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Introduction

In Medias Res

The time is ripe for a philosophy of media. And a philosophy of media
needs a philosophy of nature. Media are not only devices of informa-
tion; they are also agencies of order. They not only send messages about |

human doings and our relations with our ecological and economic sys- ;
tems; they are also, in the expanded sense of the media concept that I will
argue for, constitutive parts of those systems. Humans and their crafts |
have entered into nature and have altered every system on earth and sea,
and many in the sky, to the point that “nature,” understood as something
untouched by humans, only exists on earth where humans have chosen
to set it apart as “natural.” The human steering of nature, of course, does |
not guarantee smooth sailing, and stormy weather is blowing on the ship \
from several directions. In light of both the possible irreversible threat
to our habitat by climate change and the explosion of digital devices, of
both carbon overload in the atmosphere and superabundant data in the
“cloud,” it is good to open again the relationship of media to nature.
This book offers a philosophy of elemental media— the elements that
lie at the taken-for-granted base of our habits and habitat—with spe-
cial reference to the digital era. It is not a speculation about the future,
nor a study of how computation has changed culture and society, nor of
the environmental crises facing humans and other species, though these
topics, so richly studied by other scholars, are among its framing con-
cerns. My interest in media here is less in how journalism reports en-

vironmental crisis or how evidence-based critical thinking can gain a
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greater voice in the well-financed din of public discussion, as critically
urgent as those things are, than in something vaguer and more funda-
mental.! Media, I will argue, are vessels and environments, containers of
possibility that anchor our existence and make what we are doing pos-
sible. The idea that media are message-bearing institutions such as news-
papers, radio, television, and the Internet is relatively recent in intellec-
tual history. As Jochen Hérisch notes, “Well into the nineteenth century,
when one spoke of media, one typically meant the natural elements such
as water and earth, fire and air.”? The elemental legacy of the media con-
cept is fully relevant in a time when our most pervasive surrounding envi-
ronment is technological and nature —from honeybees and dogs to corn
and viruses, from the ocean floor to the atmosphere —is drenched with
human manipulation. In a time when it is impossible to say whether the
nitrogen cycle or the Internet is more crucial to the planet’s maintenance,
I believe we can learn much from a judicious synthesis, difficult though

|

it be, of media understood as both natural and cultural. If media are ve-
hicles that carry and communicate meaning, then media theory needs to
take nature, the background to all possible meaning, seriously.
I'hope that what follows will be of interest to both general readers con-
cerned about the human condition in our time and scholars concerned
' with media from diverse disciplinary orientations. “Media,” understood
as the means by which meaning is communicated, sit atop layers of even
more fundamental media that have meaning but do not speak. A lively
tradition of media events research, starting with Daniel Dayan and Elihu
Katz, has shown how television constructs events such as catastrophes
such as 9/11 or wars and ceremonies such as the Apollo moon land-
ing or the Olympic Games, but we can push such insights even further.
Media, understood broadly, also enter into nature, not only society—and
into objects, not only events. The ozone layer, the arctic ice, and whale
populations all are now what they are not only because of how they are
// covered by reporters, but because of how their being is altered by media,
understood as infrastructures of data and control. Many forms of life now

1. See, for instance, Media Meets Climate: The Global Challenge for Journalism, ed. Elisabeth
Eide and Risto Kunelius (Gothenburg: Nordicom, 2012).

2. Jochen Horisch, Ende der Vorstellung: Die Poesie der Medien (Frankfurt: Suhrkamp, 1999),
134.
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flourish as much in silico as in vivo. The practice of medicine is increas-
ingly a branch of informatics. Thﬁforestry industry is a data business.

The old idea that media are environments can be flipped: environ-
ments are also media. Water, fire, sky, earth, and ether are elements—
homey, sublime, dangerous, and wonderful —that sustain existence, and
we still haven’t figured out how to care for them; our efforts to do so
constitute our technical history. The taken-for-granted environment for
a vast majority of the human population consists of artificial life-forms
loosely coupled to natural ones, if we can even make this distinction. Our
very existence depends on a vast array of techniques for managing nature
and culture, most of them ignored by recent communication theory due
to their supposedly poor qualities of meaning-making. For a world to
exist in which seven billion people could live, more or less, many basic
life supports had to take hold: fire control, housing, clothing, speech,
herding, agriculture, settlement, writing, and more recent utilities, each
of which spans matter and mind, nature and art, biology and culture. In
the life sciences, “media” already means gels and other substances for
growing cultures, a usage growing from the older environmental mean-
ing of medium, and in a similar spirit we can regard media as enabling en-
vironments that provide habitats for diverse forms of life, including other
media.? Media are ensembles of natural element and human craft. The
philosophy of media, once you understand media in this enlargéé*é‘ense,
takes on ample heft and urgency. &

In discussions about various aspects of this book, I have been greeted
with both lively interest and occasional strange looks.. Media, some
friends and colleagues have told me, are about humans, and more specifi-
cally about vehicles that mark human meaning and intention. To say that
the sea, the earth, fire, or the sky is a medium, in this view, is to dilute the
concept beyond the limit of utility; and even more, it is to burden media
scholars, now sent from the familiar pastures of the social sciences and
humanities into the natural sciences and philosophy and theology, with

3. In spring 2013 I received an ad in my inbox for 350 kinds of “dehydrated culture media,”
including “world-class premium quality” agar, peptones, and agaroses noted for “absence of
inhibitors, excellent transparency, high hysteresis, reliable reproductibility [sic], and extraor-
dinary gelling power.” Not at all a bad list of media properties! Several colleagues to whom I
forwarded this bit of Dada spam poetry decided that “dehydrated culture media” nicely de-
scribed our field of inquiry.
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an inhuman amount of homework and impossible demands for interdis-
ciplinary mastery. What, many have asked me, is not a medium? A few
have even shown an interest in my mental health: Am I really implying
that clouds talk to us?

I do think there is meaning in nature and that it is precisely madness
not to think so. (In the same way, it is crazy to think that our meanings
have no ecosystem interdependencies.) But we have to rethink what we
mean by meaning. If we mean mental content intentionally designed to
say something to someone, of course clouds or fire don’t communicate.
But if we mean repositories of readable data and processes that sustain
and enable existence, then of course clouds and fire have meaning. What
if we took not two human beings trying to share thoughts as our model
of communication, but a population evolving in intelligent interaction
with its environment? The classical pragmatists understood communica-
tion in this way. What if we took technologies not just as tools that chip
away at solid materials, but as means by which nature is expressed and
altered, at least for human beings? Heidegger and many following him
have understood technology in this way. As I show in chapter 1, the idea
that media theory is about environments and infrastructures as much as
about messages and content is well rooted in a variety of intellectual tra-
ditions.

Digital devices invite us to think of media as environmental, as part
of the habitat, and not just as semiotic inputs into people’s heads. This
book starts from the idea that the advent of digital media returns us to
fundamental and perennial problems of communication and civilization.
So-called new media do not take us into uncharted waters: they revive

the most basic problems of conjoined living in complex societies and .

cast the oldest troubles into relief. “Civilization,” an abused and abusive

term, 1 take as a syndrome of phenomena tied to the rise of cities: inten-

sified power stratifications between some human beings-and others (men

and women, masters and slaves) and between humans and animals, divi-
sion of labor, population growth, writing and documentation, increased
risk of fire and disease, and increased opportunities for a few to pursue
the arts and sciences. Civilization is a dangerous term— “a vague, com-
plex name, of many degrees,” as Emerson said —because of its whiff of
moral superiority and colonizing history, but it is also useful for think-
ing about the historical transitions and infrastructural materials of our
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species.* (We could not think if we had to avoid all dangerous terms.)
More specifically, in the work of sociologist Norbert Elia§ and his fol-
lowers, “civilization” was understood as a triad of pressure points: human
relations with themselves, other humans, and the natural world. Civiliza-
tion consists of a varying array of regimes for controlling psychic, social,
and biological resources, and tracing their complex interactions was, for
Elias, the task of sociology. How to manage these three lines of tension—
psychological, social, and environmental—is an ongoing challenge that
human beings obviously have not solved. I follow Elias in seeing civili-
zation as our great trouble and task, a vulnerable and power-laden en-
semble of practices managing humans and natural resources.

I\{I‘f:‘(‘ivi’%gge Eivilizatioqal ordering ggywetting this insight requires
us to see just how exceptional media were in the last century. During
much of it, “media” such as radio, television, film, newspapers, and maga-
zines were seen as providing information for voters, enticement for con-
sumers, entertainment for workers, and ideology for dupes. Media were
largely conceived, in other words, as distributors of messages and mean-
ings designed on a human scale. They were generally taken as influential,
to be sure, but not as infrastructural —as figure, but not as ground. In the
past half century, as the dominant technologized form of communication
has shifted from broadcasting and telephony to the Internet, things have
reverted back to the historical norm of a more chaotic media world. One-
to-many communication on a mass scale is still around but is much less
routine than in the age of “drama for a dramatized society”® that filled
the airwaves for a good part of the twentieth century. We are back to the
age-old modes of some-to-some, one-to-few, and even one-to-none—to
a communication environment in which media have become equipment
for living in 2 more fundamental way.

What is new about new media (a term already past its prime)? There
are many answers on the market: long-tail distribution, flash mobs, dis-
tributed research, user-generated content, viral fame, global connec-
tivity, universal archive, big data, grassroots revolutions. In the Internet

4. See Adam Kuper, Culture: The Anthropologists’ Account (Cambridge, MA: Harvard Univer-
sity Press, 1999), 23-46; and Fernand Braudel, Grammaire des civilisations (1963; Paris: Flam-
marion, 1993), 41-83.

5. Raymond Williams, “Drama in a Dramatised Society,” in Raymond Williams on Television:
Selected Writings, ed. Alan O’Connor (London: Routledge, 1989).
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you can see an inhuman beast trafficking in porn, spam, metadata, and
¥ 4] finance, and human beasts conducting their lives via devices. You can see
X3 \@% state and corporate surveillance, hacking both prosocial and antisocial,
\f ; ‘g" ¢ bullying, and blackmail victims led to suicide. In some ways this is all so
‘w.gt strange, and in others, all so familiar. People wasting time or socializing
e ‘& 2@5# }‘ remotely, teenagers fooling around, heinous acts done behind the cloak
\%%g ’ of anonymity, elites using tools to monitor populations, some people
B AF getting hurt and a few others getting enormously rich by concentrated
\ifi power—what else is new? Though our specific technical, political, and
economic conditions are unprecedented, they also suggest, from a more

distant point of view, the relative stability of the human circus.

People have always interacted across distances of time and space, but
digital media intensify opportunities and troubles in person-to-person
dealings. Encountering a member of the same species is a deeply rooted
challenge for any animal: fight or flight, dance or mate? For humans the
complexities of an encounter in the flesh are even more acute. Is the
coming stranger a potential enemy, lover, ally, or trading partner? Should
I greet him or her with hostility, politeness, or neglect, or some mixture
of the three? (We all know about hostile politeness or polite neglect.)
And once the stranger is welcomed inside the gate, the troubles are by no
means over. There is no site riper with danger and embarrassment than
the presence of another person, and civilization is the long story of efforts
to negotiate such dangers.

So-called social media do not resolve these troubles, though one of
their main appeals, as chapter 6 argues, lies in providing a form of social
relations that reduces many of the dangers of face-to-face interaction—
only for others to pop up instead. Social media invite us to think freshly
\ about the communicative affordances of presence and the many media-

g u‘“}q(”') v /tions of the body. The body is the most basic of all media, and the richest
5 T |{ with meaning, but its meanings-are not principally those of language or
l ! signs, reaching instead into deep wells stocked with vaguer limbic fluids.

The body is not one with itself: it is a network. Sharing the same time

and space with another is already pregnant with meaning before a single

word is uttered. Eons of improbable evolution have conspired to enable

any encounter. The meaning of a face, voice, or gesture cannot be cap-

tured in 4 thousand sentences. Media, as things in the middle, are often

regarded as being of secondary importance to the meanings we con-

L
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sciously construct, but media usually harbor the deepest and greatest of
meanings.

Digital media reactivate not only these old limbic fluids, but older
forms of data use. Unlike the mass media of the twentieth century, digi--
tal media traffic less in content, programs, and opinions than in orga-/.7
nization, power, and calculation. Digital media serve more as logistical
devices of tracking and orientation than in providing unifying stories to /
the society at large. Digital media revive ancient navigational functions: ;
they point us in time and space, index our data, and keep us on the grid.
The medium of writing was first used in Mesopotamia to keep invento-
ries of such things as bread, beer, wheat, and labor time. Lyric, epic, and
treatise came later. Of course “content,” whatever that means, remains
important and there is plenty of it—in 2013 an average of one hundred
hours of video was uploaded onto YouTube every minute—but the inno-
vations of digital media have been more diffuse in tracking, tweeting, and
tagging, in the structures of everyday life and the organization of power.

Media always concentrate power along all three civilizational axes, a
fact that is easy to miss amid the waves of hype about silicon transcen-
dence. The easiest axis to see is the second: tensions between people. The
chorus and chirp of our species online can yield astonishingly detailed
knowledge for those with access to the right tools. Cultural authorities
have always sought to influence how people act and think, but digital
media are the latest step in modern population management, a trend that
dates in Europe at least to the eighteenth century and was picked up in
the early t/vggntiethj?vheﬁ/advertisers and pollsters, armed with the tools

~of survey research, learned to take small samples of mass feeling and at-
titude, which were of course hedged about with statistical guesswork.
In an online world every act leaves a trace, a record of some sort, and
such documentation provides potent data to those who can access
and read it. This “enclosure” of a hitherto common space has enriched
and empowered a class of people.® A boom in data, much of it propri-
etary, does not necessarily mean an advance in democratic control. The
Internet casts light onto many things, but rarely on itself; like all media, it
comes with a built-in cloaking device. Data trackers follow us at all hours{

6. Mark B. Andrejevic, “Surveillance in the Digital Enclosure,” Communication Review 10
(2007): 295-317.
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at work, at sleep, at play. Recently a critic claimed that Google possesses
more information about every digital user than Orwell ever dreamed of
in 1984.7 The flourishing industry in “analytics” reminds us that digital
media are less about meaning than power and organization; one of our
chief tasks today is to democratize tools for reading big data, to wrest the
lever from the computer nerds.

Digital media point to fundamental tasks of order and maintenance,
the ways in which data ground our being, and the techniques that lie at
the heart of human dwelling on earth. Digital media resurrect old media
such as writing, addresses, numbers, names, calendars, timekeepers,
maps, and money. They give new life to age-old practices such as navi-
gating, cultivating, stargazing, weather forecasting, documenting, and
fishing, which are more or less the topics of chapters 2 through 7 in this
book. Those chapters review key metaphors for digital media and much
more—sea, fire, sky, clouds, books, and God. When our environment
is so technically saturated, when our crafts have altered the air and the
deep—when Google, for instance, is a major ecosystem actor—we need
to understand the intelligent contrivances, the technologies and tech-
niques (a distinction that chapter 2 makes clear), that have made humans
the planetary hegemon in recent millennia. New media invite the deep-
est and oldest questions of social theory. Ubiquitous computing invites us
to turn from the urgency of the message to the nature of media (and the
media of nature). This book accepts that invitation.

Our historical moment affords us extraordinary opportunities to
learn, and this book also takes seriously the responsibility of humanists
to learn and profit from the natural sciences. Many agree that we need to
think beyond the culture-nature, subject-object, and humanist-scientist
divides. It might be giving philosophy too grand a role to say that bad
thinking has led to environmental crisis, as there are simpler explana-
tions for our carbon-addled ways. Nonetheless, I join in treating standard
forms of the subject-object distinction as both ecological and metaphysi-
cal disasters. Our data media have won just as much of a planet-steering
role as have more basic nature-engineering media such as burning, farm-

<. Mattias Dépfner, open letter to Eric Schmidt, 16 April 2014, http://www.faz.net/aktuell
/feuilleton/medien/ rnathias-doepfner-warum-wir-google-fuerchten-12897463.html
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ing, herding, or building. Every medium, whether our bodies or our com-
puters, is an ensemble of the natural and the artificial, and WikiLeaks,
corn syrup, whale oil, squids, Facebook, jet lag, weather forecasts, and
bipedal posture are some of the topics that belong to media theory. Some
parts of this list will be discussed in this book, and so will parts of other
lists.

Indeed, lists will keep popping up in this book, both as a response
to the stupefaction of so many things to know and as an index of our
Googlecopia. We live, as the late Ken Cmiel argued, in a time of pro-
miscuous knowledge, and the list is one strategy to cope with and make
use of our temptations amid information abundance. The comically pre-
posterous juxtapositions of lists repeatedly point to how the world es-
capes our concepts. There can also be a certain desperation in a list, an
exasperation that the universe is so wide and our time is so short. I have
acutely felt my inadequacy in writing this book. Every spot I found to dig
in collapsed beneath my feet, revealing another cavern of unmastered
materials. (It is a feature of fractal phenomena that the degree of com-
plexity is preserved at every level of magnification.) Every site yields an-
other link. I've tried to be accurate, but I-am sure many howlers remain.
There are so many\lifetimes/of knowledge I would need to have in order
to say what should be said. In a sense, writing this book was an experi-
ment to see whether a single person could get a view on the anthropoid
condition. The reader will have to judge whether it is possible, but I think
it is not, at least not for this person. I take comfort in remembering that
books, like films, are rich in proportion to what they cut;.and lists, as
roving et ceteras, hint at realms of knowledge to be held for later explo-
ration. It has been exhilarating to keep discovering so many new pots of
gold, but dizzying to see so many of them mushrooming at the end of so
many rainbows. Media theory faces a crisis of uncontainable relevance,
and Google is its “media a priori.”

Though we need to think beyond the aforementioned divides, there
are stubborn reasons why we cannot. These distinctions are both un-
bearable and unavoidable, in ways we will see. Humans are beings who
cannot separate and cannot help but separate subject and object. This
point signals my reservations about recent hipster versions of media
theory interested in bulldozing the critical tradition of philosophy start-
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ing from Kant onwards, a tradition whose aim was always to handle dia-
lectically the simultaneous fusion and distinction of subject and object.®
The bears have been loosed, and the honey of the media concept is being
smeared all over the place. I fear the exhaustion of the concept, and even
more the evacuation of its tragedy and difficulty. Media are the sign of
both our ingenuity and our ultimate failure at mastering the negative.
A media philosophy of nature does not mean a free-for-all in the ob-
ject store, but rather a weighing of the disasters that loom amid all our
makings.

