technological affordances toward their goals of political interventions in 
challenging elemental contexts. As Oceaning reveals, working from the 
universal drive to eclipse space and time, these scientists and activists 
embody the relative in the drone’s originary technicity. The affordance-
driven, practice-specific, and politically motivated acts of piloting a con-
servation drone are factors that modulate technicity into nonnormative 
manifestations. In oceanography, relative technicity is concretized in 
drones that gather information about species distribution, animal move-
ment, climate change, threats to protected areas, conservation effective-
ness, changes in land use, and ecological degradation. Drones watch 
coasts for poaching and other illegal activity, spot whales before ship 
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collisions, track plastic garbage, aid search and rescue, sample oil slicks to 
find their origins, identify nesting birds, document wetland restoration, 
find whales entangled in nets, and instill a sense of wonder for the ocean. 
Conservation drones fly in every conceivable marine location—and a 
list of their most impressive applications is necessarily partial. Benefits 
are tempered by the challenges posed by ocean swells and tempestuous 
weather, regulations, gaps in legal systems, faulty technologies, error-
prone pilots, and the disruptions that drones cause for animals.

E L E M E N T A L I T Y

The play of the elements—wind and sunlight, swell and current, heat and 
opacity—on the drone is unpredictable. In a recent magisterial survey 
using drones, thousands of marine mammals were counted across four 
beaches in New South Wales, Australia (Kelaher et al. 2020, 72). Bottle-
nose dolphins, Australian cownose ray (Rhinoptera neglecta), white shark 
(Carcharodon carcharias), and bull shark (Carcharhinus leucas) were iden-
tified by a machine-learning algorithm. The scientists complained that 
their task was made difficult by sun glint—the blinding refraction of 
visual light bouncing off the ocean (Giles et al. 2020). The shimmering 
sea, its wavy state, and the clarity or opacity of the water all distorted the 
data. As these Australian drone oceanographers confirmed, the ocean is 
more than its liquid state, just as the atmosphere is more than its gaseous 
mixture. These scientists labor outdoors. In heavy boots or sandals, in 
sunlight and saltwater, they work from lapping shores or sailing on water-
craft, their vision extended into the skies via drones. Drones operate in, 
through, and despite the elements. Exploiting the conservation efficacy 
of the drone’s relative technicity requires working with and sometimes 
against this atmospheric and oceanic elementality.

Elemental thinking has captured the imagination of scholars of sci-
ence, technology, media, geography, and anthropology, but its emergence 
is ancient (Papadopoulos, Puig de la Bellacasa, and Myers 2022). The Sicil-
ian Empedocles (494–c. 434 bc) provides the first written account in a 
Western canon of the rhizomata (ῥιζώματα), or roots of earth, water, air, 
and fire. In Timaeus, Plato followed and referred to each of these roots as 
an “element,” stoicheion (στοιχεῖον). Indigenous and non-Western peoples 
have long understood the animacy and agency of earth, water, air, and 
fire, but the elements as the West knows them may have taken shape with 
the chemistry of the Irishman Robert Boyle (1627–91), who rediscovered 
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phosphorus in the seventeenth century; Frenchman Antoine Lavoisier, 
who identified oxygen (1778); and Russian Dimitri Mendeleev (1834–
1907), who developed what became the periodic table—a more complete 
graph of the material universe than that proposed by Empedocles.

Nevertheless, as basic as the pre-Socratic categories are, they, instead 
of the more exact periodic composition of the air (e.g., 21 percent oxy-
gen, 78 percent nitrogen, 1 percent argon, etc.) or seawater (by mass the 
ocean is 86 percent oxygen, 11 percent hydrogen, and 3 percent of chlo-
ride, sodium, sulfate, magnesium, etc.), remain the substances that are 
commonly understood and felt by humans and others. Elemental philos-
opher David Macauley identified this when he wrote, “the elements of 
modern chemistry are not the elements of our more immediate, somatic, 
cultural, or imaginative experience” (2010, 5). When we discuss climate 
change, for instance, we may refer to the parts per million (ppm) of car-
bon dioxide in the atmosphere (423 ppm as of July 5, 2023), but we—
humans and nonhumans alike—feel it as heat trapped in the air and sea. 
The elements of earth, water, air, and fire remain both experientially and 
analytically central to living experience, including the working lives of 
oceanographers, drone operators, and marine activists.

Drone conservation is elemental. Its practitioners conduct “atmo-
spheric anthropology” (Choy and Zee 2015, 217). They observe, intermin-
gle with, and take part in the “turbulences and volatilities of ubiquitous 
air” with practices that are animated by the atmosphere’s interaction 
with the ocean (217). In drone oceanography, this atmospheric anthropol-
ogy blends with a “seascape epistemology” (Ingersoll 2016). As it does for 
Kānaka Maoli or Indigenous Hawai‘ians, seascape epistemologies inform 
the drone conservationist’s movements through the elements and under-
standing of how the ocean and winds are interconnected, vibrant, and 
transient. Seascape epistemology is existential; it embraces “re-creation 
and de-creation” (Ingersoll 2016, 5–6). Onshore or offshore, sea and 
atmospheric “waves of knowledge” inform ways of becoming with tech-
nologies, the elements, and marine life (Ingersoll 2016). Drone conserva-
tionists fly toward atmospheric anthropology and voyage for a seascape 
epistemology. In the process, they engage in an “elemental politics” (Jue 
and Ruiz 2021) or more specifically an “aeolian politics”—an existential 
politics that is contingent upon the wind’s interaction with the ocean and 
technologies of perception (Howe and Boyer 2015).