Rather than comparing theoretical positions of diverse authors, this
book treats particulars such as candles and clocks, writing systems and
dolphin sonar. They are, I hope, of inherent interest, but are also meant
to add up. “The work of the philosopher,” said Ludwig Wittgenstein, “is
a marshalling of remembrances for a specific purpose.” I am inspired by
scholars such as Harold Adams Innis and Walter Benjamin, who thought
that the collection of rich empirical detail could itself be a mode of philo-
sophical and historical reflection; the latter hoped that every fact he col-
lected in his unfinished study of the Paris arcades would already be theo-
ry. This book, despite its occasional encyclopedic leanings, hopes to go
beyond the presentation of curiosities to locate critical bottlenecks and
turning points. Moorings are important both nautically and intellectu-
ally, and this book seeks to offer some.

The ship, as I argue in chapter 2, is a metaphor for how media make
worlds that in turn reveal and conceal nature, and an example of a
medium as an infrastructure of being. Being is a word that hovers some-
where between the profound and the pretentious. By thinking of media
in terms of being, I want to be as basic as possible, which is always the
aim in philosophy. Basics, contrary to popular opinion, are not the easi-
est but the hardest part of any field of learning. The more basic you get,
the deeper the rabbit hole goes. Advanced topics admit of clarity and
precision: biologists can agree on the Krebs cycle, mathematicians on

8. For example, Ian Bogost, Alien Phenomenology (Minneapolis: University of Minnesota
Press, 2012).

9. “Die Arbeit des Philosophen ist ein Zusammentragen von Erinnerungen zu einem bes-
timmten Zweck.” Philosophical Investigations, §127.

10. He cited Goethe’s aphorism: “Das héchste wiire, zu begreifen, dass alles Faktische schon
Theorie ist.”
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3-manifolds, and social theorists on the difference between ideology
and hegemony. But ask them to define life, number, or society, and the
philosophical winds start to blow every which way. For real unsettling,
you have to look into the lower rather than higher levels. If you go deep
enough into being, as Hegel warned, you might find that it quickly turns
into nothingness. In media theory, all we might be left with is clouds—
and that might not be so bad.

The exposition goes as follows. In the first chapter, I outline my intel-
lectual debts and sketch the relevant landscape of media theory. In chap-
ters 2 and 3, I examine sea and fire media, and in 4 and 5, the two main
kinds of sky media. At first such realms as ocean, flame, and the heavens
would seem to be unpromising realms for human creativity or technical
handling, each being hostile to our works in its own way. But in spite of
their resistance, or rather because of it, such elements are seedbeds of
arts and crafts, many of them so basic that it took eco-crisis and the digi-
tal shakeup to make them obvious. Hostile environments breed art. En-
mity is the mother of invention. In chapter 6 I explore the earthy media of
body and writing, and chapter 7 tackles the would-be ethereal medium of
Google, each medium also having its own productlve dlfﬁculty Finally, I
offer a few concluding meditations. J

Of late it has been fashionable in media theory, as in social and cul-
tural theory more generally, to emphasize materiality, a term that means
many things. This book certainly partakes of that spirit in its interest in
the small fulcrums on which large levers swing. But its analysis of media
as ensembles of nature and artifice is, in the end, a bit contrarian. Media
are perhaps most interesting when they reveal what defies materializa-
tion. The waves and the winds bear up or destroy ships. The flame’s great-
est service is to convert matter into other forms or to make it vanish al-
together. The sky has resisted almost all human artifice and yet has always
been at the heart of human knowledge. No one has yet figured out how
to store time or save the body from sickness and death, though efforts to
do so constitute the history of our archival and medical techniques. The
history of media is the history of the productive impossibility of captur-
ing what exists. The black of night gives us our most exact science, as-
tronomy; clouds that vanish yield some of our most beautiful paintings,
and clouds that obscure give us some of our most precious meteorologi-

cal knowledge. Above all, media capture and fail to capture time, whose
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fleetingness is the most beautiful and difficult of all natural facts. We are
at our best when, to quote a line from Joseph Conrad’s Lord Jim, we sub-
mit ourselves to the destructive element.

It is in the elusive and recalcitrant that we find the homeland of media,
and thus the heart of what humans have wrought. Immateriality may be
our greatest achievement: points, zeroes, names, money, and language.
The emphasis on materiality is a healthy counterbalance to the digital
hype that we are moving from a world of atoms to one of bits, but we
should not forget that immaterial (symbolic) operations lie at the heart of
our oldest and most taken-for-granted media. Media, like human beings,
are always in the middle between sea, earth, and sky. Media studies is
thus a form of philosophical anthropology, a meditation on the human
condition, which also means a meditation on the nonhuman condition.
This book is meant as a craft to navigate the deep; I hope you enjoy the
steering. '

Chapter1-

Understanding Media

“Einer Hilfe bedarf der Mensch immer.”
(The human being always needs a help.)—F. W. J. Schelling

A Medium Must Not Mean But Be

In his wonderful memoir A Tale of Love and Darkness, Amos Oz recounts
how his parents in late 1930s and early 1940s Jerusalem would periodi-
cally make a long-distance call to relatives in Tel Aviv. Every three or four
months the occasion would be solemnly arranged in advance by letter.
The families on each end would meet by a pay phone at the designated
hour after a long countdown. “Then all of a sudden the pl{one would ring
in the pharmacy, and it was always such an exciting sound, such a magical
moment.” After all the buildup the conversation went like this: “What’s
new? Good. Well, so let’s speak again soon. It’s good to hear from you.
It’s good to hear from you too. We’ll write and set a time for the next call.
We'll talk. Yes. Definitely. Soon. See you soon. Look after yourselves. All
the best. You too.” And then they hung up and went back to correspond-
ing about the next call, months away. Oz, who can be one of the funniest
storytellers anywhere, plays on the humor of a conversation that is over
as soon as it begins. But a series of calls discussing future calls was not
just an absurdist cycle. Oz’s family members weren’t calling to trade news
but to do something more primal—to hear each other’s voices, to as-

“

13
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sure themselves that they were still alive, present in real time. They were
doing something as profound as the seventeen-year locusts emerging to
sing and breed for another cycle. Each phone call was nervously hedg-
ing against the prospect that it might be their last, every “soon” an act
of hope. The telephone as a lifeline was magnified by historical circum-
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about culture and public opinion, but for everyone who breathes, stands
on two feet, or navigates the ocean of memory. Media are our infrastruc-
tures of being, the habitats and materials through which we act and are.
This gives them ecological, ethical, and existential import. There is little
as marvelous as the sea, the sky, or another person’s presence, but most

philosophy of media has rushed past these elements too quickly. Birds

J stances: the fate of the Jews in Palestine and Europe hung by a thread,
sing, says Charles Hartshorne, not only because they are defending terri-

5 ,,A,y*iﬂ’ and how bad it was in Europe was just starting to be known.!

g% Oz’s kin were sharing tokens of presence by means of a communica-
Toht L . ] . . . .
& %%?Jg .. tions infrastructure. The import of the call was existential, not informa-

AN ki%w,% Iional. The two parties had nothing to say, but everything to mean. See-
g o S E

tory or attracting a mate, but because natural history has endowed them
with a love of singing such that birdsong in some way participates in the

striving for form and fitness that is the essence of evolution itself.®
At some level, expression and existence merge. This chapter explains

S ing communication as disclosure of being rather than clarity of signal
frees up the notion of “medium” for greater service. The media of sea,
!ﬁre, star, cloud, book, and Internet all anchor our being profoundly, even
if we can’t say what they mean. The same is true for the body, as it is for
nature generally, the ultimate infrastructure. > Wittgenstein once said:
“In der Mathematik ist alles Algorismus, nichts Bedeutung.”® (In mathe-
matics everything is algorithm, nothing is meaning.) He could have said
the same of media. And of music. And of most things that really matter.
f ? A medium must not mean but be. Oz’s relatives were maintaining their
“ecosystem of relations before they were trading updates. Even among
people, media of all kinds serve elemental roles. Once communica-
tion is understood not only as sending messages— certainly an essential
function—but also as providing conditions for existence, media cease to
be only studios and stations, messages and channels, and become infra-
structures and forms of life. These material, environmental senses in-
form the recent reach of the media concept beyond messages to habi-
tats.* Media are not only important for scholars and citizens who care

1. Amos Oz, A Tale of Love and Darkness, trans. Nicholas de Lange (Oriando: Harcourt, 2005),
10-11, 13.

2. Paul N. Edwards, “Infrastructure and Modernity: Force, Time, and Social Organization in
the History of Technical Systems,” Modernity and Technology, eds. Thomas J. Misa, Phillip
Brey, and Andrew Feenberg (Cambridge, MA: MIT Press, 2002), 185-225, at 196.

3. Ludwig Wittgenstein, Philosophische Grammatik, Schriften, vol. 4, ed. Rush Rhees (Frank-
furt: Suhrkamp 1969), 468.

4. Peter Simonson, “Our Places in a Rhetorical Century,” keynote address, Rhetoric Society
of America, Boulder, Colorado, 24 June 2011, associationdatabase.com/aws/RSA/asset
_manager/get_file/35611.

the intellectual landscape for this rethinking of the media concept.

1964 in Jubilee

Marshall McLuhan’s Understanding Media (1964) recently celebrated its
fiftieth anniversary, and this book revisits his claim that media are not
only carriers of symbolic freight but also crafters of existence. In the hey-
day of the broadcast era, a time in which the few addressed the many
by means of mass communication, McLuhan protested that media were
themselves the message and took media in a radically diverse way, with
roads, number, housing, money, and cars figuring in his analysis along-
side more typical twentieth-century media candidates such as advertis-
ing, movies, and telephones. Both of these moves—ontologizing and
pluralizing of media—make him strikingly relevant in the digital era.
McLuhan helped invent media studies in the spirit in which I pursue it,
though the field both has and deserves a wider lineage. Much is madden-
ing about McLuhan—his obscurity, mischievousness, and willingness
to make up or ignore evidence—but his brilliance covers a multitude
of sins. He has become an unmissable destination for media theorists.
Essential are his ideas that each medium has a grammar, an underlying
language-like set of protocols for arranging the world and the organs of

5. Charles Hartshorne, Born to Sing: An Interpretation and World Survey of Bird Song (Bloom-
ington: Indiana University Press, 1992).
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sensation into a distinct “ratio,” and that new media can both extend and
do violence to (“amputate” was his term) the bodies of those coupled
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will be evident in this book, especially but not only in chapter 6, which
treats his relevance for a theory of the body as a medium. Certainly not

with them. He had an outstanding library at his disposal and read it well.® all of his claims hold up after five decades of ongoing archaeological and

But Understanding Media was not the only key work of media theory
from 1964. It shares a joint jubilee with the French paleoanthropolo-
gist André Leroi-Gourhan’s monumental two-volume work Le geste et la
parole, from 1964-63, translated as Gesture and Speech. This treatise offers

. an evolutionary account of human anatomy and its shaping by language
&@5"5 /4 ' and tools. The two books have an uncanny convergence in some ways:
§/ . € * « . Understanding Media treated technologies as extended bodily organs; Le

genetic research. (For that matter, many of McLuhan’s claims don’t hold
up today, perhaps mostly because they didn’t hold up in 1964. One reads
McLuhan for sparks, not scholarship.) Leroi-Gourhan showed the co-
evolution of the human musculoskeletal form with techniques such as
walking, gathering, chewing, speaking, drawing, writing, and remem-
bering. He understood that the intertwinement of embodied practice
and technical objects went from cranium to toe. For him the human con-
dition was defined precisely by our standing on two feet—and by our

o ZEgeste et la parole treated bodily organs as extended technologies.” Some

other books from the same year deserve a mention as well: Stanistaw
Lem’s Summa technologicae, Norbert Wiener’s God and Golem, Inc.,
Stuart Hall and Paddy Whannel’s The Popular Arts, Herbert Marcuse’s
One-Dimensional Man, Claude Lévi-Strauss’s Le cru et le cuit, Margaret
Mead’s Continuities in Cultural Evolution, and Gilbert Simondon’s Lindi-
vidu et sa genése physico-biologique. The year 1964 was a good time to be
thinking big thoughts about technology, culture, and society. McLuhan
and Leroi-Gourhan, Lévi-Strauss and Simondon, Lem and Wiener espe-
cially saw the convergence of biological and technical evolution, and
Lem and Wiener probed even the theological stakes of the collaboration
of life and programming.?

Leroi-Gourhan has been very important for continental, especially
German, media theorists because he thinks as they do—that is, morpho-
logically, in terms of the stretchy bounds of possibility, the intertwining
of form and matter, with an acute sensitivity to the technical pressures
exerted upon bodily shape. For Leroi-Gourhan, the evolutionary history
of the human body is inseparable from language and technology. He is
the great theorist of the essential technicity of human beings. His stamp

6. Foran excellent recent treatment, see Florian Sprenger, Medien des Immediaten: Elektrizitdl-
Telegraphie-McLuhan (Berlin: Kadmos, 2012).

7. See Michael Cuntz, “Kommentar zu André-Georges Haudricourt’s “Technologie als
Humanwissenschaft,” Zeitschrift fiir Medien- und Kulturforschung 1 (2010): 89-99 at 89, and
Kyle Joseph Stine, Calculative Cinema: Technologies of Speed, Scale, and Explication (PhD diss.,
University of Iowa, 2013), 237-58.

8. See my “Philosophy of Technology 1964/ 2014,” Sédertorn Lectures, 11 (Huddinge, Sweden:
Sodertdrn University, 2014).

consequent impossibility of separating nature and culture.

McLuhan and Leroi-Gourhan are not my only inspirations here.
Media studies is a many-splendored field, packed with interesting studies
and questions. Media scholars typically study print, broadcast, film, and
Internet institutions and practices and their larger social, political, cul-
tural, and economic consequences. Nearly three decades ago, Elihu Katz
looked at this work and divided media studies, like Gaul, into three parts.
He saw three streams conceiving media as givers of information, ideol-
ogy, and organization. The first was a largely social-scientific tradition
of empirical research on people’s attitudes, behavior, and cognition in a
mainstream political framework; the second was a family of critical ap-
proaches to media as battlegrounds of domination and resistance; and
the third focused more historically on how media technologies shape
underlying psychic and social order.®

Though much has happened since, Katz’s diagnosis helps to show the
edge space in which this book sits, namely, the third or technological tra-
dition, which is also of course empirical and critical in its way, though it
is much more liberal in what it admits into the object domain of media
studies. If most mainstream media studies see media as objects or in-
stitutions, the tradition I present takes media as modes of being. Most
of the recent interest in media among humanists fits in this tradition as
well, and often ignores Katz’s other two traditions, with their interests
in audiences, institutions, and political economy, which can be a regret-

9. See Elihu Katz, “Communications Research since Lazarsfeld,” Public Opinion Quarterly 50
(1987): S25-845.
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table omission; I personally want no part of a media studies that has al-
together lost the ballast of empirical investigation and common sense.!
The third way would include American writers such as Lewis Mumford
and James Carey, Canadians such as Harold Innis and McLuhan, French-
men such as Leroi-Gourhan and Bruno Latour, and Germans such as
Martin Heidegger and Friedrich Kittler. These figures, not all of whom
recognize “media” as their central theme, take media less as texts to be
analyzed, audiences to be interviewed, or industries with bottom lines
than as the historical constituents of civilization or even of being itself.
They see media as the strategies and tactics of culture and society, as the
devices and crafts by which humans and things, animals and data, hold
together in time and space. We will examine them in turn.

Leverage

Harold Innis was one of the first to insist that infrastructure should be at
the heart of media theory. As a Canadian nationalist who had an acute
sense of how the British, French, and American empires shaped his
country’s economic history and culture, and as a traveler in birch-bark
canoes and railroads along old trade routes in the Canadian wilderness
during research for his classic history of the fur trade, Innis was a con-
noisseur of chokepoints. Like Mumford, he thought media history had
to be part of the history of warfare, mining, forestry, fishing, writing, and
printing. (Mumford, a more sensuous thinker, would add loving, build-
ing, and making.) Like Carey, Innis thought the fact of media more im-
portant than what was relayed. A non-Marxist critical theorist, Innis was
part of a mid-century chorus. The Frankfurt School, for instance, tended
to see the special power of media exercised through the fabrication of
dreams that teasingly placated social discontent with too easy visions of
a better world, but Innis saw power at work on lower rungs of the ab-
straction ladder. He was interested more in organization than in content.
Innis first studied staples such as fur, fish, and timber, later reconcei%ring

10. One example is W. J. T. Mitchell and Mark B. N. Hansen, eds., Critical Terms for Media
Studies (Chicago: University of Chicago Press, 2010), an otherwise strong collection that re-
invents media studies without regard to decades of social-scientific work.
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staples as media and focusing on materials for the fabrication of written
records, such as stone, clay, papyrus and paper, whose varying fortunes
he traced from Egypt and Babylon through Greece, Rome, and Europe
to twentieth-century North America. Innis saw media as spinners of time
and space, and the whole expanse of human history as their stage. Innis’s
practice of media history as a mastery of detail is, as noted, inspirational
for this work.

Someone with Innis’s perspective never would have dreamed of using
the term “old media” for the twentieth century. Impressed by digital
media—smaller, faster, mobile, and programmable, scurrying like lithe
little mammals around the old broadcast dinosaurs—many have come
to call the great news and entertainment industries of the twentieth cen-
tury “old media.” They were actually “mass media,” which is something
more specific. Compared to mass media, digital media did seem like an
enormous historical rupture. But if we place digital devices in the broad
history of communication practices, new media can look a lot like old
or ancient media. Like “new media,” ancient media such as registers, in-
dexes, the census, calendars, and catalogs have always been in the busi-
ness of recording, transmitting, and processing culture; of managing sub-
jects, objects, and data; of organizing time, space, and power. Media as
large entertainment machines that provide news and entertainment on
tap in a constant “flow,” as Raymond Williams called it, are relatively un-
usual. The chief mode of communication in the heart of the twentieth
century —audiovisual broadcasting—is the historical exception. Digital
media return us to the norm of data-processing devices of diverse size,
shape, and format in which many people take part and polished “con-
tent” is rare. Media offer utilities of many flavors, of which mass narrative
is only one." Innis is one of many who gave us a notion of media as vessels
of storage, transmission, or processing. This definition is of great histori-
cal span, fitting both the hard drive and the abacus.

Media are not exclusively modern; in different shapes and sizes media
have contributed to the history of life on earth and perhaps elsewhere.
They are fundamental constituents of organization. They compose cities
and beehives, archives and asterisms. There have been human media
since the great pyramids and biblical scrolls, since the Persian postal sys-

11. My essay in Mitchell and Hansen, Critical Terms, develops these themes.
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tem and Roman census, since Venetian counting houses and medieval
cathedrals, since the emperor Qin Shihuang standardized Chinese char-
acters, weights, and measures, began work on the Great Wall, and burned
the books, thus unifying the Middle Kingdom for better or worse. Before
civilization, humans had media such as graves, baskets, stars, families,
and fire. We should never talk as if media did not exist before 1900 or
1800 (even though the ability to-talk about media in this transhistorical
way only emerged in the mid-twentieth century). All complex societies
have media inasmuch as they use materials to manage time, space, and

| power. Kittler’s point, that culture was always already a procedure of data

processing, follows confidently in Innis’s path. Kittler’s word was Kultur,
a term that can mean both “culture” and “civilization”—and, never shy
about grand claims, he certainly meant to include both.

Innis always returned to the principle of leverage. By leverage I mean
straightforwardly using a point to concentrate force over people and
nature. Kingcraft, writing, control over irrigation, and calendrical prog-
nostication were ancient techniques for funneling power to elites. Patri-
archy, the concentration of power in the phallus, likewise exploits a small
lever capable of large political and economic effects, and has been the
rule since the beginnings of civilization, which can be understood as a
systematic favoring of paterial over material powers. Civilization exploits
fulcrums of all kinds: give me a point at which to stand, said Archime-
des, and I will move the earth. (Hunter-gatherer societies never had such
dreams or means of grandeur, and indeed most people on earth still live
without access to the massive power that accrues to brokers, secretaries,
and others who preside at switch points.)

One such fulcrum is documentation, discussed more in chapters 6
and 7. Quod non est in actis, non est in mundo: what is not in the documents
is not in the world. Philip II, king of Spain during its seaborne empire’s
apex in the sixteenth century, liked to repeat this saying to justify the
heaps of paper his mapping and information-gathering bureaus gener-
ated to administer his far-flung operations. So do recent media theorists.
The saying’s pithy expression of the ways in which data can both piclture
and manage the world has made it a favorite topos in work by German
media scholars fascinated with processes that represent by intervening

and intervene by representing, thus breaking down the old binary of map

UNDERSTANDING MEDIA 21

and territory.? Like entrepreneurs, hackers, and revolutionaries, media
theorists think in the ablative case: “by means of which.” Media are not
only about the world; in ways it is our task to specify in these pages, they
are the world. For most of my undergraduate students, a lost mobile
phone means a lost limb or brain. Their lives are much more than their
phones, but they live by means of them. These devices are the narrow gate
through which their mental and social metabolism passes.

Philip’s dictum also nicely evokes Innis’s sense for the ways in which
brokers and intermediaries—those who control the files, stand at the
switch, or speak two languages—are the ones who earn fortunes and
make and break empires. One of Innis’s key insights was that each new
medium breeds a cadre of specialists who figure out how to manipulate
and program its special carrying capacities and standards. For Innis, the
history of media was also an occupational history, the history of crafts-
people who master medium-specific tactical skills and guard access to
them—in a “monopoly of knowledge” as he called it—and then lever-
age that advantage to their gain. Egyptian hieroglyph-writing priests and
medieval guilds provided him with vivid examples. The vast power and
wealth of high-tech entrepreneurs is a more recent case. Media prop-
erties and quirks, when mastered, reveal fresh possibilities of control.
(Media typically have narrow pass-through points. The same is true for
living organisms.) For Innis, the task of the media historian was to under-
stand the mischievous ratios of time, space, and power, and the blind
spots and bottlenecks of infrastructures that earlier operators had figured
out how to leverage.

Media have a world-leveraging power. Lenin was thinking ablatively
when he saw that the key position in the Soviet Communist Party was
that of secretary, since all documents passed the secretary’s way, and he
used it (supplemented by a wide range of other forms of ruthlessness)
to gain control of the party, leading to the peculiarity that subsequent
Soviet leaders were general secretaries rather than presidents. (He also

12. For instance, Cornelia Vismann, Files, trans. Geoffrey Winthrop-Young (Stanford, CA:
Stanford University Press, 2008), 56; Siegert, Passage, 66 ft.

13. Marshall McLuhan to Walter Ong, 8 February 1962, Letters of Marshall McLuhan, ed.
Corrine McLuhan, Matie Molinaro, and William Toye (New York: Oxford University Press,
1987), 285.
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thought the secretary had more working-class street cred.) Lenin under-
stood the power of recording and transmission, how traffic in documents
passes for traffic in things. His successor Stalin understood something
similar: the power of the editor’s pencil to alter history. Stalin’s pencil
was one of the most lethal weapons ever, and the number of deaths that
flowed from it will probably remain unknown.*

In media the sign is often the thing. The news media not only report
the news: they make the news. Did William Randolph Hearst’s New York
Journal report the outbreak of the Spanish-American War or cause it?
In journalism the breaking of a story is often the story itself. The head-
line declaring that one candidate has won the political debate not only
reports events; it shapes them. Google and Facebook partake of a simi-
lar possibility-fixing power. My undergraduate students say that their
romantic lives are not real until they are certified on Facebook. In real
estate the title is not the house, but they who own the title also own the
house. You still exist without identification papers in a foreign country,
but in many practical ways you do not. Channel characteristics are not
just trivialities; they are levers of abundant interest in their own right: For
want of a nail, the kingdom was lost. Options traders buy and sell con-
tracts, not tulips, wheat, or sides of beef. They traffic in dates and deals,
not in goods. But hold onto the option too long, and you may end up with
a vast shipment of wheat on your doorstep.’ Sports are similarly unsen-
timental: it matters not what you are capable of, but what you do when
it “counts” (i.e., when the public gaze of documentation is watching; we
call athletic achievements “records.”) The superpositioning of data over
commodities, documents over values, and records over events lies at the
heart not only of modern capitalism but of media operations in general.16
Wherever data and world are managed, we find media.

14. Holly Case, “The Tyrant as Editor,” The Chronicle Review, 11 October 2013, http://chronicle
.com/article/Stalins-Blue-Pencil/142109/, accessed 11 October 2013. 7

15. James W. Carey, “Ideology and Technology: The Case of the Telegraph,” Communication as
Culture: Essays on Media and Society (Boston: Unwin Hyman, 1989), 216-22.

16. On modern capitalism and the invention of “Wertpapiere,” see Werner Sombart, Die Juden
und das Wirtschafisleben (Leipzig: Duncker & Humblot, 1911), chap. 6.
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Technik and Civilization

So-called new media have pushed the logistical role of media back to
center stage. We live in a palimpsest of new and old. Despite occasional
prophecies of decline, the most fundamental media are still with us.
Body, voice, and face remain at the heart of all our interactions, as writ- [*
ing does at the heart of all our transactions. For that matter, the mass
media of radio, television, film, and journalism soldier on, often pressed
into new shapes. Old media rarely die; they just recede into the back-
ground and become more ontological. The exception might be Western
Union ceasing to send telegrams in 2006, but one might also say that the
telegraph did not die: it was just absorbed into the internet.

All media raise perennial problems of life in civilization. “These mar-
vels (like all marvels) are mere repetitions of the ages,” said Melville."”
Digital media have rendered a historical and imaginative service: their
endless tagging, tracking, and tracing of our doings reminds us that data
management for power, profit, and prayer is both ancient and modern.
Collection of useful indicia from populations is as basic a task for com-
munication systems as the offering of drama and news. Computation,
broadly speaking, runs from ancient priests watching the stars to mod-
ern ones mining “the cloud.” Some administrations can take data man-
agement to baroque extremes, as in the case of Renaissance Europe, but
states have always in some sense been information states.®® The history
of new media is old.® “Out of old fields,” said Chaucer, “comes all this
new corn.”

Much new corn in media studies has been brought forth in the Ger-
man language. This book is not the place to sketch the story and increas-
ingly varied (domesticated) strains of so-called German media theory or
the life and thought of its foremost and most controversial practitioner,
Friedrich Kittler (1943-2011), though it takes its bearings from this rich
body of work. Here I want to underscore the infrastructural sensibility

17. Herman Melville, Moby-Dick (New York: Norton, 1967), 181.
18. Jacob Soll, The Information Master: Jean-Baptiste Colbert’s Secret State Intelligence System

(Ann Arbor: University of Michigan Press, 2009).
19. Benjamin Peters, “And Lead Us Not into Thinking the New is New: A Bibliographic Case
for New Media History,” New Media & Society 11 (2009): 13-30.
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and metadisciplinary ambitions of German media theory, focusing on
Kittler for the sake of convenience.?’ (Note that each term in German
media theory is troublesome.)
Kittler loves to swerve away from whatever seems most obviously of

humane interest and to instead focus on the structures behind it. Con-
tent is always an epiphenomenon. The book that made him famous and
caused a major crisis in the academic establishment of German literature
(Germanistik) was Aufschreibesysteme 1800/1900 (1985), translated into
English as Discourse Networks.? For Kittler, Aufschreibesysteme (literally,
inscription or writing-down systems) were mixes of wetware, software,
and hardware. They consisted of embodied agents such as mothers or
doctors, cultural processing algorithms such as educational policies and
psychiatry, and technical media such as writing or phonographs. As a re-

search method, the hunt for discourse networks paired up unsuspecting
synchronic bedfellows and saw literature, human beings, and mind as

effects of such networks. Kittler sometimes had a chip on his shoulder

and was a sarcastic controversialist in battling all forms of what he took
to be academic nonsense. (Fortunately for the would-be pugilist, there is

a never-ending supply.) Much could be said about his crotchets, errors,

and genius: his disdain for social history, his love of war technology, his

curious gender politics, and the ways in which his reflections about the
media of knowledge making were partly reconnaissance missions for a
remarkably successful military campaign on behalf of media studies in
Germany. But how creatively the man could think, and how stimulating
he always was to read, listen to, or talk to!

In any case, Kittler clearly launched the next evolutionary step in
media studies.? Useful here is his notion that media form a needle’s
eye for novel historical and existential possibilities, a notion that spans
his middle work on hardware and his last phase on Greek cultural tech-

20. For the best single introduction, see Geoffrey Winthrop-Young, Kittler and the Media
(Cambridge: Polity, 2011).
21, Ute Holl and Claus Pias, “Aufschreibesysteme 1980/2010: In memoriam Friedrich Kittlér,”
Zeitschrift fiir Medienwissenschaft 6 (2012), 114-92, present eleven evaluations as well as Kitt-
ler’s unpublished foreword.

| 22. See Till A. Heilmann, “Innis and Kittler: The Case of the Greek Alphabet,” in Media Trans-
atlantic: Media Theory Between Canada and Germany, ed. Norm Friesen, Richard Cavell, and
Dieter Mersch, www.mediatrans.ca/Till_Heilmann.html.
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niques. Writing was the “Engpass,” or strait and narrow gate, through
which all meaning had to pass before the analog media of the late nine-
teenth century (sound recording and cinema) broke onto the scene. The
phonograph and the camera recorded temporal process, including white
noise, thus breaking the monopoly of the signifier. Time axis manipu-
lation broke the regime of real time—and this brilliant point is central
to this book, especially chapter 6. Optical, acoustic, and alphabetic data
flows created distinct technical and experiential regimes. On the radio
we were dumb and blind, but our ears stretched over great distances of
space; on the telephone we were blind but our voices and ears could span
the same distances; with the phonograph we could hear into the past.
Quite like McLuhan, Kittler saw how each medium extended and handi-
capped the human sensorium.?

In his last, incomplete work on music and mathematics, eccentric and
rare in almost every way, Kittler treated the Greek alphabet as the check-
point through which Hellas had to pass. As if to defy centuries of Euro-
pean opinion, he did not think the great thing about ancient Greece was
its drama, ethics, or politics: it was its media system, consisting of com-
bined letters, numbers, and tones. For Kittler, the world-historical break-
through of ancient Greece was not the philosophy of Plato or the trage-
dies of Euripides, which he, following Nietzsche, vigorously disdained:
it was rather the invention of an alphabet with vowel notation that could
act as a processing medium for poetry, mathematics, and music all at
once, like a universal computer before the fact. Here he built on Hei-
degger by making media keys to nothing less than the history of being
(Seinsgeschichte). Media for Kittler are world-enabling infrastructures;
not passive vessels for content, but ontological shifters. Inconspicuous |

|

{

vehicular transformations can have gigantic historical effects. History’s I,'

passage does not restrict itself to humans: being, after all, is large and | u
contains multitudes.

Kittler reserves a special spot in paradise for what we might call the
engineers of being, from Archytas to Alberti to Alan Turing. In each case
he treats programmers rather than philosophers as history’s most im-

23. See Kittler’s introduction to Gramophon Film Typewriter (Berlin: Brinkmann und Bose,
1986); Gramophone, Film, Typewriter, trans. Geoffrey Winthop-Young and Michael Wutz
(Stanford, CA: Stanford University Press, 1999).
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portant actors. Archytas was Plato’s contemporary and probably his ac-
quaintance: whereas the latter’s enormous legacy, in Kittler’s opinion,
was almost entirely destructive, Archytas first defined the quadrivium
(the cluster of ancient mathematical arts), was the first engineer, and in-
vented acoustics and percussion as a musical form. Western education
fixed on the wrong man: Plato loosed “ideas” on the world, but Archytas
showed us how to study sound, build catapults and rattles, and play the
Pythagorean music of the spheres. Alberti, the fifteenth-century Floren-
tine humanist, mixed theory and practice in architecture, perspective
painting, and cryptography, and thus exemplifies one of Kittler’s recur-
rent themes: that the Italian Renaissance, retrospectively so celebrated
for its humanism, was great actually because its artists were engineers.?+
Alan Turing, one of Kittler’s enduring heroes, is the arch-programmer,
the great mathematical and code-breaking genius who stands for the
computational inventions that have remade the ways in which we pro-
cess and access the world. For Kittler, Turing was the key figure of our
epoch: ours was the Turing-zeit, the era of Turing.

Late in life, Kittler sometimes expressed doubts about the concept of
media. For my part, I think there is plenty of sugar left in the old beet.
Part of Kittler’s complaint was that Medienwissenschaft had been institu-
tionalized as one academic field among many. He thought media studies
should consider the media of study in general. For him, as for McLuhan,
media studies was not just one more field to stir into the interdisciplinary
mix, but the field of fields, one either “post” or “meta” that could reorga-
nize and engulf all the others. Of course, media studies is known for am-
bitious statements about itself and many other things. (McLuhan had his
share of such statements.) In his most famous or notorious utterance,
Kittler wrote: “Media determine our situation.” Another was his decla-
ration of what he called information-theoretic materialism, an update of
Philip IT: “Nur was schaltbar ist, ist itberhaupt.” Schaltbar is hard to trans-
late, suggesting being plugged into an integrated circuit, but the gist of
the statement is: Only that which is networkable or switchable exists at

24. Friedrich A. Kittler, “Leon Battista Alberti,” Unsterbliche: Nachrufe, Erinnerungen, Geister-
gespréiiche (Munich: Fink, 2004), 11-20.
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all.» If Google can’t find you, you don’t exist. Wiring precedes being/Be-

yond the network there is only the Ding-an-sich. Grids and circait boards
are ontological in their effects. At its most ambitious, media studies sees
itself as a successor discipline to metaphysics, as the study of all that is.

For Kittler, both philosophy and the humanities in general refused to
think about techniques, and the enormous price was blindness to the his-
tory of being.> In Kittler’s most radical view, media studies was a privi-
leged form of seeing being as mediated. It was a way-of-seeing field, not
an object field. Kittler saw a postdisciplinary kind of media studies that
did not tarry at the well-tilled crossroads of humanities and social sci-
ences, but went to the natural sciences, mathematics, engineering, medi-
cine, and military strategy. His late criticism of media studies turned on
his productively arrogant claim that knowledge is knowledge, that there
is no such thing as special field knowledge of any sort, whether Medien-
wissenschaft or any other. He was ever the rebel against specialization,
with all the risks such rebellion entails. In roving broadly into many
fields, Kittler made plenty of amateur errors, something that I am cer-
tainly in no position to criticize. Another of his dicta deserves more fame
than it has received: “Simple knowledge will do.”?

The idea that media studies could include what recent academic jar-
gon calls the STEM fields is clearly salutary.?® Indeed, media studies is
one confluence of knowledge that defies the old split of Geist and Natur.
More than three decades ago we were told that the innovative exchanges
were happening between the social sciences and the humanities,? but
today humanists have rediscovered the natural sciences with fresh force.
And with good reason. Nature turns out to be profoundly historical. Evo-
lutionary biology has shown just how remarkably plastic species are, as
populations adapt quickly to environmental exigencies across genera-

25. Friedrich Kittler, “Real Time Analysis: Time Axis Manipulation,” Draculas Vermdchtnis:
Technische Schriften (Leipzig: Reclam, 1993), 182-207, at 182.

26. Friedrich Kittler, “Towards an Ontology of Media,” Theory, Culture and Society 26 (2009):
23-31.

27. Gramophon Film Typewriter, 5, Gramophone, Film, Typewriter, x1.

28. STEM = science, technology, engineering, and medicine.

29. Clifford Geertz, “Blurred Genres: The Reconfiguration of Social Thought,” American
Scholar 49, no. 2 (1979): 165-79.
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tions. The life sciences are historical sciences, and life itself is interpre-
tive, even rhetorical, as it adapts to the available means and looks to seize
the kairos. All natural sciences have a hermeneutic element, but the sci-
ences of natural history, such as cosmology, geology, evolutionary bi-
ology, paleovirology, and climatology, do so profoundly. Kittler always
read works of literature and music as sources of truth, and there is some-
thing inspiring about his insistence that the humanities never give up on
their cognitive claim: their task is not just the education of sensibility, but
the ordering of knowledge, of which there is only one kind (with endless
variants). The true humanist would also be a naturalist, one who pro-
/ duces knowledge about things that are, were, and are to come.