In addition to the air, drone conservationists must contend with the 
sea. The ocean’s liquidity seeps into, corrodes, and complicates ocean sci-
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ence and activism as well as theory building (Peters and Steinberg 2019). 
Through evaporation, the oceans move into the clouds, fall on the ter-
restrial Earth, drain through rivers, and return to the sea. Seawater can 
become solid (ice) and air liquid (mist). The ocean creates winds and car-
ries volatile substances that have effects far inland. Depending upon the 
perceiver, many “oceans” exist, emerge in response to the atmosphere, 
and can be perceived at various resolutions through sensing technolo-
gies. The elementality of the ocean and the atmosphere is ontological; it 
involves fundamental substances and their materialities, consistencies, 
viscosities, and fluidities.

Elements disrupt—causing turbulence, crashes, sinking, asphyxia-
tion, or worse. But the same elemental forces that can kill also provide the 
conditions for lift and movement. Indeed, the elements carry the chem-
ical building blocks for life. In this way, “the materiality of the oceans is 
not the bug but the feature” (Vehlken, Vagt, and Kittler 2021, 8). Elemen-
tality is as much about limitations as capacities: the varieties of move-
ment, seeing, communicating, and living that the elements afford and 
refute (McCormack 2018; Peters 2015; Parikka 2015; Starosielski 2015). 
The drone’s relative technicity toward moving and seeing faster is condi-
tioned by elementality. Drones slip into being with these shapeshifting 
elements. The impacts of fluidity, saturation, buoyancy, reactivation, and 
corrosiveness humble what can be achieved through sensing technolo-
gies, governance, and regulation (Braverman and Johnson 2020; Jue and 
Ruiz 2021).

B L U E  G O V E R N M E N T A L I T Y

Despite the benefits that drones provide, many scholars are not convinced 
that attempting to conserve wildlife with drones is beneficial. Flown in 
antipoaching operations, drones are involved in “vertical militarisation 
. .  . [and] conservation territorialisation from above” (Lunstrum 2014, 
824). Unlike most practitioners, such academic critics do not believe that 
drones, when paired with terrestrial technologies (sonar, radar, electro-
optic and thermal vision, satellite images, motion and seismic sensors, 
etc.), can contribute to life’s flourishing (Johnston 2019; Snitch 2015). 
Indicative of the critique of drones in conservation is the work of geogra-
pher Chris Sandbrook (2015), who views drones in conservation as violat-
ing humans’ privacy, safety, well-being, and data security. In his analysis, 
people are not agents but unwilling recipients of vertical repression under 



Beginning: Conservation Technology  •  13

the guise of animal preservation. This scholarship has much to say about 
the harms of conservation on people and less to contribute to other spe-
cies’ abilities to avoid extermination. Oceaning rectifies this anthropocen-
trism by empirically documenting the contingencies, possibilities, and 
consequences of drone power—the capacity to govern life with drones.

My thinking on governance is inspired by recent work on the “Cali-
fornia Foucault” (Dean and Zamora 2021; Wade 2019). During his period 
in California—Santa Barbara, Claremont, and Death Valley—historian 
Michel Foucault enjoyed going on walks in the desert and forest, convers-
ing with acolytes, taking drugs, and resonating with liberal youth culture. 
Changes in his theories of power occurred after Foucault’s time in Cali-
fornia in the mid-1970s. The human subjects of Foucault’s Discipline and 
Punish (1977), as generated by domination, gave way to the human sub-
jects of the much-revised second and third volumes of The History of Sex-
uality ([1984] 1990), who use sex to find and explore themselves. Foucault 
explored his personal limits with hedonistic nightlife, sexuality, sado-
masochism, Zen, lsd, and Taoism in California (Miller 1993).

Foucault told his students that California liberalism “is a whole way of 
being and thinking. It is a type of relation between the governors and the 
governed much more than a technique of governors with regard to the 
governed” (Foucault 2008, 192–93). Enacted through relationships more 
than instruments, this governmentality was not imposed but emerged 
between arrangements of technologies of control and technologies of the 
self. Building from his time in California, his skepticism about the fail-
ures of the socialist left in the aftermath of the May 1968 general strikes 
and occupations of universities in France, and his thinking on popula-
tion and territorial governmentality in 1976–77, Foucault presented this 
governmentality as a preferable alternative to subject formation under 
either monarchy or socialism.

He conceived of this concept of governmentality during a transfor-
mative moment in technological and cultural history, for also during 
the 1960s and ’70s in California was the convergence of New Age self-
inquiry with networking technologies that provided the blueprint for the 
type of internalized biopolitical knowledge and control that is possible 
with small sensing technologies today (Turner 2006). It would be “anti-
Foucauldian” to attempt to explain Foucault’s theories by finding some 
“truth” in this biography (Miller 1993). But by referring to the California 
Foucault, I ask us to consider how his theory of governmentality might 
play outdoors, on the ocean, and in the open air.
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From this socio-technical milieu, different forms of control and self-
management became possible, including a “left governmentality” (Dean 
and Zamora 2021, 37). So instead of the disciplines of sovereignty and 
authoritarianism, control could be internalized, developed from within 
and in response to the prospect of external monitoring. This is gover-
nance not through punishment, but as a structuring of the possible. This 
left governmentality opens and limits the field of action—it is a gover-
nance of and through freedom. As such, subjectivity could be fashioned 
as an entrepreneurial project within an environment of autonomy. For 
Foucault (1996, 1998) as for the subjects in this book, governmentalities 
may construct modalities of autonomy for wild life, human and other-
wise, to exist, not through coercion, but through conditioning.