The humanities, seen broadly, are the homeland of techneé. There is
no humanity without arts, starting with the art of walking upright on
two feet. We are already technical in mind and body, as Leroi-Gourhan
insists. Not only do the natural sciences depend on instrumentation.*
Humanists rely on pen, paper, computer, slide, classroom, file, voice,
book, chair, glasses, and archive (library or Google). Whatever else they
may be, the humanities are disciplines for the storing, transmission, and
interpretation of culture (and maybe nature too). They have material
conditions and media as much as any other form of inquiry. Kittler puts
it polemically: “For the humanities there is nothing nontechnical to teach
and research.”® Poetry, music, dance all involve counting; without the
primordial technology of writing, no humanities would exist at all. Since
Rousseau, many have told the story of how our authentic humanness is
violated by technology, a story still weakly resonating in some quarters.*
The bigger sadness of this story is the divorce of the humanities from the
infrastructures of being. Apparatus is the basis, not the corruption, of
the world. Our beauties have counting and measure at their core. Music,
the greatest of all arts humans enjoy, is mathematical and technical. For
all his crankiness, Kittler saw (or heard) a sublime truth here.

The object domain of media studies is nicely captured in the title of

30. Lisa Gitelman, “Welcome to the Bubble Chamber: Online in the Humanities Today,” Com-
munication Review 13 (2010): 27-36, at 29.

31. Friedrich Kittler, “Universities: Wet, Soft, Hard, and Harder,” Critical Inquiry 31 (2004):
244-55, at 251.

32. See Bernard Stiegler, Technics and Time: The Fault of Epimetheus, trans. Richard Beards-
worth and George Collins (Stanford, CA: Stanford University Press, 1998), 100-133.
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Lewis Mumford’s classic book Technics and Civilization (1934). Technics
was his translation of the German term Technik, much as we would trans-
late Politik as politics or Physik as physics. This term deserves a revival in
English. Mumford’s polymathic ambitions set a course for media studies
since: you should use the entire library as your source. To study media,
you cannot just study media: on this point Innis and McLuhan, Carey
and Kittler all agree, being scholars with an eye for preposterous analo-
gies and miscellaneous learning. (Douglas Coupland called McLuhan an
«information leaf blower.”)® “In writing the history of media,” says David
Hendy, “we are, in effect, writing the history of everything else.”** To
understand media we need to understand fire, aqueducts, power grids,
seeds, sewage systems, DNA, mathematics, sex, music, daydreams, and
insulation; this book tackles a small subset of this roster. Technologically
oriented media theorists love to unfurl a hitherto unsuspected object as
a medium absolutely central to life as we know it (e.g., McLuhan on light
bulbs and bicycles, clothing and weaponry). The creative vigor in Ger-
man media studies since Kittler owes as much to archival mania as to
theoretical innovation, the constant discovery of new materials hitherto
untapped.® I confess to being moved by this spirit in this book’s interest
in ships, fire, night, towers, books, Google, and clouds. What we might
call weird media theory has a bounty of objects, but that is both a bless-
ing and a burden. '

There is a danger, of course, of losing one’s grip on what media are.
“If everyone’s somebody, then no one’s anybody” (Gilbert and Sullivan),
and what's true of prestige is also true of concepts: they must always stop
short of complete universality. Because media are in the middle, their
definition is a matter of position, such that the status of something as
a medium can fade once its position shifts. A tendency in the philoso-
phy of technology, especially object-oriented ontology, is to be so ambi-
tious in celebrating quirky lists of things in all their varied wonder that
the sometimes brutally hierarchical and unequal character of things dis-

33. Douglas Coupland, Marshall McLuhan: You Know Nothing of My Work! (New York: Atlas,

2010), 200.
34. David Hendy, “Listening in the Dark: Night-Time Radio and a ‘Deep Histor}’ of Media;

Media History 16, no. 2 (2010): 215-32, at 218.
35. Lorenz Engell and Bernhard Siegert, “Editorial,” Zeitschrift fiir Medien- und Kultur-

Sorschung 1 (2010): 5-9, at 6.
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appears from view. Bruno Latour, to whom I owe a lot, has polemically
called for a “flat ontology,” but in the works of some of his acolytes that
can sound like a refusal to make critical judgments about the great in-
equality of things. Anyone interested in infrastructure, lookouts, and
turning points needs old-fashioned sociology about how recalcitrant,
not just how cool, “things” are. Ontology is not flat; it is Wrinkly,‘cloudcy,
and bunched. Often, like the sea, it is stormy and harsh. I am only willing
to go part of the way with a full philosophy of immanence. In a beauti-
fully styled book Quentin Meillassoux has criticized what he calls “cor-
rélationisme,” the doctrine that meaning depends on a superintending
human mind of some sort. 3 I fully endorse separating meaning from
mind, but cannot abandon the critical project stemming from the post-
Kantian critical legacy that he (like his less temperate followers) attacks.
We need Urteilskraft, the capacity of judgment, more now than ever. The
task is to find grounds for critique without a misguided subject-object
distinction, an aim whose philosophical roots run from German ideal-
ism to the critical theory of the Frankfurt School, and in pragmatism and
phenomenology as well.

Infrastructuralism

Infrastructure has come into prominence as a scholarly topic in the past
two decades, reflecting wider political and economic changes as the Cold
War waned, its large technical systems aged, and the tangle of networks
known as the Internet was built. Infrastructure was first a military term.
In World War II the British found Iceland’s landing strip inadequaté for
their needs. As they were building a new airport in Reykjavik, they asked
the Icelanders for financial support. Sorry, no, the Icelandic officials
supposedly said —but feel free to take the airport with you when you
leave. (The British did not, and it is still used for domestic flights.) Infra-
structures are generally thought to be bulky and boring systems that are
hard to carry, such as airports, highways, electrical grids, or aqueducts.
Since the early nineteenth century the world has seen unprecedented
development of infrastructure: railways, telegraphs, transoceanic cables,

36. Aprés la finitude: Essai sur la nécessité de la contingence (Paris: Seuil, 2006).
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time zones, telecommunications networks, hydroelectric dams, power
plants, weather forecasting systems, highways, and space programs. The
Internet — “the new iconic infrastructure of our age,” as Hillary Clinton
put it— continues to motivate such questions.” Whatever else modernity
is, it is a proliferation of infrastructures. “To be modern means to live
within and by means of infrastructures.”®

Infrastructures can be defined as “large, force-amplifying systems that
connect people and institutions across large scales of space and time” or
“big, durable, well-functioning systems and services.”®® Often they are
backed by states or public-private partnerships that alone possess the
capital, legal, or political force and megalomania to push them through.
From Cheops to Stalin, infrastructures have been the playthings of dic-
tators and tyrants; the Internet might seem a departure because of its
apparent lack of centralized control, but there is plenty of state and mar-
ket power shaping its development. Because of their vast technical com-
plexity and costs, infrastructures are often cloaked from public scrutiny,
their enormous risks and unintended consequences shielded from open
debate. Traditional infrastructures are generally thought to be—or ac-
tively designed to be—immune to democratic governance, but remain
open to sabotage if otherwise full of inertia (resistance to change).* They
are almost always vulnerable to hijacking. Every tower invites toppling.
“Once in place, infrastructures generate possibilities for their own cor-
ruption and parasitism.”* Something there is that doesn’t love a wall.

Though large in structure, infrastructures can be small in interface,
appearing as water faucets, gas pumps, electrical outlets, computer ter-
minals, cell phones, or airport security, all of them gates to bigger and
submerged systems. Infrastructures are designed to reduce risk in under-

37. “Remarks on Internet Freedom,” http:// www.state.gov/secretary/rm/2010/01/135519.htm
(accessed 25 September 2013).

38. Edwards, “Infrastructure and Modernity,” 186.

39. Edwards, “Infrastructure and Modernity,” 221; Paul N. Edwards, Geoffrey C. Bowker,
Steven J. Jackson, Robin Williams, “Introduction: An Agenda for Infrastructure Studies,” Jour-
nal of the Association for Information Systems 10, no. :5 (May 2009): 364-74, at 365.

40. John Keane, “Silence, Power, Catastrophe: New Reasons Democracy and Media Matter
in the Early Years of the Twenty-First Century,” Samuel L. Becker Lecture, 8 February 2012,
University of lowa.
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lying elements, but often produce new risks in doing so. Building sys-
tems means managing their side effects—and the side effects of the man-
agement itself. Electrical power lines, for instance, increase the risks of
childhood leukemia.*? The bigger the infrastructure, the more likely it is
to drift out of awareness and the bigger the potential catastrophe. There
were o train crashes before the railroad was built, and no potato fam-
ines before the monocultural overinvestment in that crop in Ireland.
Leverage means vulnerability.

There are hard and soft infrastructures. Dams and websites, highways
and protocols are equally infrastructural. There can be lightweight and
portable as well as heavy and fixed infrastructures —a point made repeat-
edly by Innis. Compared with the concrete opera of Roman cities, roads,
and aqueducts, the mathematics and history, philosophy and ethics,
music and holidays of the Greeks and Jews are much more alive today.
Indeed, what remains of Rome is its cultural engineering in religion, lan-
guage, law, and the idea of Europe itself. Cultural continuity is often a
greater achievement than continually functioning water or road systems:
of all extant cultures, only the Chinese, Greeks, Indians, and Jews have
managed to maintain their ethnic identity over multiple millennia (not
without constant reinvention, of course). Software often outlasts hard-
ware. In geologic time, all infrastructures suffer an Ozymandian fate. As
Hegel noted of ancient Egypt, “The palaces of the kings and priests have
been transformed into heaps of rubble, while their graves have defied
time.”** None are designed to outlast the typical life span of any civiliza-
tion. The exception might be calendars, which in theory can be spun out
on scales far vaster than any possible human maintenance, although any
chance of keeping them closely synchronized with the sky will not last
more than a few thousand years, thanks to the variability of the earth’s
motion. (Our calendar, as chapter 4 shows, requires updates much more
often than that.) Civilization seems to have a limit of durability fixed in

1

42. ]. D. Bowman, D. C. Thomas, S. J. London, and J. M. Peters, “Hypothesis: The Risk of
Childhood Leukemia Is Related to Combinations of Power-Frequency and Static Magnetic
Fields,” Bioelectromagnetics 16 (1995): 48-59. Our choice to live irradiated in baths of wireless
fields has unexplored health consequences.

43. G. W. F. Hegel, Lectures on the Philosophy of Religion: The Lectures of 1827, ed. Peter C.
Hodgson (Berkeley: University of California Press, 1988), 321n339.
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millennia, and maintenance of long-term systems of communication re-
quires vast expense and expertise.**

Infrastructures tend to change incrementally, and have the inertia of
previous innovations to build upon. They are improved upon modularly,
and clearly illustrate the principle of path-dependence.* They demand
labor and upkeep. They are infrastructures only to the degree that they
are normalized into taken-for-granteds; they have social as well as tech-
nical components.* Retention of archaic functions and structures is as
relevant in our media as in our tissues. Both bodily organs and technical
dpyava (organa; “tools” in ancient Greek) are a hodgepodge of different
environments layered upon each other. DNA is an archive of new and
old. The same is true of any natural language (one reason why the history
of words can be a great source of accumulated insight). We can call this
the QWERTY principle: suboptimal patterns persist long past their initial
conditions due to path-dependence.*’

I am loath to introduce yet another “ism” into the scrimmage of aca-
demic brands, but if I were to do so, it would be the doctrine of infrastruc-
turalism. After structuralism, with its ambition to explain the principles
of thought, primitive or modern, by way of a combinatorics of meaning,
and post-structuralism, with its love of gaps, aporias, and impossibilities,
its celebration of breakdown, yearning, and failure, its relish for prepos-
terous categories of all kinds and love of breathless syntax—perhaps it
is time for infrastructuralism. Its fascination is for the basic, the boring,

the mundane, and all the mischievous work done behind the scenes. It | |
. . . . I f
is a doctrine of environments and small differences, of strait gates and | |

the needle’s eye, of things not understood that stand under our worlds. l
Hence the quiet pun in the title of this chapter: infrastructural media are. |
media that stand under.

44. See Marisa Leavitt Cohn, Lifetimes and Legacies: Temporalities of Sociotechnical Change in
a Long-Lived System, University of California, Irvine, PhD diss., 2013.

45. Susan Leigh Star, “The Ethnography of Infrastructure,” American Behavioral Scientist 43
(1999): 377-91, at 382.

46. Susan Leigh Star and Karen Ruhleder, “Steps toward an Ecology of Infrastructure: Design ~ J

and Access for Large Information Spaces,” Information Systems Research 7,n0.1(1995): 111-34.
47.Paul A. David, “Clio and the Economics of QWERTY,” American Economic Review 75, no. 2
(1985): 332-37; and S. J. Liebowitz and Stephen E. Margolis, “The Fable of the Keys,” Journal
of Law and Economics 33, no. 1 (1990): 1-25.




34 CHAPTER ONE

Infrastructure in most cases is demure. Withdrawal is its modus oper-
andi, something that seems a more general property of media, which sac-
rifice their own visibility in the act of making something else appear.*
Marx was a theorist of infrastructure not only in his fascination for indus-
trial apparatus, but also in his analysis of how power relations are camou-
flaged. The greatest thinkers of infrastructure were never interested only
in the gear; they always wanted to know why awareness of essential things
so quickly fades into “beaten paths of impercipience.”* ('This is a version
of the old moral mystery of why the quest to find bedrock principles of
right action never finds any bedrock more certain than the ongoing quest
itself.) Freud made vivid use of infrastructural metaphors, viewing the
psyche in terms of cities, sewers, ruins, filing systems, and postal censor-
ship; but he was also an analyst of clouded awareness, of our distofted
cornm.unication with ourselves. Every memory trace for him was a crime

scene investigation to show off his considerable forensic skills.

Perhaps the most explicit effort to understand how the fundamen-
tals recede into the background was that of Freud’s contemporary
Edmund Husserl, who developed philosophical phenomenology. Marx
Freud, Husserl and their contemporaries all lived through terrific infra-’
structural transformations and thought that boredom and obviousness
were ruses by which consciousness hides the marvelous, often devious
workings that make it possible. The same is true with such nineteenth-
century figures as Charles Darwin, W. E. B. Du Bois, Emile Durkheim
Charlotte Perkins Gilman, Ferdinand de Saussure, and Max Weber, Witl‘;
their analyses of the infrastructures of life, race, society, gender, an,d lan-
guage. For thinkers born in the nineteenth century, it was madness not
to observe the nexus, as they lived through the triumph of steam, coal
electricity, barbed wire, standard sizes, and standard time. All of’ then;
believed in the power of reason to either get to the bottom of things or
‘make a greater mess of them. Freud’s famous dictum, “Wo es war, $oll
ich werden” (Where it was, I should be), might be understood as th; im-

Xj.;-letir l\/éerschf, “Tertium datur: Einleitung in einer negativen Medientheorie” Was ist ein
eaium?, ed. Stefan Miinker and Alexand B :
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perative to make all infrastructures clear. There is a deep infrastructural
ethic in modern thought.

One of the key books that launched much of the recent interest in
infrastructure, Sorting Things Out (1999) by Geoffrey Bowker and the late
Leigh Star, brought a strong phenomenological heritage to infrastruc-
ture studies. Infrastructure was pushed beyond large, heavy systems to
be a question of how basic categories and standards are formed, and how
they are formed as ordinary. How the taken-for-granted gets constructed
in the first place is a classic phenomenological question: how did the
water ever become invisible to the fish? Bowker and Star see our worlds
as bristling with standards and forgotten rules that produce everyday
things in their everydayness and are sustained by the ghostly cumulus
of bodies at work. Ordinary objects such as compact disks and pencils
conceal “decades of negotiation.” As Bowker and Star quip, “There is a
lot of hard labor in effortless ease.”s® To break through the crust, they
offer the concept of “infrastructural inversion,” a cousin to what Harold
Garfinkel called “breaching”— the intentional violation of a social norm
to bring the background out into the open. Something similar happens
with accidents and breakdowns: infrastructure comes out of the wood-
work. Glitches can be as fruitful intellectually as they are frustrating prac-

tically.s* Essence, intoned Heidegger (channeling Aristotle), is revealed
in accident.®

Infrastructure is often as hard to see as a light rain through the win-
dow. Not only is it invisible by nature, but it can be camouflaged by de-
sign in what Lisa Parks calls “infrastructural concealment.” ** Some infra-
structures (water, sewers, electrical and cable lines) are literally buried
in the ground (or underwater) and others are designed to blend in with
the scenery. More rarely, towers or hydroelectric dams are intentional

50. Géoﬂ'rey C. Bowker and Susan Leigh Star, Sorting Things Out: Classification and its Conse-
quences (Cambridge: MIT, 1999); the quote from 9.35 has a useful definition of infrastructure.
51. See Peter Krapp, Noise Channels (Minneapolis: University of Minnesota Press, 2011).
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degger, Sein und Zeit (1927; Tibingen: Niemeyer, 1993), 74.
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ture” Cultural Technologies: The Shaping of Culiure in Media and Society, ed. G6ran Bolin)
(London: Routledge, 2012), 64-84.
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displays of power and modernity, and some architectural fashions have
foregrounded the guts of a building (as in the Centre Pompidou in Paris,
where extruded pipes and conduits are a flamboyant part of the design).
In the twentieth century, broadcasting houses were temples of transmis-
sion that celebrated their own technicity.5* In a similar way, as we see
below, medieval clock towers were statements of civic wealth and emi-
nence. Technologies are never only functional: any device always has an
element of social display or “bling.”

Forgetting seems a key part of the way infrastructures work. Star
notes that they are often “mundane to the point of boredom.”s* But it all
depends on what the structure is infra to. Infrastructure is often defined
by being off the radar, below notice, or off stage. Redundancy may be
boring, but the essence of robust systems is backup options. Technology,
in contrast, is a concept biased towards newness: breathing, fire control,
writing, or cities rarely count, even though that’s where much of the hard
work is. We have the unhelpful habit of isolating the bright, shiny, new,
or scary parts of our made environment and calling them “technology,”
to the neglect of the older, seemingly duller parts. Horses were as impor-
tant as tanks in both world wars, and bicycles have been as important as
cars in recent decades.* There is a politics to boredom. “Mature tech-
nological systems reside in a naturalized background, as ordinary and
unremarkable to us as trees, daylight, and dirt,” says Paul Edwards, 5
He is completely right, but trees, daylight, and dirt, of course, are highly
remarkable: they are also mature technological systems. (“The invari-
able mark of wisdom,” said Emerson, “is to see the miraculous in the
common.”®) The perception of monotony is a measure of the breadth of
mind: nothing would be boring to the mind of God. Studying how boring
things got that way is actually a good way never to be bored. This book

54. See Staffan Ericson and Kristina Riegert, Media Houses: Architecture, Media, and the Pro-
duction of Centrality (New York: Peter Lang, 2010). N
55. “Ethnography of Infrastructure,” 377.