This governmentality aligns with that proposed by Foucault’s friend 
and fellow philosopher Gilles Deleuze (1992), as a mobile, flexible, perva-
sive, and personalizable form of self and social control. Not the enclosure 
of disciplinarity, this control is ambient, ecological, networked, and com-
putational. With an oceanic analogy, Deleuze writes, “The disciplinary 
man was a discontinuous producer of energy, but the man of control is 
undulatory, in orbit, in a continuous network. Everywhere surfing has 
already replaced older sports” (1992, 5–6). This control is not conscripted 
and stationary but flows with and from the subject. Governed not by the 
rules of games, the surfer moves with the oceanic force, both individually 
motivated and proscribed by hydrodynamic flows.

Foucault’s writing inspired significant development in environmental 
thinking. For instance, geographer Stephanie Rutherford’s (2007) “green 
governmentality” is the zoēpolitical control over the flourishing of non-
human life. In Oceaning, I advance “blue governmentality” as an azure 
oceanic and cobalt atmospheric spin-off of Rutherford’s viridescent ver-
sion. Advancing a cautious if qualified governmentality is heterodox in 
academia. But along with the scientists and activists depicted in Ocean- 
ing, a dedicated minority of philosophers, feminist ecologists, sociolo-
gists, historians, and geographers increasingly support this approach 
(Braidotti 2019a, 2020; Bratton 2021; Crist 2015; Hamilton 2017; Kop-
nina 2017; Malm 2018; Nail 2021). They might agree that the possibili-
ties are too great and the existential threats too momentous to stymie 
the use of sensing technologies in conservation. I am wary of the poten-
tial blowback for platforming technological governmentality and the 
surveillance, policing, and discrimination it might empower—for any 
species. Unredeemable to many academics and activists, the use of a com-
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promised force is seen as inherently unjust and discriminatory (Lowery 
2016; Ransby 2018). Negative biopolitics exacerbates surveillance capi-
talism, racist technological redlining, digital political tribalism, and pre-
dictive gender discrimination (Chun 2021; Srinivasan 2019; Noble 2018). 
It is essential for the emergence and defense of just human societies that 
negative biopolitics continues to be critiqued and publicly resisted. In this 
book I seek to show how nonhuman blue governmentality avoids these 
inhumane errors.

Important scholarship in conservation geography personifies this crit-
ical view of biopolitics (Adams 2017; Braverman 2020; Lunstrum 2014; 
Sandbrook 2015). In this scholarship, gazing, measuring, and monitor-
ing practices have an inherent discriminatory bias, and management is 
manifestly problematic. Ocean and legal scholar Irus Braverman (2020) 
contends that oceanic sensing and management evinces a negative bio-
politics with unforeseen harms. We may be witnessing in drone conserva-
tion “a broader move towards robotic management not only in the ocean, 
but also in planetary governance writ large” (Braverman 2020, 148). These 
critics of conservation technology fear that quantification regimes that 
gain traction in the ocean might swell onto land, eroding privacy and 
inundating people with draconian surveillance.

For the drone conservationists in this book, however, not all modes of 
sensing and management are equivalent. Differences in species, context, 
and technologies matter. As far as we know, marine animals do not have 
the same corporeal risks, privacy expectations, social harms, and sus-
ceptible psychologies as humans. Drones used for conservation contrast 
with those used by militaries. Survival may require—not be challenged 
by—conservation technologies.

It is true that ocean conservation carries a historical orientation that 
draws from military technologies, continues species subjugation, and 
is largely Western in origin (Lehman, Steinberg, and Johnson 2021, 1). 
The practices and ideologies of conservation emerged from the quantita-
tive and cartographic imperatives of Western expansion. And yet ocean 
conservation cannot be reduced to the histories of environmental, ter-
ritorial, or mammalian exploitation. Rooted in but now bifurcated from 
these precedents, some forms of ocean conservation can be accurately 
analyzed without recourse through capitalism, industrialism, colonial-
ism, sexism, racism, and militarism. Books on how oceanography concurs 
with these topics are many, persuasive, and extensively researched (e.g., 
Oreskes 2021). Oceaning offers a complementary treatise.
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Drawing from the situated use of small-scale conservation technolo-
gies, my findings are grounded in political and scientific practices. I build 
from close observations of technological and elemental praxis to illumi-
nate what kind of biopower over flourishing is possible. Blue governmen-
tality is in league with concepts such as “blue legalities” (Braverman and 
Johnson 2020, 20) and “marine biopower” (Mirzoeff 2009, 290), which 
strive to articulate how the ocean and the governance of biopolitics con-
verge. Blue governmentality pairs the exercise of biopolitical governance 
through human means (laws, regulations, technological affordances, 
etc.) with the contingencies of aqueous fluidity, atmospheric gusts, eco-
system perturbation, and technological slippage (Fairbanks et al. 2019; 
Lehman 2016; McNeill 2020; O’Grady 2019; Povinelli 2016; Squire 2016). 
Blue governmentalities are not focused on a singular, imagined ocean, so 
no universal applications of normative science or prefigurative activism 
are offered. Rather, multiple and relative governmentalities emerge from 
interactions between several technologies, seas, animals, and laws within 
a reactive and fluid elementality.