56. David Edgerton, The Shock of the Old: Technology and Global History Since 1900 (London:
Profile, 2008).

57. Edwards, “Infrastructure and Modernity,” 185.

58. Nature, Selected Writings of Emerson, ed. Donald McQuade (1837; New York: Modern
Library, 1981), 41.
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seeks to brew this elixir, wagering that the wonder of the basic can beat
its banality.

Infrastructuralism suggests a way of understanding the work of media
as fandamentally logistical. Logistical media have the job of ordering fun-
damental terms and units. They add to the leverage exerted by record-
ing media that compress time, and by transmitting media that compress
space. The job of logistical media is to organize and orient, to arrange
people and property, often into grids. They both coordinate and subordi-
nate, arranging relationships among people and things.*® Logistical media
establish the zero points where the x and y axes converge. McLuhan’s slo-
gan “The medium is the message” applies particularly well to them. They
prepare the ground on which we can make such distinctions as nature
and culture. They span ocean, ground, air, outer space, and cyberspace.
Chapters 4 and 5 explore logistical media most fully, focusing on clas-
sic forms such as calendars, clocks, and towers. Other key examples are
names, indexes, addresses, maps, lists (like this one), tax rolls, logs, ac-
counts, archives, and the census. Money is surely the master logistical
medium—a medium, as Karl Marx complained, that has no content in
itself but has the power to arrange everything else around it.®°

In arraying things around polar points, logistical media set the terms
in which everyone must operate. The zero is the paradigm case of a logis-
tical medium: an apparent nothing that marks out longitude and lati-
tude, and orders of magnitude, and thus shapes the world; it is an opera-
tor that arranges data and regulates processing. (Few would complain if
their bank accounts acquired an extra zero in the right place.) The zero is
an Archimedean mayxpdziov (pankration), a lever that moves the earth.
(Zero never exists in the numeral system of any natural spoken language,
but is a creature of graphical practices, such as calendar making and ac-
counting.) Brigham Young’s cane served thus when it marked out the

59. Gabriele Schabacher, “Raum-Zeit-Regime: Logistikgeschichte als Wissenszirkulation zwi-
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135-48, at 145. See also Judd Ammon Case, Geometry of Empire: Radar as Logistical Medium
(PhD diss., University of lowa, 2010); and “Logistical Media: Fragments from Radar’s Prehis-
tory,” Canadian Journal of Communication 38, no. 3 (summer 2013): 379-95.

60. On money, see Hartmut Winkler, Diskursikonomie (Frankfurt: Suhrkamp, 2004), 36-49.




38 CHAPTER ONE UNDERSTANDING MEDIA 39 ‘
center spot, the temple, around which the addresses of the Salt Lake the great student of the diverse shapes and seasons that being can as-
valley ever after, like it or not, would be gridded. Logistical media pre- sume. His thinking is as full of surprising, strange, and brilliant moves
tend to be neutral and abstract, but they often encode a subtle and deep as Bobby Fischer’s chess games. Heidegger is willing to sacrifice his
political or religious partisanship. People still debate whether our era is queen—modern philosophy’s most powerful piece, the knowing ego—
“AD” or “Ce,” and whether the day after Saturday is called “Sunday” or in favor of secondary philosophical pieces such as “being” and “thing,”
“first day” (see chapter 4). The point— as vanishing point, decimal point, which he then develops to devastating effect in his inexorable march i
and printer’s spatium —is one of the most critical of all modern media.®! toward checkmate. As in Fischer’s case, Heidegger’s genius did not pre-
Though logistical media usually appear as neutral and given, their tilt and vent him from making disastrous judgments, but in philosophy, espe-
slant can also call forth agitation. cially its more existential kinds, theory and life seem less separable than
Infrastructuralism shares a classic concern of media theory: the call to ] in chess. The obvious point here is his unrepentant membership in the
make environments visible. Perhaps McLuhan’s most fundamental ethi- Nazi party in the early 1930s, something whose import has been broken
cal call, against his horrified fantasies of mankind growing into a single down at agonizing length by friend and foe alike; the recent publication i
hive mind, was the call to awareness.5? McLuhan saw those of us who of his Schwarzen Hefte has added fuel to the fire, and has more clearly "
ignored our technological habitats “somnambulists,” invoking the Greek documented his anti-Semitism. |
myth of Narcissus to explain our media narcosis. Blessed are they, said The moral mystery of great work from compromised sources is per- !
Kittler, who could hear the circuitry in the compact disc or see it in the haps properly a theological question about the productivity of sin, and
/{ discotheque’s light shows.s* Ontology, whatever else it is, is usually just a proper reading of any thinker such as Heidegger has to be critical. His
forgotten infrastructure. o i Smmem—— Nazi affiliation is a symptom of the defective moral and political judg-

ment that is visible elsewhere in his life and work. He is portentous, finds
it hard to see nuclear war or the Holocaust as worse disasters than bad
Being and Things thinking, cannot take a joke, and is painfully, irresistibly lucid about
so many subjects that matter so profoundly. His understanding that

The mention of ontology brings up another figure. I confess to finding technology — Technik—is most important not for what it does to humans g
myself reluctantly drawn into Heidegger’s orbit. Thanks to a small army or society, but for how it reorders nature is especially crucial for my ar-
of brilliant interpreters who've helped detoxify his thought, he is abso- guments. What to do? The tactic of pragmatist thinkers such as Latour {
lutely indispensable if you are interested in how gvois (physis, nature) and Richard Rorty is to rely on him heavily and mock him relentlessly.
and wéyvy (techne, art, technology) intermingle. Heidegger has benefitted Latour quips that Heidegger only expects to find Being in the Black For-
from an offshore laundering brigade made up of highly diverse spirits. est, and that his account of technology sees “no difference between an
To read him — the effect is enhanced by reading him in German —a kind atomic bomb, a dam, a lie detector, and a staple.”** In an intemperate mo-
of euphoria builds as you follow step after stunning step and behold,-to ment, Rorty called Heidegger a “self-infatuated blowhard,” but Rorty’s
use his language, the world dawning in ways it never has before. He is point was to emphasize Heidegger’s lack of democratic sensibility.* Both

Rorty and Latour, however, know clearly that it is wrong to read him as
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a cultural pessimist who laments technology as simple forgetfulness of
being; he is rather a theorist of technics, not as historic downfall, but
as essential to the human estate and its “parliament of things”—one of
Latour’s notions that owes something to Heidegger.5¢

Latour is perhaps the “it” thinker of the moment in which this book is
being written. He is ubiquitous, clever as hell, exactly the right person to
help us worry productively about the anthropogenic manipulation of our
habitat. This book’s hope to provide a vision of the human estate in terms
of ecology, technology, and theology fits Latour’s orbit perfectly. He is
the most prominent among many thinkers today pleading that our imagi-
nation of nature is an opportunity to reinvent everything about us and
it. He is a fierce critic of any kind of hard nature-culture divide, which
he thinks of as distinctive to modernity; instead, he wants us to see just
how stubbornly real the “imbroglios” between humans and nonhumans
can be. Ruefully, he notes the glee with which social constructionism
is embraced by AIDS denialists, the Tobacco Institute, global warming
skeptics, and others who invest heavily in public uncertainty about in-
convenient scientific evidence. Latour thinks the critics of science have
gone overboard in the rush “to emancipate the public from prematurely
naturalized facts.”s” Many acres of critical scholarship have been devoted
to exposing the political character of the supposedly natural, but it is just
as interesting to see nature bubbling up in the midst of culture. Night,
weather, grass, yeast all have an artifactual quality. One of the overriding
messages in the genetic structure of sweet corn, poodles, or tulips is their
coexistence with humans. DNA, as noted, is enormously responsive to
environmental pressures, and thus profoundly historical. The world for
Latour is shaped in concert by human and nonhuman actors, resulting in
hybrid “things” that fuse will and material, craft and element.

Latour has radical ideas about nature and culture that confuse crit-
ics who read him either as a social constructionist or a realist. Neither
is right: he is a philosophical pragmatist, one who recognizes both the
making of facts and their terrific grip on the world, both the human shap-
ing of nature and its recalcitrance to our plans. Latour is not the foe of sci-
ence: he is its lover, and therefore prefers to see it naked. Science is onto-

66. Latour, We Have Never Been Modern, 142-45.
67. “Why Has Critique Run Out of Steam?” Critical Inquiry 30, no. 2 (2004): 225-48.
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logically generative. To the question of whether microbes existed before
Pasteur, Latour insists that anyone with common sense would answer
with exasperation: Of course not!®® What could he possibly mean? This
is not just nominalism, as if the identification of microbes brought them
de novo into being. He means something stronger: in strict factuality,
knowledge of nature has changed nature. Anthropogenic know-how
has radically altered the population and being of microbes; whole new
habitats have been opened up for them, such as yogurt containers, Petri
dishes, and pharmaceuticals. Even more than populations, new knowl-
edge has changed the past. After Pasteur discovered microbes, we forgot
that they didn’t exist before. Pasteur’s feat was not only epistemological
but historical: the past suddenly had to accommodate microbes where
none were before. Discovery makes ontological ripples in history itself.
What seems like common' sense —that microbes were always there —
turns out to be the deepest kind of idealism about the hidden constancy
of unperceived things. Let’s call this ontological reorganization of the
past by new knowledge “the microbe effect.”

Not only epistemology but politics is at stake in how we conceive of
nature. What Raymond Williams said about “culture”—that it “is one
of the two or three most complicated words in the English language”—
certainly applies to “nature” as well.®* The nature-culture distinction
was absolutely critical for twentieth-century antiracist and feminist
thought.” To take nature seriously as a category might set off alarms for
critical scholars who've been carefully taught that concepts of nature
were so-irreparably infested with power that they were best left alone.
There are classic sources for this idea. “Naturalization,” said Roland
Barthes, was the chief strategy of ideology. The domination of nature,
said Walter Benjamin, was inseparable from the domination of people.
Max Horkheimer and Theodor W. Adorno went further: the domination
of nature not only exploited animals, vegetables, minerals, and other
people, but also the bourgeois self, whose inner nature was mastered in

68. Bruno Latour, Pandora’s Hope: Essays on the Reality of Science Studies (Cambridge, MA:
Harvard University Press, 1999), 145.

69. Keywords: A Vocabulary of Culture and Society, rev. ed. (Oxford: Oxford University Press,
1983), 87.
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steely frenzies of asceticism. (Hedonism was a form of resistance to this
chilly regime, and they did their best to foreshadow the redeemed so-
ciety with wine, cigars, and fine music.) For critical theory, definitions of
nature and humans were always linked: the subject was defined against
the object, the human against the animal, the male against the female, the
white against the black, the master against the slave. In recent decades,
enormous amounts of writing around gender and sexuality, race and eth-
nicity have developed such ideas.

Latour’s strategy is not to abandon the concept of nature but to fight
for it. He is not willing to let the natural sciences walk off with all the
goodies. Obviously there is a long line of social thought celebrating na-
ture red in tooth and claw that asserts the naturalness of gender, race,
class, the free market, and all the rest. From Herbert Spencer to Richard
Dawkins, the social application of Darwinist ideas is often a record of
domination. But there is another biological tradition that reaches from
Aristotle to Marx, Dewey and Dobzhansky, and beyond, as my colleague
David Depew has shown, which makes a sustained effort to build a demo-
cratic biology based on the insight that the relations of organisms and
environments involve the same processes of mutual adjustment and ex-
perimentation as are characteristic of a democratic society. For Dewey,
societies evolved in the same way that organisms did, by adapting to the
problems that appeared before them —except that societies had the ad-
vantage of self-conscious acceleration of learning from mistakes (which
he called science); he saw deliberation “as a form of species-specific
natural selection.” Both evolution and democratic deliberation were
governed by the variation, selection, and retention of options, some-
times wastefully, painfully, and tragically— 99 percent of all species that
have ever existed on the earth are now extinct—but Dewey thought the
learning processes were analogous. Like his sources Aristotle and Hegel,
Dewey thought that biology was the basis of politics and that politics in
turn was rooted in biology.”

Political concepts are properly subjects of dispute, and thus it is a mis-
take to sell concepts of nature to the highest bidder; they are critical re-

sources in need of vigorous struggle. To take “nature” seriously is not to

71. John P. Jackson and David Depew, “Darwinism, Democracy and Race in the American
Century,” manuscript in progress.
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say that society as it is exists is supposed to be that way, but to recognize
that our milieux are also made by history and thus are changeable. The
concept of nature contains multitudes and has plenty to welcome people
of every variety, including nonhuman ones. Democracy, as the endless
work of inclusion, needs to stretch from the human to the animal and
from the organic to the inorganic.

Experience and Nature

1 have touched on some Canadian, German, and French thinkers relevant
to this project, but there is another tradition that, like Heidegger, takes
up the task of considering what it is to dwell among friendly things. Ralph
Waldo Emerson knew the splendor and strangeness of being a human-
oid in this peculiar cosmos, and he was one of the greatest of all students
of anthropozoic comminglings. So were the many American writers that
followed in his wake. They saw many things like Heidegger —the contrast
between laudable techniques and dangerous technology, the way being
strikes fear into you, the wonder of the most ordinary things. Thoreau
and Heidegger resonate in many ways, as Stanley Cavell has been urging
for decades: both, at first glance, look like pessimists lamenting lives lived
in quiet desperation but, examined more closely, are ardent fans of prac-
tice, huts, ancient Greek literature, and techniques in their fullness. Both

thought that philosophical questions could be fruitfully pursued through-

detailed attention to shoes, clocks, or the thawing mud. Thoreau’s Walden

is a festival of cultural techniques as well as a treatise on political econ-

omy, on housekeeping. Heidegger’s meditations on dwelling always re-
turn to the equipment by which we exist.

Many American thinkers in the transcendentalist wake understood
something like this. Herman Melville knew to watch the horizon for
storm clouds and breaching whales from the masthead of a ship, and
could butcher the whales and distill their oil. Emily Dickinson was a keen
observer of the ways of plants, bees, and birds, a stitcher of an elaborate
herbarium, and was very well informed about the natural history of her
day, as was Emerson. Walt Whitman sang of being compassed about by
strange creatures —animals, native peoples, slaves to be liberated—and
envisioned a democracy with wild multitudes in its heart. (We should in-
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clude Mumford, the devotee of Emerson and Melville, in this lineage.)
Such ideas about the mixing of humans and nonhumans resonate through
the pragmatists, William James and Charles Sanders Peirce in particular,
both of them first-rate natural scientists in their own right who thought
any philosophy of human existence would have to begin with the fact
of organic evolution. Peirce saw signs as embedded in the sporting his-
tory of life, and James saw mind as one among many useful evolutionary
adaptions. Together with Dewey, Peirce and James understood commu-
nication as the cultivation of fruitful activity in an evolving community,
rather than as the matching of minds. Meaning was the by-product of the
selective guesswork and self-correction of populations; the human com-
munity had the extra benefit of science to steer with. This book embraces
the tradition running from Emerson and Melville to James and Peirce.
The transcendental Yankees had a certain practical healthy cheer
toward the ordinary realm of chatter, commerce—or “commodity,” as
Emerson called it, or “secondness,” as Peirce did later.” Heidegger, for
all his towering genius, possessed little feel for this realm. To be sure,
few have matched Heidegger’s sense for the phenomenology of tools and
things, but there was little civic tide in his sea. Two key requirements for
a practicing democrat are common sense and a sense of humor, neither
of which were among Heidegger’s strong suits. (As Ken Cmiel once said
of Heidegger, quoting a martial arts film, “Beware of holy men who can’t
dance.”) Whatever wild ideas the Americans entertained—and they did
so in abundance—they always ultimately refused to forfeit simple soli-
darity with otherness, including the mute and simple. They were quicker
to make a truce with reification, with modernity, trade, impurity and im-
perfection, for better or worse, most famously in James’s disastrously
felicitous notion of the “cash value” of truth.” Patience with reification
might be one of the first principles of understanding both nature and
our fellow creatures. There is a lovable muteness to plants, animals, and
clouds. i
The fundamental question for American thinkers in a transcenden-
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talist vein was the relation of experience and nature, as Dewey, the great
thinker of democracy, put it. They welcomed a fruitful instrumentality
as the key to what makes us humans. The pragmatist lineage shares with
Heidegger the intuition that being is found in everyday practices, algo-
rithms, and programs. Both Heidegger and the New Englanders turn to
the basic and show what is locked up in a meadow, ship, or pair of shoes.
Both share the infrastructural intuition that what is generally taken as
obvious is not obvious at all. Both are interested in the astonishment of /
media, technics, and animal lives seen within a philosbphical—theological

James nor Kittler, is there such a thing as a media-free life. Embedment
in media is a handsome condition. Heidegger and the pragmatists, like
Thoreau trying to measure the bottom of Walden Pond, know that any
effort to fathom the fathomless will only measure our bottomless ca-
pacity for wonder. The pragmatists at least also knew that the occasional
spell of boredom was essential to replenishing the world.

Both traditions are also interested in experiments in emergency, in
getting close to the danger in order to feel its saving power, to use one of
Heidegger’s incantations. Both take an interest in what King Lear called
“the unaccommodated man,” in what to do after the protective shell of
civilization has collapsed, when we are immersed in soil, air, and weather
once more. (Melville’s Ahab, an explicitly Lear-like character, smashes
his quadrant or “heaven-gazer” in preparation for the final showdown
with the white whale, in which he will lose all his cargo, including his own
person.) This concern among the Yankees not only mirrors the rapacious
pioneer ethos but embodies a deeper, ethically inflected sense for the un-
canny husbandry humans have for the earth. Emergency preparedness
was their constant theme: Thoreau called on us to “live in all respects so
compactly and preparedly, that, if an enemy take the town, [you] can, like
the old philosopher, walk out the gate empty-handed without anxiety.””*
Ishmael on the Pequod and Thoreau in his cabin explored human life
without its supports. They asked what happens when we leave all our
materials behind. (My interest in cetaceans in the next chapter is a ver-
sion of this inquiry.) What is our readiness for the catastrophe when our
materials break down? When the ship crashes, what will we do then? The

horizon—the subject of this book. For neither Emerson nor Heidegger, {

74. Henry David Thoreau, Walden (New York: Norton, 2008), 19.
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transcendentalists and their pragmatist heirs were all students of “the ad-
vantages, though so dearly bought, which the invention and industry of
mankind offer.”” They teach us to think about and prepare for the loss
of technics and civilization, which is also to prepare for our own demise,
and to sing a lower tone, a rumbly gratitude for being,

Media and/as Nature

The concept of media, as noted, was connected to nature long before it
was connected to technology.” It has roots in ancient Greece and Rome,
but many of its key twists and turns are medieval and modern. Medium
has always meant an element, environment, or vehicle in the middle of
things. One key ancient Greek source is Aristotle’s concept of 7o weptéyor
(to periekhon)—more or less “surrounding” or environment—which
expressed “sympathy and harmony between the universe and man”
This concept, says Leo Spitzer in an indispensable study, had “a ‘skyey’
quality,” suggesting atmosphere, cloud, climate, and the air.”” The con-
cepts of medium and milieu have long orbited each other, as twin off-
spring of Aristotelian material and the Latin word medius, middle.
Medium comes directly from medius, while milieu is the French descen-
dant of medius locus or middle place; a milieu, like 2 medium, is a placein
the middle. A related input is Aristotle’s theory of vision, which posited a
transparent in-between that enabled the eyes to connect with the object.