In attempting to preserve marine existence, blue governmental-
ity weaves humans and technology into it. Geographer Jamie Lorimer 
makes a zoēpolitical argument for “living well with wildlife,” a practice 
that requires science as well as “fences, rifles, and cameras, alongside 
legal, economic, and political technologies” (2015, 191). In this calculation, 
wilderness needs people’s protection, and autonomous oceans require 
technologies. This would be problematic if it were not pragmatic. Blue 
governmentality is neither final nor total; elements, technologies, animal 
agencies, and the uncertainties of certain humans’ laws stifle its enact-
ment (Steinberg and Peters 2015). Despite these contingencies, blue gov-
ernmentality aspires to manage vitality and ensure its continuity.

The paradox of blue governmentality is that with this drive to care 
for living organisms comes an attempt to accentuate biopower within 
a milieu of faulty technologies, elemental disturbance, oceanic lawless-
ness, and animal instincts. Ocean scholars Irus Braverman and Elizabeth 
Johnson point out that what they call “blue legalities” make possible “a 
mode of governing with care” (2020, 20). This careful governance is elab-
orated upon by design theorist Benjamin Bratton, who names it “pos-
itive biogovernmentality,” which “is concerned not only with how life 
emerges or is made free, but also with how it can be repaired, reproduced, 
sustained, and preserved” (2021, 120). Like Braidotti, Bratton simultane-
ously considers the loss of biodiversity and the mortalities of covid-19 
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when he argues for the life-supporting capacities of positive biogovern-
mentality, writing, “Positive biopolitics is the rationalism of the liv-
ing, not the dead. It is a political and philosophical commitment to the 
real against reactionary constructivism and traditionalist vitalism. The 
notion that sentience is just too mysterious to grasp or that the natural 
order is too sacred to fiddle with, and that this actually suffices as the 
basis of an effective and ethical medical policy, is the daydream of a com-
fortable class who does not live with the daily agencies of sewage land-
scapes and exposed corpses” (2021, 40).

While this is a vivid visualization of the blight endured by impover-
ished human beings, it also depicts the elementality and existentiality of 
marine species swimming in waters polluted by sewage and among the 
corpses of their kin. The enactment of positive biogovernmentality bears 
importantly on potential responses to global pandemics, climate chaos, 
the extermination of biodiversity, and the demise of ocean life. The activ-
ists and scientists featured in this book believe that the present threat 
of marine extinction makes more invasive, technologically driven, legal, 
and managerial practices necessary. Mutual thriving may demand polic-
ing and surveillance of marine species and those that would harm them. 
For most activists and scientists in this book, biological nature is distinct 
from human culture. They work to separate nature from culture.

N A T U R E  R E A L I S M

In this labor, these conservationists personify an old idea about the rela-
tionship between nature and humans. Culture as divisible from nature 
is central to the West’s self-conception after the scientific revolutions of 
the sixteenth and seventeenth centuries. In this explication, nature is a 
primordial environment that is distinguished from the human subject 
because of God’s grace and humans’ earthly achievements. Thoughtful, 
articulate, reflexive, and rational—the human is the exceptional figure 
that is born opposite the organic. Humans are the subject with agency, 
the definitive signal out of the indistinct chatter of nature. The conse-
quences are clear—if nature does not have agency, it can be controlled 
by the only species that does. The seeing, naming, measuring, and man-
aging of conservation, thus, are a continuation of this thesis that nature 
and culture are distinct.

While conservationists personify this nature and culture dualism with 
their work to classify and govern marine flourishing, they also embody 
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the idea that humans are dependent upon nature, that nature is a human 
category that enhances its control, and that what was once nature has 
become transformed by cultural practices. They understand that a con-
ceptualization of nature as alien is neither accurate nor universal. Mod-
ern humans evolved from and yet are reliant upon natural processes such 
as riverine, atmospheric, vegetative, soil, and oceanic cycles for the life-
sustaining nutrients they make available for human gathering. Humans 
and other species are interwoven in surprising and complex ways that 
reach beyond the convenient binary of nature there and culture here 
(Descola 2012). To represent this togetherness, we have “natureculture”—
humanity and nature as a living concomitant system (Barad 2003; Har-
away 2003; Latour 2017). Proponents of natureculture are simultaneously 
humble and self-dignifying: humans are materially from and dependent 
upon nature while also capable of classifying and thereby inventing 
“nature,” a process that emboldens its domination. The drone conserva-
tionists in Oceaning reject the stoic fatalism of the end of nature while 
understanding modern humans’ role in both its demise and its preserva-
tion. These activists and scientists are proponents of what I call nature 
realism. From this perspective, nature is distinct and needs to be made 
more so through technological, geographical, and political means.

The subjects of Oceaning do not accept the erosion of nature as a thing 
in itself or into a contrivance. The scientists and activists in this book are 
driven by a belief that technology can support life, and that the techno-
sphere can regulate some aspects of the biosphere. This does not make 
them ecomodernists who think global resilience can be geoengineered, 
bringing about a technocratic “great Anthropocene” (Hamilton 2016). 
They are far too aware of planetary boundaries, elemental constraints, 
existential challenges, political perturbations, human hubris and igno-
rance, and technological limitations to be merely “good managers of the 
standing reserve” (Crist 2013, 144). Rather, these scientists and activists 
are nature realists who focus on empiricism over speculation, ontology 
over epistemology, and pragmatism over cynicism—what is and what can 
be done.

An example of this nature realism can be found in the appropriately 
titled article “Underestimating the Challenges of Avoiding a Ghastly 
Future,” which reports on the natural science of biodiversity loss and the 
social science of political impotence to avoid “the erosion of ecosystem 
services on which society depends” (Bradshaw et al. 2021, 1). Cowritten 
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by scientists such as Paul Ehrlich and conservation theorists like Eileen 
Crist, this critical realist approach to natural resiliency—a praxis that is 
both scientific and activistic or what ecophilosopher Leigh Price (2019) 
names “deep naturalism”—builds on the complementary capacities of 
both nature and culture. Nature realism blends critical realism with deep 
naturalism into an existential and biocentric ideology for biodiversity 
conservation. The technicities and legalities of blue governmentality are 
ways of segregating nature from culture and generating ecological resil-
ience that relies upon neither artificial nor natural selection alone.

Nature realists agree with natureculturism on key points: some 
aspects of nature are socially constructed; humans—some more than 
others—and their technologies, industrialism, and politics affect nature. 
The relative technicity that is applied in Oceaning through the drone seeks 
to strategically differentiate nature from culture in distinct marine and 
political contexts. Nature realists envision not the semiotic, technical, or 
political hybridization of nature and culture but rather the enfranchise-
ment of its otherness through contingent technical and political means. 
Instead of natureculture, I call this ocean/culture.

O C E A N / C U L T U R E

According to natureculturists, nature and culture are the ultimate 
unmarked categories—the unquestioned stand-in for absolute opposi-
tional realities. The contrast of nature representing on the one hand all 
that is not human, and culture on the other hand typifying all of human-
ity, is false, they contend. The two terms are one and the same, and either 
can refer to the other. Hence, Latour (2017) writes “Nature/Culture” with 
the forward slash representing an ambivalence toward the isolated exis-
tence of either nature or culture. The forward slash in ocean/culture in 
Oceaning is the opposite of this equivocation. In Boolean logic, the slash 
represents not a negation by the other but rather that the two are unique 
and interdependent entities. Where natureculturists reject it, nature 
realists strategically reify ocean/culture duality.

Nature realists take culture and nature as together but distinct, a state 
of “dependence and difference” (Malm 2018, 55). The forward slash of 
ocean/cultures symbolizes a divided togetherness, linking yet segment-
ing oceans and cultures. Similarly, sociologist Joanna Latimer (2013) 
does not see nature and culture, material and discourse, and noumena 
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and phenomena as indistinguishably fused. Rather, she witnesses their 
woven paths running alongside each other, forming a helix of separate 
yet intertwined strands. When oil spills on the ocean surface, the ocean 
is not subsumed by the hydrocarbon industry. The two liquids remain 
distinct. The same is true with ocean/cultures. Far from fusing oceanic 
nature and some human’s ambition into a mixture of mind and material, 
the care of nature realism exercised through the drone’s relative technic-
ity attempts the opposite. Through intimate contact, nature realism tries 
to separate industrialized humanity from marine existence.

Ocean/culture is inspired by environmental historian Andreas Malm 
and his thinking on “property dualism,” the ontological rootedness and 
differences shared between nature and culture. They are of the same 
substance but are distinct in quality (Malm 2018, 59). This shared origin 
does not make nature and culture the same. He argues, “Nature is real; 
nature and society form a unity of opposites; society is constructed” (156). 
Indeed, this asymmetry makes distinguishing the two necessary. For it is 
the who (culture) that is transforming the what (nature). Malm’s nature 
realism carries with it a call for political action. It asserts that now that 
humans are nearly everywhere, and much of nature has become more 
cultural, we must care for the nature that remains (Puig de la Bellacasa 
2010). Nature realism proposes an ethic of justice for the ocean/cultures 
around us (Srinivasan 2013; Tschakert et al. 2020).

The drone oceanographers and activists detailed in this book believe 
that drones can contribute to the managed flourishing of the autonomy 
of whales, sharks, seals, turtles, and coral; stop illegal fishing; and slow 
extinction. Their goal is blue governmentality—the use of technologies 
to govern marine life. The drone is their tool for extending nature realism 
into the atmosphere and over the sea. This is an example of the practice 
of oceaning, the work of rendering oceans knowable through experience. 
Seafarers, fisherfolk, oceanographers, surfers, and the like are engaged 
in oceaning: physically navigating the textures, complexities, and dan-
gers of the ocean. The term draws our attention to how oceans material-
ize cultures and how cultures socialize oceans. As many divers, sailors, 
marine scientists, and swimmers have confessed, with experience and 
awe often come respect and care. In this book, oceaning is political labor 
with drones that is inspired by nature realism and represents the leading 
edge of how humans differentiate oceans from culture via the contingent 
effort of blue governmentality. Never complete, this blue governmen-
tality seeks to protect marine animals from poaching, overfishing, and 
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extinction. Oceaning follows the practices of drone activists and conser-
vationists as they fly and float closer to marine organisms in efforts to 
differentiate the vitality of the oceans from the effects of industrialized 
humanity. In the process, oceans and cultures come into close contact but 
ideally never meld into natureculture.