He obviously did not use the term medium, which is of Latin origin, but

his concept of ©6 uerals (to metaxu), the in-between, prepares the way.

The crucial move comes in the thirteenth century with Thomas Aquinas,

who, in translating Aristotle, smuggles in the term medium to account for
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the missing link in the remote action of seeing. Ever since, media have
always stepped in to fill the environmental gaps to explain contact at a
distance.” Spitzer quotes a Scholastic author writing in Aquinas’s wake,
who defined the enduring role of media: “Omnis actio fit per contactum,
quo fit ut nihil agit in distans nisi per aliquid medium.””® (All action oc-
curs by contact, with the result that nothing acts at a distance unless by
some kind of medium.) A medium, like its ancestor periekhon and sibling
milieu, fills in the vacuum left open between important things.®

With Isaac Newton, medium became a more instrumental concept,
“an intermediate agent,” a condition for the transmission of entities such
as light, gravity, magnetism, and sound. Newton’s medium was transpar-
ent and relatively sterile compared to other more organic conceptions,
though it was still the key and divine constituent of the universe as the sen-
sorium dei. The ether, the later term for the universal medium posited by
Newton, had an austere immaterial flavor compared with environment’s
sense of vital interconnectivity. One was transcendent and the other im-
manent, one dry and the other fluid, one fit for physics and the other for
biology. Both senses continue to resonate today in talk about media. In
particular, German idealism and romanticism both explored with great
creativity the notion of medium, perhaps one deep background for the
warm reception of the media concept in recent German scholarship.®

The decisive break happened in the nineteenth century with the
slow turn of medium into a conveyance for specifically human signals
and meanings. The telegraph as a medium of communication combined
physical phenomena long observed in nature (speedy immaterial pro-
cesses) with an old social practice (writing to distant correspondents).
The new concept of medium blurred together signal (physics) and sym-
bol (semiotics), yielding some of the conceptual messes around “com-
munication” that still haunt us. Perhaps the most critical shift came with
spiritualism, around 1850, when a person, typically a woman imitating
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the telegraph’s ability to bridge wide chasms, came to be called a medium,
which no longer meant a natural element but a human intermediary be-
tween the worlds of the living and of the dead. A spiritualist medium
was not an environment enveloping organisms but a person communi-
cating meanings that were distinctly human— that is, located in minds
(whether incarnate or not). This was a stepping-stone to the sense pre-
vailing in the twentieth century that media were human-made channels
that carried news, entertainment, advertising and other so-called con-
tent.®> The spiritualist quest for communiqués from distant minds went
together with the shrinkage of the notion of communication to mean in-
tentional sendings among humans.

In the twentieth century, media came to mean the mass media of radio
and television, cinema, newspapers, magazines, and sometimes books,
but the term never completely lost its environmental meaning; indeed,
mass media were so pervasive and elemental that they could fit nicely into
the long lineage of medium as ambiance, and some, such as MéLuhan
and his followers, sought a more expansive (and ancient) notion of media
ecology. Social theorists, in a similar spirit, would speak of the media of
money, power, or love, as artists would speak of charcoal, pencil, water-
color, or oil as their media. The term could sometimes take a singular
verb, turning into a mass noun like spaghetti (which is also technically a
plural form), but most media scholars, at least, usually stick to the plu-
ral media are in order to defend an interest in medium specificity. Today
the term media carries with it more than a century’s worth of discourse
about modes of meaning-making— perhaps a distant semantic index of
the Anthropocene, when the human stamp touches all.

My aim is not to turn back to a precritical notion of media as natural.
There are compelling reasons to restrict the concept of “medium” to the
semiotic dimension.* I take the modern human-semiotic turn as an en-
richment of the concept, but it is time to graft those branches back into
the natural roots in hopes of a new synthesis. This does not mean that the

82. See Wolfgang Hagen, “Wie ist eine ‘eigentlich so zu nennende’ Medienwissenschaft mog-
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sea, fire, or the sky are automatically media in themselves, but that they
are media for certain species in certain ways with certain techniques;
in seeing media as ensembles of nature and culture, physis and techne,
I try to stir together semantic strains that speak to a historical moment
in which we cannot think of computation without thinking about car-
bon, or of the cloud without thinking about data. Today natural facts are
media, and cultural facts have elemental imprint. We can see the Inter-
net as a means of existence, in some ways close to water, air, earth, fire,
and ether in its basic shaping of environments. Notions such as “the com-
mons,” so current in digital talk, or the wide interest in Jakob von Uexkiill,
the biologist who made the notion of Umwelt famous, for instance, revive
the long tradition of thinking about milieu and ambiance.* Today’s infra-
structures invite an environmental view of media, and we are fortunate
that the intellectual history of the concept offers ample justification and
materials for that project. %

Sailing on Many Craft

The reader will already have noted that this book, while a defense of the
idea that technics is central to whatever it is that makes us humans, is not
especially utopian about our digital technofutures. Computers and their
spawn have, of course, reshaped much about how many of us work, play,
and learn. Digital devices have spread like rabbits in Australia. Organ-
isms flourish when transplanted into habitats lacking in natural enemies,
and computers have spread almost zoologically into our cars and ovens,
clothes and garbage, music and minds, clothing and bodies. Perhaps,
George Dyson once ventured, there were even new species evolving in
the silicate habitat of fiber optic cables. Computers are rather like what
Donna Haraway calls “companion species living in naturecultures” such
as dogs, cats, and horses, though we have lived for millennia with animals
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and barely three decades with household digital gadgets.®s Chips—as
implemented into platforms and programs by dreamers, designers, and
venture capitalists —have drastically altered our environments. Biology,
Robert Carlson dramatically claims, has become technology.®”

Yet all the basic problems remain amid the technical upheaval. The
world is still mad, smart people make catastrophically boneheaded
choices, Wednesday afternoon is still Wednesday afternoon, and doctors
have no answer for almost everything that ails us. Digital media have not
abolished bills, backaches, or crummy weather—to say nothing of rape
p.overty, or scorn. The central ethical and political problems are pérenz
nial, however much many appliances open new social and political pos-
sibilities. New inventions do not release us from old troubles. A story
.from Bangladesh, whose government has run a two-front campaign to
Improve its informational and public health infrastructures, makes my
point. Because the state has boosted the term so much, digital in Bangla-
deshi slang has apparently come to attach itself to things that are new-
fangled or modern, including the disposable toilet “Peepoo” baggies dis-
tributed in hopes of reducing the spread of disease and keeping the water
clean.®® This felicitous coinage has discerned a crucial truth: sometimes
the digital just collects the same old poop.

Things in the middle, like spines and bowels, often get demeanerd, but
they too deserve their place in our analysis. Small means bring about that
which is great. Media show up wherever we humans face the unmanage-
able mortality of our material existence: the melancholy facts that mem-
ory cannot hold up and body cannot last, that time is, at base, the mer-
ciless and generous habitat for humans and things. Media lift us out of
time by providing a symbolic world that can store and process data, in
the widest sense of that word. Like Aristotle or Arendt, I do thinkvth’ere
is such a thing as the human condition, and that it involves earth, world
other people, labor, work, time, speech, action, birth and death, pro'mise,
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and forgiveness. But the human condition is recursive; it is a conditional
condition: our actions change the conditions they act in, especially since
they change us; we speak and act, and as we do we change the conditions
in which we speak and act. As Walter Ong nicely puts it, “Artificiality
is natural to human beings.”®® The crossroads of humans and things de- |
fines the domain of media studies. We are conditioned by conditions we |

condition. We, the created creators, shape tools that shape us. We live |

by our crafts and conditions. It is hard to look them in the face. In the

grandest view, media studies is a general meditation on conditions. To try

this adventure of ideas is the task of this book. It seeks nothing less than

to sketch what Heidegger called “a poetic outline of [our] being, drawn

from its extreme possibilities and limits.”*

The questions of how to define nature, humans, and media are ulti-

mately the same question. We know and use nature only through the

artifacts we make —both out of nature and out of our own bodies—and
these artifacts can enter into nature’s own history. “The invention of the
four-wheeled carriage, the plough, the windmill, the sailing ship, must
also be viewed as biological ones,” says Leroi-Gourhan.” Music and writ-
ing are as much a part of our natural history as are endothermy and bi-
pedalism. Our technical know-how and bodily form have coevolved. The
ballooning shape of human skulls and the bulging ears of Iowa corn are
alike technical achievements. The history of fire forms a large chapter
in the history of nature in recent millennia, as does the anthropogenic
domestication and extinction of diverse plants and animals. Media help
steer nature and humans as logistical techniques linking the anthropo-
sphere and the biosphere, whose fates are now linked. Humans are at the
planetary helm: our shipwreck won't ruin the planet, which has survived
much bigger catastrophes, but it could ruin us. Wreck ruins the ship, not
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the sea. What was always the case for human nature, at least since we ac-
quired language, and probably much earlier with fire and bipedalism —
head to toe artificialization —is now the case for all nature.

As the next chapter makes clear, an argument in favor of human tech-
nicity is not at all the same thing as an endorsement of the engineer-
ing culture of technologists. Rather, it is to attempt a better hold of the
human condition by acknowledging a connection to each other and to
sea, sky, and earth. Our home is among plants, animals, and the dead in
all their varieties. Media are not just pipes or channels. Media theory has
something both ecological and existential to say. Media are more than
the audiovisual and print institutions that strive to fill our empty seconds
with programming and advertising stimulus; they are our condition, our
fate, and our challenge. Without means, there is no life. We are mediated
by our bodies; by our dependence on oxygen; by the ancient history of'

life written into each of our cells; by upright posture, sexual pair bonding, '

and the domestication of fire; by language, writing, and metalsmithing;
by farming and the domestication of plants and animals; by calendar-
making and astronomy; by the printing press, the green revolution, and
the Internet. We are not only surrounded by the history-rich artifacts
of applied intelligence; we also are such artifacts. Culture is part of our
natural history.®> “That’s the sort of determined creature we are,” in poet
Galway Kinnell’s pun.®® Microbes and bits are both media of existence.
Media studies can be a form of philosophical anthropology, of asking
the question with which Socrates stumped Alcibiades: What is a human
being??* I am also stumped, but I offer one answer in the next chapter:
The human is a creature sailing on many craft.
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Chapter 2

Of Cetaceans and Ships; or,
The Moorings of Our Being

“Limagination . . . se lassera plutdt de concevoir que la nature
de fournir.” (The imagination runs dry sooner than nature does.)

—Pascal, Pensées

Is the Sea a Medium?

To understand media, we should start not on land but at sea. The sea has
long seemed the place par excellence where history ends and the wild be-
gins: the abyss, a vast deep and dark mystery, unrecorded, unknown, un-
mapped. Melville called the sea “Inviolate Nature primeval.” It has long
been a profoundly unnatural environment for humans in both life and
in thought. Seventy-one percent of the earth’s surface has been a sub-
lime, uncanny place without limits and beyond understanding, the ulti-
mate wasteland. The ocean was once roiling with dragons, Leviathans,
and pirates—a merciless mix of fate, wind, and weather that imperiled
anyone brave or foolish enough to risk their life on ship. It is still a very
dangerous place, a kind of planetary waste dump and graveyard for many
forms of life, including hapless immigrants. Only recently have humans
dipped much below its surface, with depth exploration historically
having been limited to the shoreline. Both Babylonian and Hebrew ori-
gin myths describe creation as the conquest of chaotic uncreated waters
(tiamat, tehom). The Book of Revelation, at the opposite end of the Bible
from Genesis, seals this conquest by announcing a new heaven and earth
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in which the sea is no more, abolished as if in a final act of spite (Revela-
tions 21:1). The sea is a particularly apt place for mythmaking. Humans
at sea are out of place, and transgress the bounds of their natural needs
and habitat. Only a god could walk on water—that is, treat it as a natural
habitat for bipedal beings.!

In one sense, then, the ocean is the primordial medium-free zone,
immune to all human attempts at fabrication. In another, however, the
ocean is the medium of all media, the fountain from which all life on
earth emerged. Life in all its varieties pays homage to the sea in its struc-
ture and function. In an ancient analogy, the blood and lymph of terres-
trial animals are internal oceans and rivers that we carry beneath our
skins. The idea that blood preserves the chemistry of ancient oceans
seems to have started with the the early twentieth-century French biolo-
gist René Quinton, and even made it into a speech by John F. Kennedy:?
As Vilém Flusser and Louis Bec quip, “Life can be regarded as drops
of specialized seawater.”® Our brains float in cerebrospinal fluid, nour-
ished and sustained against gravity, and mammal embryos grow in the
oceanic environment of the amniotic sac. Many organisms, of course,
have never left the ocean, which continues to bubble with viruses and
plant life, plankton, crustaceans, mollusks, fish, and mammals, though a.
vast amount of the earth’s biomass, the bulk of it plants, is now terrestrial
thanks to the success of the life-forms that ventured from sea onto land.
(It is a widely noted fact of ecology that populations flourish in adopted
habitats.) From terrestrial animal life-forms emerged reptiles, birds, and

1. See Wolf Kittler, “Thallata Thallata: Stéphane Mallarmé: Brise marine, Ubersetzung und
Kommentar,” EAKtisch: Festschrift fiir Friedrich Kittler zum 60. Geburtstag, ed. Peter Berz,

Annette Bitsch, and Bernhard Siegert (Munich: Fink, 2003), 245-52; Hans Blumenberg, Ship- .
wreck with Spectator, trans. Steven Rendall (Cambridge, MA: MIT Press, 1997), 28-29; and
Bernhard Siegert, “Kapitel 55: Of the Monstrous Pictures of Whales,” Neue Rundschau 124

(2014): 223-33.
2. “All of us have in our veins the exact same percentage of salt in our blood that exists in the

ocean, and therefore, we have salt in our blood, in our sweat, in our tears. We are tied to the ,

ocean. And when we go back to the sea—whether it is to sail or to watch it—we are going
back whence we came.” John F. Kennedy, 14 September 1962, Newport, Rhode Island. The
history of salinity, alas, is much more full of gaps than this. The sea today is about 3 percent-
salt, our blood about 1 percent. Perhaps our ancestors emerged in estuaries, where fresh and
salt water blend.

3.Vilém Flusser and Louis Bec, Vampyroteuthis Infernalis, trans. Valentine A. Pakis (1987; Min-

neapolis: University of Minnesota Press, 2012), 32.
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eventually mammals, the last being an enormous variety of (mostly) gre-
garious, warm-blooded, hairy animals that suckle their young. All three
of them remain water-based. If this all-pervasive oceanic environment —
this universal Lebenswelt outside and inside so many life-forms—is not a
medium, then what is?

In a more ordinary sense, the ocean has long been thought of as a
medium invisible to its users. Plato comparéd a human soul getting a
glimpse of heavenly truth to a fish lifting its head above water.* Aristotle
observed that “animals that live in water would not notice that things
which touch one another in water have wet surfaces.” The British physi-
cist Oliver Lodge, a key figure in both early radio physics and spiritual-
ism, gave a boost to the term media in the sense that goes back at least
to Newton: “A deep sea fish has probably no means of apprehending the
existence of water; it is too uniformly immersed in it: and that is our con-
dition with regard to the ether.”¢ McLuhan, who in his youth loved to
sail, made piscine obliviousness famous, but was not original when he
claimed: “One thing about which fish know exactly nothing is water,
since they have no anti-environment which would enable them to per-
ceive the element they live in.”” In fact, fish probably know a lot about
water’s temperature, clarity, currents, weather, prey, and so on, but the
point was that they did not recognize it as water. It was just background,
the stuff that slides into infrastructural obliviousness. As McLuhan said
elsewhere: “Environments are invisible.”® (His mission was always to
provide an anti-environment.)

So is the ocean the greatest medium or the limit point of any possible

media? Answering this apparently simple question will show that media i |

are species> and habitat-specific and are defined by the beings they are

4. Plato, Phaedo, 109e.

5. Aristotle, De anima, 423a-b.

6. Lodge, Ether and Reality (London: Hodder and Stoughton, 1930), 28. See also “Lodge Pays
Tribute to Einstein Theory,” New York Times, 9 February 1920: “Imagine a deep sea fish at the
bottom of the ocean. It is surrounded by water; it lives in water; it breathes water. Now, what
is the last thing that fish would discover? I am inclined to believe the last thing that fish would
be aware of would be water.”

7. Marshall McLuhan and Quentin Fiore, War and Peace in the Global Village (NY: McGraw-
Hill, 1968), 175. See also David Foster Wallace’s 2005 commencement address, “This Is Water.”
8. Marshall McLuhan and Quentin Fiore, The Medium is the Massage (New York: Bantam,
1967), 84.
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“Tf’s wet, but it’s a dry wet.”

Figure 1. Connoisseurs of water. Cartoon by Avi Steinberg.

for. This chapter conducts a thought experiment using two families of ap-
parently highly intelligent mammals, cetaceans and humans, which have
mastered the sea in very different ways. Cetaceans, which include whales,
dolphins, and porpoises, descend from terrestrial animals that returned
to sea and adapted by evolution; those few humans who have gone to sea
have done so by invention and engineering.® Cetaceans acquired blow-
holes, sonar, and exquisite powers of hearing; humans built ships and all
manner of nautical gear. Cetaceans live at sea by nature; humans do so
by art. The sea is a hospitable environment for one animal, and is pro-
foundly hostile for the other. Cetaceans are born in the ocean medium,
but humans cannot live there without craft. The two live in worlds with
very different kinds of materiality. I take intelligent marine mammals as
medieval theologians did angels: as entities helpful for thought experi-
ments about intelligence in different media.

9. Porpoises are generally smaller than dolphins, live in less complex social groupings, and
have less pointy beaks, fins, and teeth.

0y
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The very different destinies of the two mammalian orders with the
biggest brains in the key habitat for the history of earth life tell us much
about what role technology plays in our worlds, and how we might think
about media, body, and being. What might animals that are parallel to us
in intelligence and sociability be like in a marine rather than terrestrial
environment? Unlike humans, with our ability to sit, stand, and sleep for
long periods and to dwell for years at a single address, cetaceans seem in-
capable of a purely stationary existence. They have no feet or hands, nests
or lairs, closets or graves. Fire, stars, and books would never shape their
worlds. What would it mean to live in an environment immune to shap-
ing and permanence? What would aqueous mind look and sound like?
How would we feel if our bodies had adapted to live in water? Would
we be anything close to human as we know it? Dolphins and whales are
stranger than anything we could have conjectured. They live in an envi-
ronment closed to material fashioning and their bodies show it, just as
ours show our habitats: the biomechanical shape of creatures bears wit-
ness of the worlds they have evolved to dwell in. Our bodies reveal and
enable our respective arts.

Cetaceans in the Sea Habitat

We should briefly get acquainted with our partners in this thought ex-
periment. Cetaceans descend from hoofed animals that returned to the
sea somewhere around fifty million years ago. They are thus related to
deer and cattle, though their closest land relative is the hippopotamus.
Cetaceans are thus ten times older than humans, who only started to
emerge about five million years ago. Abandoning dry land, early ceta-
ceans adapted to the sea habitat, developing some organs, especially
their ears, nose, and throat, and reducing or losing other ones, such as
hair, the sense of smell, and the hind limbs, which disappeared altogeth-
er.® The bodies of cetaceans bear traces of the double history of aquatic-
terrestrial-aquatic adaptation. Some marine mammals—the pinnipeds

10. On the evolution of hearing, see Bernd Fritzsch et al., “Evolution and Development of the
Tetrapod Auditory System: An Organ of Corti-centric Perspective,” Evolution and Develop-
ment 15, no. 1 (2013): 63-79.
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(fin-foots), such as seals, sea lions, and walruses—continue to do their
most important business on land. But cetaceans are not amphibious and
will die if beached, as breathing becomes difficult, the weight of their un-
supported bodies can crush their internal organs, they cannot hydrate or
regulate their temperature, and they have no protection against sunburn.
Cetaceans are fully maritime animals, their bodies as radically depen-
dent on the ocean habitat as ours are on the atmosphere and earth. The
water medium is their natural environment (although they cannot di-
rectly drink salty seawater; they hydrate through the organisms they con-
sume). The sea is the taken-for-granted element shaping all they do, like
oxygen, gravity, ground —or fire, language, or celestial bodies—for us.

Cetaceans divide into two living suborders (in addition to one extinct
line), the smaller group of mysticetes or baleen whales (eleven species),
which includes blue whales and humpbacks, and the larger group of
odontocetes or toothed whales (seventy-two species), which comprises
sperm whales, narwhals, killer whales, and the smaller toothed whales,
including dolphins in their varieties. Mysticetes eat small prey, scooping
up massive quantities of microscopic plankton with their giant mouths;
they live more solitary lives or in smaller groups, and operate in a low-
frequency soundscape, with infrasonic sounds as low as ten cycles per
second. Odontocetes eat organisms higher on the food chain, such as fish,
squid, and ocean mammals; they tend to have more complex social struc-
tures whose potential membership seems to have no upper limits; and
they engage in echolocation, using supersonic frequencies in ranges that
can reach as high as those of bats. The feeding patterns of the two sub-
orders present different kinds of search strategies: toothed whales target
and pursue, but baleen whales scoop and filter. Echolocation and filter
feeding are different adaptations to their habitat; targeting singletons and
filtering pluralities remain key modes of searching. (A Google search re-
quest starts with a target, but ends like a filtration system. Google is both
toothed and baleen whale.) Cetacean bodies, like ours, have evolved in
concert with their technical practices and environs."

At the center of my narrative will be dolphins, particularly the bottle-

11. Most Google users employ toothed-whale strategies, searching for a single targetin a huge
array, but Google itself operates like a baleen whale, one that wants to swallow the whole uni-
verse. See chapter 7.
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nose dolphin (Tursiops truncatus), which Marine Studios, Flipper, Sea-
World, the Cold War, and naval bioscience have made the royal road to
cetacean knowledge.”? Dolphins are a rather straightforward choice, and
have been thought of as intelligent marine counterparts to humans for
at least fifty years. They have the advantage of having been thoroughly
studied, and thus can provide our thought experiment with some empiri-
cal grist. (As a Chinese saying has it, it is harder to draw pictures of horses
and dogs than of devils and demons.)

The nervous system mediates between an organism and its environ-
ment, including its internal environments. Brains and bodies bear record
of the stresses of habitat and history, and the cetacean brain has evolved
to comparative extremes. The cerebral hemispheres of modern cetaceans
are much larger and more convoluted than those of their ancestors in the
fossil record. Whales have the biggest brains of any animal on earth in
terms of sheer size, with sperm whale brains weighing in at more than
eight kilograms, but absolute brain size is a poor indicator of intelligence.
A better measure is the encephalization quotient (EQ), a statistical mea-
sure comparing total brain size to expected total body volume, and dol-
phins rank second of all creatures on earth in EQ, above the great apes
but below human beings.”® Delphinids also have a higher cerebellum-to-
total-brain-volume ratio than humans: fifteen percent of their total brain
weight is the cerebellum, in contrast to about ten percent for us.!* Per- _

haps their large cerebellum, which fine-tunes motor control, ties to their / i
gymnastic skill in both water and air: kinesthesia may be a main way they £+ ‘

exist in the world, and their spectacular stunts may even be mimetically
rich in what is inadequately called “nonverbal” meaning. Aquatic condi- {
tions might encourage body art as a main mode of expression. ?
Measures of relative brain power are unreliable due to other factors
such as neuronal packing density, but there is abundant evidence of social
intelligence among cetaceans, and their complex social systems are often
compared to those of primates. Sonar seems to be used for both environ-

12. Gregg Mitman, Reel Nature: America’s Romance with Wildlife on Film (Cambridge, MA:
Harvard University Press, 1999), chap. 7.

13. Lori Marino, “Cetacean Brain Evolution: Multiplication Generates Complexity,” Interna-
tional Journal of Comparative Psychology 17 (2004): 1-16.

14. Helmut H. A. Oelschldger, “The Dolphin Brain: A Challenge for Synthetic Neurobiology,”
Brain Research Bulletin 75, nos. 2-4 (18 March 2008): 450-59.
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mental scanning and communication. There is evidence that individual
“yoices” can be identified among dolphins, and that they have something
like proper names for each other: distinctive “whistle” sounds unique to
each individual.’s Dolphins can also recognize themselves in mirrors, a
sign of intelligence found in only a few species. They form lifelong bonds.
Whether they are capable of what some call metacognition—knowing
about knowing, so as to infer the mental states of others, and thus en-
gage in such acts as politeness or deception—is disputed. Dolphins are
talented vocal and motor mimics. The athletic claps and splashes their
bodies make after diving into the air may also serve signaling purposes.
Cetaceans also exhibit high levels of altruism, including group hunting
and mutual aid to injured conspecifics—a tendency that can be bad for
sperm whales, which bunch around an injured comrade, making them
more even susceptible to harpoons; for centuries, whalers have exploited
their mutual aid to call forth more targets. Knowledge of cetaceans’ so-
ciety and intelligence first came from their main predators.”

What other pressures would aquatic conditions exert? The sea is a
habitat as varied as earth, air, and sky. It has subfreezing polar waters
and boiling temperatures near heat vents, oxygen-rich zones and dead
spots, translucent surface waters and lightless depths. It has sustained
vast epochs of evolutionary experimentation. If media theory concerns
the different sense ratios through which mind interacts with world and
the various worlds that come into being in distinct historical and eco-
logical climates, the ocean should be of primary interest as an environ-
ment that invites us landlubbing bipedals to abandon most everything we
take for granted. The marine world invites fundamental anthropological

questions.'®

15. Michael Marshall, “Dolphins Call Fach Other by Name,” New Scientist 211, no. 2829 (10

September 2011): 15. Sperm whales respond to each other by mimicking previous vocaliza- *

tions in duets of “coda-matching,” perhaps with the point of marking group belonging; see

Tyler M. Schulz, Hal Whitehead, Shane Gero, and Luke Rendell, “Qverlapping and Match-~

ing of Codas in Sperm Whales: Insights into Communication Function,” Animal Behaviour 76
(2008):1977-88.
16. Derek Browne, “Do Dolphins Know Their Own Minds?” Biology and Philosophy 19 (2004):

633-53.
17. Frans de Waal, The Age of Empathy (New York: Three Rivers Press, 2009), 125-30.
18. See Stefan Helmreich, Alien Ocean: Anthropological Voyages in Microbial Seas (Berkeley:

University of California Press, 2009).
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Compared to dry land, the enveloping water would have several curi-
ous effects on its inhabitants. Up and down, day and night, the pull of
gravity, and the circadian rhythm of wake and sleep would be much less
dictatorial for aquatic creatures than they are for us. Feet, the drivers
of human evolution and anchors of land-based humans, have been lost
altogether. Body heat is harder to retain underwater; a built-in thermal
blanket of blubber is an evolutionary adaptation for warm-blooded ani-
mals. Cetaceans thus wear their clothes under their skin, and, as some
enthusiasts have observed, they live in nudist colonies. Since the 1960s,
an erotic frisson has boosted the animals’ profile in human fantasy, as we
will see—but they also have built-in loincloths, their genitals being hid-
den inside the body.”

Probably the most important feature of the marine habitat is that it fil-
ters out light and enhances sound conductivity. Underwater, light is scat-
tered and absorbed but sound speeds at a quicksilver pace; optics are dis-
couraged and acoustics encouraged. Despite the brightly lit underwater
seascapes featured in color film and television documentaries since the
1950s—themselves advertisements for the idea that the ocean can and
should be colonized by human technologies—the ocean is a murky place,
and light effectively vanishes once you reach a certain depth. Sound be-
haves differently in water than in air, traveling more than four times
faster (with variations for temperature, depth, salinity, and temperature
layers or “thermoclines” that can create deaf spots for sonar). The archi-
tecture of the sea—the water’s depth, the roughness of its surface, and
the composition of the bottom—affects sound propagation, and sound
can bounce off the surface or off the arctic ice as it would off the ceiling
of a concert hall. In the atmosphere sound vanishes quickly, extending a
maximum of about ten kilometers, but ocean sounds can travel for thou-
sands. Humpback whale “songs” off the coast of Mexico can be heard off
the coast of Alaska, and a natural “deep sound channel” of varying depths
in the ocean can carry sound around the earth.?* In one experiment,
sounds transmitted at a depth of 175 meters from (aptly named) Heard

19. Mette Bryld and Nina Lykke, Cosmodolphins: Feminist Cultural Studies of Technology, Ani-
mals, and the Sacred (London: Zed Books, 2000).

20. For the canonical study, see Roger S. Payne and Scott McVay, “Songs of Humpback
Whales,” Science 173, no. 3997 (13 August 1971): 585-97.
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Island in the South Indian Ocean were detected as far away as the East
Coast of the United States (traveling around Africa through the Atlantic
Ocean) as well as the West Coast (traveling through the Pacific).?! Fifty
million years of living in such conditions would be enough to reshape
senses, mind, and body. The sea is a natural laboratory for altered sense
ratios. The natural history of sense organs shows the incorporation of the
environment in the body, the core topic of media ecology.

Breath, Face, and Voice

In an aqueous environment, the evolutionary incentive for loading com-
municative intelligence on the acoustic channel would be tremendous.
Not all marine organisms, however, are hearing specialists. In the counter-
movement from land back to sea, not all mammals developed the hearing
capacities of cetaceans. Manatees, for instance, are fully aquatic mam-
mals, but they have not developed anything close to the supersonic hear-
ing of some cetaceans. In evolution we should talk sooner about path-
dependence than necessity, given the incalculable diversity of life-forms.

This diversity of animal shapes invites a phenomenology of alien sen-
sory ratios. Much of the stretching of the cetacean brain seems due to its
enormous investment in producing and receiving sound. The hypertro-
phy of the acoustico-motor system may account for much of cetaceans’
large brain size. Their other sensory systems seem to have shrunk, espe-
cially smell, which is functionally absent, as their cranial design gives
no transit routes for olfactory nerves. Smell has been replaced with'a
sonar nose-face structure: the nasal part of the dolphin respiratory tract
doesn’t sample scents, but has undergone a drastic remodeling to emit

sound.?? It is unclear what role vestibular input has. Dolphin brains have a

very small hippocampus, which suggests that dolphins may have limited
powers of memory — though this, like much else about dolphins’ cogni-

21, Whitlow W. L. Au and Mardi C. Hastings, Principles of Marine Bioacoustics (New York:
Springer, 2008), 109. This book is a treatise on aquatic media sans le savoir.

22. There is no necessary environmental reason for the withering of scent unless it is the aban-
donment of a contested niche to the competition; sharks have chemical receptors fabled for
their sensitivity to small amounts of blood. The relevant unit for evaluating evolutionary pres-
sures is not just the environment, but competition for niches in it.
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tion, is poorly known, and perhaps they have conjured other structures
for recording the past.?
Cetaceans, like bats, live in a dark habitat and solve the problem of
darkness with an investment in hearing. This is not to say that all sea
creatures are blind (bats are not completely blind, for that matter). Dol-
phin retinas have adapted to the dim and overwhelmingly blue light
below. (Giant squid, which live at great depths, have basketball-sized
eyeballs, perhaps to help them detect the shadowy movements of their
main enemy, sperm whales, and the bioluminescent signals from con-
specifics.) It seems highly unlikely that cetacean eyes are good enough
for stargazing: the number of axons in the bottlenose dolphin optic nerve
is only one-eighth that of humans, and no cetaceans seem able to per-
ceive color. Although their eyes operate independently, some dolphins
may be the only cetaceans capable of binocular vision; in most whales,
for insfgncercb%eyes are mounted on the sides of the head like those of
m:;ﬂ/especulates that experiencing a whale’s visual field would be
} g sideways through our ears with blind spots directly in front
of and behind us; it would seem as if we had two backs and two fronts.
Because of the bilateral placement of the eyes, he thought, whales could
entertain two visual fields at once, and thus transcend the linear one-
thing-at-a-time mode of human consciousness. This was not the last time
cetaceans were thought to live differently in time.?* Face-to-face com-
munication would mean something very different among whales. Inti-
mate concourse might mean swimming abreast. There would be no look-
ing into one’s eyes; just looking into one eye at a time.?s Cetaceans show
the primacy of habitat and embodiment to communication; they reveal
the existential, even anatomical, force of habitat.

According to Heidegger and Kittler, humans access Being through
sound, because sound embodies being’s key aspect, temporality. This
would hold a fertiori for the cetacean “world,” if we can even call it
that. (It also might hold for some plants, whose acoustic sensitivity can
be a constitutive part of their organism.)?¢ Ability to send and receive

23. See Oelschliger, “The Dolphin Brain.”

24. Herman Melville, Moby-Dick (New York: Norton, 1967), 279-80.

25. Technically, this is also the case for humans in face-to-face interaction.

26. Monica Gagliano, Stefano Mancuso, and Daniel Robert, “Towards Understanding Plant
Bioacoustics,” Trends in Plant Science 17, no. 6 (June 2012): 323-25.

e s e S



64 CHAPTER TWO

sounds in the water is biologically critical for sensitive-eared cetaceans.
For humans as well, knowledge of the sea comes through sound. As one
marine biologist put it: “Acoustics is a great way to see what’s going on
where you can’t see”” The marine environment is a superb place for
sound studies.

The ears, noses, and throats of dolphins are radically different from
ours. Dolphins produce sound (“phonate”) in their nose, blowing air
through their nasal sacs, using so-called “monkey lips” common to
toothed whales. Like our vocal folds, these lips are a double-reed instru-
ment: a pair of vibrating cords that produce sound when they strike each
other. They can be observed by inserting an endoscope into the dolphin
blowhole, which seems to be part of an organ of acoustic production
as subtle as our own vocal tract, with its ability to articulate a near in-
finity of tones, colors, and accents.”® The “melon” on the dolphin fore-
head seems to be a transducer that receives and directs sound; indeed,
the huge spermaceti organ on sperm whales, which made them a target
for so long, seems to be a giant resonator.?* Our noses make incidental
sniffs, squeaks, and squawks when we have a cold —imagine that those
meager sonic resources had grown over millions of years into a complex
sounding system. Further, imagine singing that was only indirectly tied
to breath control. Humpbacks can “sing” for ten to twenty minutes with-
out blowing bubbles, suggesting the recycling of air.** Song and voice
severed from the vital intake of air would be very different than ours,
which is always rooted in the pulse of breath and the body. Human song
always short-circuits the need to take in oxygen, making art in the time
and space in which natural need is suspended.

Breath control is much more at the heart of cetaceans’ existence than
it is for ours. The founding father of the postwar fascination with dol-
phins, the neurologist John Cunningham Lilly, discovered that they die

27. Kelly Benoit-Bird quoted in Eric Wagner, “Call of the Leviathan,” Smithsonian (Dec. 2011),
68-74, 76.

28. Ingo R. Titze, Fascinations with the Human Voice (Salt Lake City: National Center for Voice
and Speech, 2010).

29. Principles of Marine Bioacoustics, 405-8, 502, passim.

30. Peter L. Tyack, “Functional Aspects of Cetacean Communication,” Cetacean Societies:
Field Studies of Dolphins and Whales, ed. Janet Mann et al. (Chicago: University of Chicago
Press, 2000), 270-307, at 277-78.

OF CETACEANS AND SHIPS 65

if put under anaesthesia: they essentially stop breathing. He and his team
studying dolphin neuroanatomy in the 1950s killed five in quick succes-
sion, not having questioned the humanoid assumption of autonomic res-
piration. The drugged animals essentially suffocated to death. Breath-
ing seems to be always under conscious control for whales large and
small. Though we do it many times a minute, breathing is hardly ever
conscious to any humans but asthmatics, swimmers, singers, brass and
woodwind musicians, and yogis. Cetaceans breathe in cataclysmic bursts
and intakes instead of in our uniformitarian pulses; sperm whales at rest
can breathe only three to five pulses per minute. The odontocete blow-
hole, a cyclopean marriage of the two nostrils that have taken an evo-
lutionary journey to the top of the head, is.a valve closable by a com-
plex system of muscles; we cannot, in contrast, seal our nostrils against
the intake of water. Cetaceans cannot breathe through the mouth; their
only source of air is the blowhole (mysticetes have two of them). Hence,
they cannot choke on food: the mouth connects to the stomach via the
esophagus, the blowhole connects to the lungs, and they are spared the
anatomical double-tasking of the human throat. Our lungs have evolved
for an environment that can take access to oxygen for granted, but all
cetaceans must surface to breathe. Under the water, whales and dolphins
are always holding their breath.