N A T U R E C U L T U R I S M

Ocean/culture is distinct from three versions of natureculturism: nature 
constructivism, wherein nature is semiotically fabricated; natureculture 
materialism, the argument that natural and anthropogenic functions 
have fused; and political natureculturism, the theory that articulations 
of nature are inherently iniquitous. Ocean/culture is not a conflation of 
nature and culture but a strategic differentiation of oceans and cultures, 
a process that can be built from technologically enhanced intimacy and 
can lead to new modes of human and more-than-human coexistence. 

At just over 1.1 teratons, anthropogenic mass now surpasses biomass 
on the Earth. This includes, by weight, twice as much plastic as all wild 
terrestrial and marine animals combined (Elhacham et al. 2020). Na- 
tureculturists might argue that the scientists writing this report in 
Nature make a categorical error. The differences between anthropogenic 
mass and biomass is semantic—biomass as we know it depends on how 
we know it. “There are no such independently existing objects with inherent 
characteristics,” feminist physicist Karen Barad emphasizes, channeling 
philosopher Immanuel Kant. “In essence, there are no noumena, only 
phenomena” (Barad 2003, 816–17). According to this nature constructiv-
ism, nature does not consist of noumena—that is, objects in themselves; 
rather, nature consists only of phenomena or representations (816–17). 
Because things or materiality and speech or discourse are interwoven, 
categorization itself renders the “natural” amenable to human manip-
ulation. How humans are a part of a planetary biomass and change and 
exploit it begins with how we observe and know it (Latour 1993). As media 
makers, the drone ocean scientists and activists in this book participate 
in this nature constructivism—inscribing meaning to fish, whales, and 
the sea. But they go farther, leveraging their animal stories into the 
means for survival (Van Dooren and Rose 2016). In this case, fish, whales, 
and the sea are noumena, not merely representations. 

Natureculturism spans a spectrum from Barad’s nature constructiv
ism—that ways of knowing are ways of being—to natureculture materi-
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alism, which argues that nature-as-noumena has ended. Natureculture 
materialists may point to zoos, wilderness parks, ecotours, genetic engi-
neering, anthropogenic climate change, geological signatures of the 
Anthropocene, and so on as markers of transition from nature as a for-
eign other to nature as the cultivated self (Castree 2014; Kirksey 2015; 
Latour 2017; Purdy 2015). An extreme version of natureculture material-
ism is Braidotti’s menagerie (2013), which is populated by “creatures of 
mixity or vectors” (73) such as “bioluminescent jellyfish and coral, ‘Bio-
steel’ goats . . . transgenic fruit flies [and] ‘Atomic Age Rodents’” (2019a, 
80). For natureculture materialists, nature and culture have merged into 
an “emergent ecology,” a mixture of endemic and exotic species, Darwin-
ism and industrialism, natural and artificial selection (Kirksey 2015). 
From this perspective, our most sensible and pragmatic approach is not 
mourning extinction but learning to live and die with what remains 
(Scranton 2015; Tsing 2015). The ocean scientists and activists in Ocean-
ing oppose natureculture materialism, advocating instead for dividing 
nature and culture.

Finally, political natureculturists combine the semiotic containment of 
nature constructivism and the hybridization of natureculture material-
ism in a critique of how the concept of “nature” operationalizes ecologi-
cal injustices. For these scholars, not only “nature” and “wilderness” but 
also “populations,” and even “species,” are socially constructed by West-
ern elites for the liquidation of resources or as pseudoscientific curiosities 
(Cronon 1996; Werkheiser 2015). “Nature” is phenomena to be exploited 
as noumena. Political natureculturists are correct in identifying inequi-
ties in nature conservation—the fact that wilderness parks were only 
possible after the relocation or genocide of Indigenous folk, for example. 
Traditional owners, First Nations, and other Indigenous people should be 
able to reengage these landscapes, and their ecological knowledge should 
be integrated into management strategies. But these are ultimately prob-
lems for humans. The ocean scientists and activists in this book believe 
that the present threat of marine extinction makes more invasive, drone-
driven, legal, and managerial practices necessary to protect nonhumans. 
Mutual thriving for both some humans and some nonhumans may 
require parks, policing, and surveillance. Instead of the semiotic enchant-
ment of nature constructivism, the hybridity of natureculture materi-
alism, or the anthropocentrism of political natureculturism, the ocean 
scientists and activists in Oceaning advocate for ocean/culture, a living 
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marine world that is made materially and semiotically distinct from cul-
ture through the use of technologies, laws, and management.

C H A P T E R  D E S C R I P T I O N S

This book combines the ecological and the materialistic with the polit-
ical and applied, an approach that could be called ecomaterialist, or 
scholarship “that conjoins thinking the limits of the human with think-
ing elemental activity and environmental justice” (Cohen and Duckert 
2015, 4; see also Oppermann 2019). As a work of personal technologi-
cal experimentation, this is a type of “field philosophy” that is inspired 
by the interdisciplinarity of nineteenth-century natural philosophy and 
its experiments with then-recent technologies of perception to offer 
exploratory epistemologies about ecological relationships (Kieza 2020; 
Wulf 2015). Field philosophy is philosophy out of doors with prototypical 
technologies, practitioner communities, and applied ambitions (Ingold 
2008). Embedded within the deeds and words of drone workers, this eco-
materialist field philosophy advances, refines, and challenges the ideol-
ogy of its subjects whose nature realism combines environmental justice 
with the critical realism of applied science. Through the affordances of 
relative technicity and elementality, the practice of drone oceanography 
generates multispecies intimacies. The consequences for marine organ-
isms are described by the control of blue governmentality and the fluid 
state of ocean/cultures. These concepts encode my attempts to synthe-
size academic philosophies on power and nature with the field labor, 
utterances, published scientific works, and hopes of oceanographers and 
marine activists.

Incorporating conceptualizations of technological capacities, the ele-
mentalities of atmospheres and oceans, animal agencies, and the con-
tingencies of human, media, law, and enforcement—the chapters in 
Oceaning build on each other, showing the facets and phases of drone-
driven conservation. For narrative effect, chapters 2–5, which did not 
involve participatory fieldwork, were written as if I were present for the 
events. Chapter 2, “Technicity,” connects Leroi-Gourhan’s ([1964] 1993) 
theories of the origins of technology to drone conservation labor and 
the increasing proximity between scientists and whales. The case study 
is Ocean Alliance, based in Gloucester, Massachusetts, which flies drones 
through the misty exhale of blue whales (Balaenoptera musculus) and gray 
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whales (Eschrichtius robustus) in the Sea of Cortez, Mexico, to gather biotic 
data about whale health. Here, drone intimacy is forged through atten-
tion to whales and the drone’s ability to touch their microbial exhaust. 
Integrating scholarship on touch by feminist Eva Hayward (2010) and 
scholarship on technologies of atmospheric attunement by anthropolo-
gist Kathleen Stewart (2011), this chapter develops an understanding of 
the delicate choreography of navigating a drone through a cloud of whale 
exhale while on a drifting boat in gusting wind, revealing the elemental-
ities that make intimacy and care possible.

Enabling faster, more efficient, cheaper, safer, and more democratized 
movement across oceanic conditions than helicopters, drones allow con-
servation activists to pursue poachers. Chapter 3, “Elementality,” follows 
the atmospheric and oceanic activism of the Sea Shepherd Conservation 
Society, a direct-action environmental organization that works to stop 
whale poaching in the Southern Ocean and porpoise killing in the Sea 
of Cortez. The major obstacles—but also the primary enablers—of their 
work are the elements themselves. Floating, flying, and sailing in pur-
suit of poachers is made possible by the atmosphere and the ocean’s fluid 
states. This chapter gathers theoretical insights from marine geographers 
Kimberley Peters and Philip Steinberg (2019) to situate Sea Shepherd’s 
use of technologies within the sea’s liquidity. The activist drone in “Ele-
mentality” does not render the ocean’s ontology, inhabitants, and politics 
into objectified abstractions. Rather, focus on conservation technologies 
shows the challenges of caring for marine species by controlling illegal 
fishing. In these acts of vigilante enforcement, blue governmentality 
assumes its limited capacities as compromised by the elements and the 
vagaries of prosecution.

Building on the previous chapter’s investigation into poaching is chap-
ter 4, “Governmentality,” which stays with Sea Shepherd and explores the 
next stage in interdiction, the legal application of drone-derived data to 
not only disturb but also prosecute illegal fishing. This chapter examines 
a 2017 conservation mission to use drones to collect evidence of an ille-
gal slaughter and transshipment of endangered scalloped hammerheads 
(Sphyrna lewini), sawfish (Pristis spp.), and tons of other shark-like fish, 
from the waters surrounding Timor-Leste and the Galápagos National 
Park, Ecuador, to China. Enforcing blue governmentality is immensely 
difficult. Diverse elemental, technological, and legal challenges are con-
stant. Regardless, opponents of conservation governance argue that it 
is discriminatory against humans. Deploying a range of scholars from 
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conservation theorist Helen Kopnina (2016) to the words of Sea Shep-
herd activists who were engaged in this operation, such as Teale Bond-
aroff, Gary Stokes, and Paul Watson, I advance the biocentrism of blue 
governmentality. The mortal consequences for nonhumans should blue 
governmentality be abandoned because of what it might mean for human 
populations are made clear through the efforts of Sea Shepherd to stop 
shark fin fishing.

With the foundation of blue governmentality—intimacy, technicity, 
and elementality—defined in the previous three chapters, the following 
chapters dive deeper into what conservation can be achieved with drones. 
First, the responsibilities of drone intimacies require meaningful analysis 
of data followed by communicating its significance. Chapter 5, “Storying,” 
offers strategies for building scientific, artful, and multispecies narra-
tives that dignify the intimacies that drones make possible. Both repre-
senting and performing this argument, this chapter tells the story of the 
National Oceanic and Atmospheric Administration’s Pacific Marine Envi-
ronmental Lab in Seattle, Washington, as they investigate the diets of 
northern fur seals by capturing them, collecting blood samples, attaching 
video cameras and dive trackers to their bodies, and following them and 
their prey, walleye pollock (Gadus chalcogrammus), with sea-surface sail-
ing drones. A seal story with drones and melting ice as supporting charac-
ters might textualize survival in a warming Bering Sea. Such stories could 
advance life-sustaining conservation and enact a fitting reciprocity for 
the seals, whose time, blood, and energy are taken during their pursuit 
and capture. By connecting insights on narrative from field philosopher 
Thom van Dooren (2020; Van Dooren and Rose 2016), marine philosopher 
Serpil Oppermann (2019), and animal ethnographer Deborah Bird Rose 
(2011), I argue that storying constitutes reciprocal relationships between 
humans and nonhumans. The affirmative aspects of multispecies flour-
ishing are unlikely without these nautical tales.

The species investigated throughout this book—whales, seals, sharks, 
porpoises, pollock, terns, sea turtles, and coral—are threatened by loss of 
habitat, pollution, overfishing, climate chaos, deadly accidents, or poach-
ing. Drones are only effective at intervening in these troubles if they are 
in the air. But like the animals they investigate and as an experimental 
technology that is acted upon by elemental turbulence, the drone is often 
a subject falling from the sky. In chapter 6, “Crashing,” close examina-
tions of a crashing drone that forced a colony of elegant terns (Thalasseus 
elegans) to abandon their nests and the threat posed by crashing drones 
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on an orca pod, both on the American West Coast, make evident ecolog-
ical and technological fragility. Following Barad’s (2007) understanding 
of how technologies and phenomena cocreate and science and technology 
scholar Steven Jackson’s (2014) writing on technological repair, “Crash-
ing” focuses on the recuperative work that is needed to strengthen the 
mutually beneficial relationships between ecological and technological 
resilience. Responding to the crashing drone and collapsing species with 
care and repair is necessary to reverse the demise of extinction. By exam-
ining drone failures, this chapter reveals one of the breaking points of 
blue governmentality and its aspiration of control.

Following the failed politics studied in “Storying” and the falling 
drones of “Crashing,” chapter 7, “Living,” offers a prototype of a func-
tioning blue governmentality. Unprovoked shark bites are more fre-
quent in Australia than anywhere else in the world. For over eighty 
years, the state governments of eastern Australia have dropped nets 
and baited hooks along many of its beaches. These interventions are 
designed to catch and kill large sharks, not stop them from approaching 
the shore—as many beachgoers assume. Shark advocates utilize their 
bodies, drones, and the media to present to audiences the brutality of 
these killing systems that also catch whales, turtles, stingrays, birds, 
dolphins, and, in one sad instance, a young boy. Following the work of 
shark geographer Leah Gibbs (2018, 2021), I argue that vulnerable yet 
strong human and shark bodies sharing space invite a way of being-with 
sharks that opens up the potential to replace the nets and hooks with 
drone surveillance. Toward this goal, the governments of New South 
Wales and Queensland have for several years financially supported an 
experimental program of flying drones to watch for sharks and alerting 
swimmers of their presence. The activists and those that support this 
use of drones advocate for a distinctive sense of space, not one which 
falsely separates shark and human territories, but rather invites a prac-
tice of coexistence with sharks. Instead of partially separating the shore 
between shark and human territories as the nets and baited hooks do, 
the drone shark surveillance program uses technology to nudge humans 
toward less fatal ways of sharing the sea, enabling sharks to swim more 
safely with people.

Like my drone on that Sydney headland hunting for humpback whales, 
many drones feature an automatic “return to home” function as a fail-
safe against a range of technological, elemental, and human errors. Insuf-
ficient battery or a loss of connection with the remote control will trigger 
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this repatriation. With the simple push of a button, the pilot can summon 
the drone home if they perceive a danger, lose control, or simply want to 
abort the mission. After seven chapters of increasingly distant yet inti-
mate flight, chapter 8 comes home, reconsidering how conservation tech-
nologies and their enhanced intimacy and capacity to invoke care and 
control alter the relationship between nature and culture. In “Coral/Cul-
tures,” I draw from my aerial and underwater drone survey of a protected 
island in the southern Great Barrier Reef in Queensland, Australia, to 
explore the limits of blue governmentality while documenting coral and 
green sea turtles. The fieldwork here, as uncomfortable human explorers 
in a marine park during seabird and sea turtle hatching season between 
tropical cyclones, shows the wild actualities of an ocean/culture, legally 
defended yet fiercely different from human culture. We were happy to 
return home.

But there is no returning to a time before the Blue Anthropocene. Like 
it or not, the technologies are part of conservationists’ repertoire. They 
are tools for an incomplete preservation of the autonomy of marine life. 
Oceans are encultured by technology, yet technology is deployed to sep-
arate oceans from cultures—this is the paradox of ocean/cultures. The 
oceans are increasingly surveyed by drones and drone-like sensors, glid-
ing the littoral air, skimming and bobbing on the surface, revolving in low 
Earth orbit, and floating through the vertical and horizontal columns of 
the seas. Conservation technologies more sophisticated than the drone 
are on the horizon. More desperate efforts at caring, protecting, and 
managing will arise, and most populations will continue to decline while 
a few may prosper. Although a more complete blue governmentality of 
the future may prolong certain marine life, it will also entrap organisms 
in technological dependencies (Giraud 2019; Hodder 2018). At the same 
time, the efficacy of controlling marine biopower will be tempered by 
unanticipated shifts in oceanic and atmospheric conditions, faulty tech-
nology, novel animal behavior, and the evolving evasiveness of illegal 
and unregulated fishing. The management of life stops when our care for 
each other ends. Conservation and its use of technologies provides a blue-
print for an art of living together, while allowing others to be, as they are, 
distinct from us. Oceaning dives into the relative technicity of one con-
servation technology, the drone, considering how it is configured by the 
elements, and evaluates its possibilities and consequences for making the 
ocean that remains distinct from the culture to come.