What we outsource to habit, cetaceans perhaps steer as an art. There
may be a lore of breathcraft among cetaceans. Sperm whales can dive two
miles (three kilometers) deep in plunges to hunt squid, eating up as much
as one ton of them per day, and they store up oxygen in their blood by
hyperventilating before their descents into the freezing waters of the hos-
tile deep. Their jointed ribs allow the thoracic cavity to compress under
the colossal pressure. Sperm whales also get “the bends” (nitrogen nar-
cosis): tissue damage from surfacing too quickly and accumulating too
much nitrogen in the blood. (Human beings are not the only animals that
expose their bodies to environmental hazards to earn a living.) Cetacean
sleep is very different from ours, since breathing cannot be ignored. Dol-
phins have been observed to remain vigilant for at least five days straight
without exhibiting symptoms of sleep deprivation; their brains seem to

31. John C. Lilly, MD, Man and Dolphin: Adventures on a New Scientific Frontier (Garden City,
NJ: Doubleday, 1961), chapter 3.
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sleep one half at a time, which can include shutting the corresponding
eye, in a phenomenon known as “unihemispheric sleep.”

If the dolphin’s voice is in the nose, its ears seem to be in the jaws.
Cetacean hearing is a fascinating example of natural selection’s combined
conservatism and creativity. In moving onto land, the ears of terrestrial
animals had to adapt from an aqueous to an airy environment. The mam-
malian inner ear remains water-based and takes advantage of water’s su-
perior sound conductance. The ears of terrestrial creatures had to learn
to convert—more specifically, to amplify —the tiny amounts of airborne
sound energy hitting the tympanum with oto-acoustic emissions and
other methods.® Cetacean ears, however, are once again immersed in
water. When humans go under, their air-based hearing ceases to function
and the bones of the skull are the main conductors of sound to the inner
ear—which has the effect of disabling the locative function of binaural
hearing, as does the faster speed of sound, which compresses the differ-
ence between the times at which sounds hit both ears. Cetaceans’ hear-
ing has adapted, and their outer ear canal seems not even to be used for
carrying sound, as it is typically plugged with cell debris and wax; it thus
provides clues as to the age of the animal, which is coveted information
in whaling, since the age of the catch can indicate how badly depleted
a population is. Instead of the vestigial outer ear, it seems likely that in
bottlenose dolphins the lower jaw forms a complex alternative hearing
apparatus that picks up sound, bypassing the eardrum and connecting
via the ossicular chain, the train of hearing bones in the middle ear, to the
cochlea. (In this the dolphins are a bit like snakes, whose jawbones con-
duct vibrations carried by the ground directly to a cochlea-like system;
snakes lack both outer ears and eardrums.) In fact, the dolphin tympa-
num has no connection to the three hearing bones at all. The fat bodies in
the dolphin jaws, whose rich oil has been prized by human hunters, seem
to amplify sound (just as the human ear does, via a different mechanism),
though much about cetacean hearing is not well understood.

Both phonation and hearing in toothed whales can operate at ex-

32. Sam Ridgway et al., “Dolphin continuous auditory vigilance for five days,” Journal of Ex-
perimental Biology 209 (2006): 3621-28.

33. Thanks to Shawn Goodman for explaining this.

34. See Au and Herzing, Marine Bioacoustics, 244-52, 337, for discussion.
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tremely high frequencies. (That dolphins are sensitive to high-frequency
sounds like submarine signals, and largely ignore low-frequency ones like
the thud of artillery, was first noticed during World War 1.)* Like bats,
the aerial masters of echolocation, dolphins use ultrasonic frequencies to
locate prey and each other and to survey their environment. Killer whales
(Orcinus orca) use hunting clicks in the same ultrasonic frequency ranges
as do bats. The clicks of a sperm whale traverse its entire nasal complex,
and this “interpulse interval” can supply the knowing listener with an
index of the whale’s size (and is thus an “honest signal”).* Heard through
hydrophones, the vocalizations of sperm whales sound like popcorn pop-
ping, bacon sizzling, or nails being struck by a hammer — the reason why
submarine operators once hypothesized “carpenter fish.” Baleen whales,
in contrast, are low-frequency specialists not equipped for echolocation.
Rather than serving the purpose of local finesse, infrasonic frequencies
serve distance communication, pass around obstacles, and thus form the
largest communication network for any animals save humans (unless we
count interstellar spores or pheromones). Hardly anything is known —by
us, at least—about what baleen whales might be saying.?”

Strange creatures, that hear with theirjaws and vocalize with their noses!
For humans, the face is both an organ of emotion and an ethical claim to
personality, but whales cannot even look at each other face-to-face. Even
binocular dolphins do not have faces as we do. For one thing, they might
not see well enough in the water, though they can recognize themselves in
mirrors. More importantly, their faces cannot produce visual displays of
emotion. The anthropomorphic smile people see on dolphins owes to the
shape of their mouths: in fact, their lips are immobile and their heads lack
the musculature for facial expression (our comparatively expressive faces
are puppet-mastered by forty-two distinct muscles), although the skin
around the dolphin “face” is as sensitive as that in the human face and fin-

35. D. Graham Burnett, The Sounding of the Whale: Science and Cetaceans in the Twentieth Cen-
tury (Chicago: University of Chicago Press, 2012), 225.

36. Judith Donath, “Signals, Truth, and Design,” (11 January 2007), www.youtube.com/watch
?v=xE_P7pezilo, accessed 25 May 2013. As with the astronomical red shift, frequency dis-
closes size and distance.

37. Vincent M. Janik, “Vocal Communication and Cognition in Cetaceans,” in The Oxford
Handbook of Language Evolution, ed. Maggie Tallerman and Kathleen R. Gibson (New York:
Oxford University Press, 2012), 102-8, at 107-8.
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gers.* Instead, dolphin faces may exist in sound as “acoustic facial expres-
sions.” What would an ethics be like that did not take the face as a claim to
individual dignity and the voice as a representation of will and choice? Per-
haps cetacean empathy is performed corporeally and gymnastically rather
than facially, or perhaps cetaceans are exquisitely sensitive readers of the
microtones in each other’s sound productions.

Or perhaps they see directly into each other’s guts with sonar. That
dolphins were mobile ultrasound machines, able to peer not only through
the waters but into each other’s flesh, was one of Lilly’s weirder propos-
als (of which he had plenty). He fantasized that dolphins would not greet
each other with “How are you?” since they would know the answer al-
ready. “We might imagine one dolphin saying to another, ‘Darling, you do
have the cutest way of twitching your sinuses when you say you love me.
Ilove the shape of your vestibular sacs.’” If dolphins lack the musculature
for facial expression, maybe they can contort their bowels expressively,
grimacing or grinning with their guts.?* You couldn’t make up this stuff
as amply as Lilly supplies it: dolphin sociability as applied radiology. He
didn’t tell us about the well-established gusto with which dolphins taste
each other’s feces. In many large social mammals, such as dogs and ele-
phants, urine and feces sampling is a form of socializing and sizing one
another up; fecal analysis also seems to be one of the ways in which dol-
phins best assay one another’s well-being. If so, they draw the line be-
tween purity and danger in a very different place than we do.

If dolphins can “see” (hear) into their surroundings with three-
dimensional sonar, this would not even mean seeing for us, since our
vision distantly touches the opaque surface of things.*® To see inside an
object we have to dissect, hack, and chop or use imaging techniques;
we need additional operations before or after the point of seeing. Dol-
phins are equipped, writes philosopher Thomas 1. White, with “a per-
sonal ultrasound device . . . a biological version of the technology used
by submarines.” ('This curious language of nature as a “version” of tech-

38. Tyack, “Functional Aspects of Cetacean Communication,” 275.
39. Lilly, The Mind of the Dolphin, 133.
40. James J. Gibson, The Ecological Approach to Visual Perception (Boston: Houghton Mifflin,

1979), chapter 5.
41. Thomas 1. White, In Defense of Dolphins: The New Moral Frontier (Malden, MA: Blackwell,
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nology is widely echoed in cetacean discourse.) What would a social
world of see-through bodies be like? How would interaction change
if we could see sympathetically into each other? With our X-ray vision
we could detect illness, pregnancy, hunger, and injury, or perhaps even
moods and emotions. Transparent flesh would open a new realm of love-
liness, the coils and symmetries of the insides of the body. Beauty would
no longer be skin-deep. We’d be like the visible men and women of ana-
tomical museums. Seeing with sound would not be equivalent to seeing
with light: the topology of inside and outside would be different, and
colors would matter less. Bodies without opacity: an oxymoron for us,
but perhaps mundane for dolphins.

A History of Fantasy

I have already started to speculate, rather mildly in comparison to the
norm, about cetacean and especially dolphin capacities. There is a long
and not innocent heritage of imagining sea creatures as radically “other”
to humans. Cetaceans are preeminent fantasy animals (along with par-
rots and squid). One of the greatest services they have provided is to
our imagination—a service as great as the oil, bone, meat, chicken feed,
lubricants, fertilizer, and ambergris they have provided over the cen-
turies. They conjure wish-images of alternative ways of being and being
together. Rather like native peoples, who often get suffused in a romantic
glow of nostalgia once they have been wiped out, whales and dolphins
went from harpoon fodder to spiritual objects rather quickly. Within the
course of a decade, from about 1965 to 1975, the dominant conceptions
of whales and dolphins changed from long animate barrels of animal
feed and lubricants to sea gurus soulfully singing of cosmic peace and
harmony, showing humans the higher path of intelligence and coexis-
tence like age-old Yodas. Like bats, aliens, and teleportation, they pro-
vide things to think with. They have been swimming alongside commu-
nication theory since that project was invented around 1950. They show
up on television and film, in aquaria and resorts, in feminist and socialist
utopias, in the philosophy of mind and the musings of media theorists.
Rarely has any creature so haunted an age as whales and dolphins have
in the past half-century. They and the sea have often appeared as anti-
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dotes to human politics, when in fact they often mirror it intensely. **
The vision of human otherness in the sea is preconditioned by naval and
commercial exploitation.*?

There is a longer history. Whales have long fascinated and mystified
humans. They are singled out in the creation story of Genesis. The Book
of Job dwells on the “Leviathan” as marking the outer limits of human
knowledge of meteorological and zoological phenomena, and as proving
our puny epistemological capacities in the face of God’s ballistic ques-
tioning. Some scholars think the scaly Leviathan may have been a croco-
dile, the lord of the Nile, already invested with extra meaning in Egyp-
tian lore, but the Leviathan’s multiple heads, fire-breathing flashing eye,
stony heart, ability to make the sea boil, and other biological improbables
suggest that it is a mythological creature reprising the old battle of cre-
ation between sea and dry land.

The ancient Greeks were fascinated by dolphins, the most important
sea animal in the eastern Mediterranean. The term delphis stood for the
animal, for a constellation, for a weapon, and, by association, for Apollo
(of Delphi); the similar term delphys, womb, rounds out the circle. The
late nineteenth-century classicist Otto Keller, sounding rather like his
contemporary Friedrich Nietzsche, thought the Greeks loved dolphins
as an idealized image of themselves—vivacious and joyful, lovers of
the sea and of music, athletics, and dance.** (Melville wrote, in a simi-
lar spirit: “If you yourself can withstand three cheers at beholding these
vivacious fish, then heaven help ye; the spirit of godly gamesomeness is
not in ye.”) * Dolphins served as a symbol of Poseidon’s dominion over
the sea, and were linked to the Orpheus myth and music, voyages to the
dead, and impossible love. The Greeks and Romans understood them
to be deeply erotic creatures, in love with humans and music, who res-
cued Aphrodite and her son Eros, who in turn rides the sea on dolphins’

42. See Nicole Starosielski, “Beyond Fluidity: A History of Cinema under Water,” in Eco-
cinema Theory and Practice, ed. Stephen Rust, Salma Monani, and Sean Cubitt (New York:
Routledge, 2013), 149-68.

43. See John Shiga, “Sonar: Empire, Media, and the Politics of Underwater Sound,” Canadian
Journal of Communication 38 (2013): 357-77.

44. Otto Keller, Thiere des classischen Alterthums (Innsbruck: Verlag der Wagner’schen
Universitits-Buchhandlung, 1887), 211-35.

45. Melville, Moby-Dick, 126.
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backs, playing a lyre or a flute.* (‘The idea that the sirens of the Odyssey
were mermaids, half woman and half fish, is a later development in the
European imagination; the sirens were birds, and not particularly seduc-
tive to look at—only to listen to.)*” Herodotus tells the story of the poet
and harpist Arion, who, during a sea voyage from Sicily to Corinth, found
himself among thieves who sought his great riches. He begged for his
life and offered them his money, but the sailors still required him to kill
himself. Stalling for time, he offered to play the harp and sing, and then
hurled himself into the sea, where, unbeknownst to the sailors, he was
rescued by a dolphin that carried him to safety, where he was able to tes-
tify against and convict the brigands. The implication is that Arion knew
that the music would call the dolphin to his aid. Here we have a primal
meeting of physis and techneé: Arion’s art of poetry--and poetry was the
highest kind of techné for the Greeks—summoned the dolphins, whose
nature was both to love song and to ferry creatures that did not possess
the gift of living at sea.*?

Dolphins have long been liminal creatures between nature and arti-
fice, sea and sky, the living and the dead. Much of the sublimity of whales
and dolphins comes from their inhabiting a zone parallel to the stars:
like angels, dolphins haunt us as beings that dwell in sublime ethereal or
maritime climes, in contrast to sublunary humans. John Milton saw dol-
phins as singularly poetic beings, the nightingale’s sole rivals as muses
and lovers of music, who listened to the music of the spheres and had a
special connection with the constellation Delphinus.* “Angels are glid-
ing underneath the keel,” wrote a more recent poet of a boat trip to see
dolphins.’® The sea and the stars are two environments humans traverse
only by craft, sight, or sound and never dwell in for good. The sea-sky
equation runs deep. Dolphins were also thought to ferry souls, both in
the sky and in the deep, between the living and the dead. The early Chris-

46. See Pliny, Naturalis historia, book 9, chapters 7-10.

47. Adriana Cavarero, For More Than One Voice: Toward a Philosophy of Vocal Expression, trans.
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tians took dolphins as symbols of the resurrection, special envoys that
assured safe passage between this world and the next: dolphins rescued
survivors from shipwrecks and dwelled in the borderland. Such imagery
of godly gamesomeness still abounds, as in the lovely film Whale Rider
(2002, New Zealand, dir. Niki Caro).

Interaction between humans and whales and dolphins was not always
poetic. In the Renaissance a new attitude is detectable, though whales
had been hunted to some degree for millennia. Whales started to be seen
in the dire light that Heidegger calls “Bestand,”—as stockpiled assets
or “standing reserve,” mobile vats of natural resources to be liquidated
into oil and money—an attitude that would decimate their population.
Northern Europeans became the leading whalers. Martin Luther used a
whale vertebra as a footstool while translating the New Testament, and it
is still to be seen in Wartburg Castle in Eisenach, Germany. The pioneer-
ing microscopist Antoni van Leeuwenhoek dissected the eye of a whale
that had been pickled in brandy by an obliging ship’s captain. The coast
of Holland saw many strandings of male sperm whales in the sixteenth
and seventeenth centuries, from which the enterprising Dutch pulled a
rich harvest not only of oil and bone but also signs and oracles. “The
great leviathans, their sonar scrambled by the North Sea sand, were mi-
grating not only from Atlantic to Arctic, but from the realm of myth and
morality to that of matter and commodity,” writes Simon Schama.* Be-
tween these two realms is precisely where they have continued to mi-
grate since.

Herman Melville, partly of Dutch descent, sat squarely in the tradition
of thinking about whales noted by Schama. As a young sailor on a whaler,
Melville’s job was to make whales not into allegories but into oil for lamps
and bone for corsets. The history of whale science is a bloody one. As
D. Graham Burnett shows in a noteworthy, whale-sized book, one tradi-
tion of cetology in the twentieth century comes from biologists working
side-by-side with butchers (flensers, as they are known) on the blood-
dimmed tide of whaling stations. Scientists were left free to ransack the
cadavers for parts not immediately useful as commodities—ear bones
and ovaries were particularly valued, the first as historical evidence of the

51. Simon Schama, The Embarrassment of Riches (Berkeley: University of California Press,
1988), 130-45, at 140.

s
Y AT W
miﬁf W40
é\}{); %\K U? OF CETACEANS AND SHIPS 73
i

evolutionary journey from land back to sea, and the second as a means of
measuring the age of whales, so important to population management.
This “life science at work in the maw of death” was always mixed up,
comically or tragically, with the interests of the whaling industry.5?

A new boon to fantasy, and an ontological shift in the being of ceta-
ceans, came with the rise of underwater warfare, starting in World War
I but fully emerging in World War II. Another kind of cetology arose,
as Burnett shows, that was more interested in living behavior than in
postmortem anatomy and closer to military bioacoustics and commu-
nications engineering than to comparative zoology and natural history.
Whales and dolphins were suddenly sign-emitting animals, avid senders
of signals. Tape recorders and hydrophones replaced hip boots and flens-
ing knives, readying cetaceans for their role as beings that lived in music
and meanings. In the postwar wake of Shannon’s mathematical theory
of communication and Wiener’s cybernetics, their natures were trans-
formed by diverse militarized audiovisual and signaling devices. The his-

tory of both the popular fascination with and the scientific investigation / /
of cetaceans is also the history of media technologies. New media not ;f /
only gave epistemic access to the beasts, but redefined what they were. //

/
[

Before we turn to sound, by far the more important medium, con-
sider the visual domain, especially via scuba diving and underwater color
movie cameras. Here the key figure is Jacques-Yves Cousteau, inventor
of the Aqua-Lung, popularizer of skin diving, documentary filmmaker,
and prominent advocate of submarine exploration. His book The Silent
World (1953) was an international bestseller. As the title suggests, the
ocean had long been thought of as soundless, and much of the gear of
underwater exploration had previously been tactile—dredges, trawls,
sounding ropes. (The contents of whale stomachs, for instance, served
as biopsies from the depths.) Cousteau’s films and television shows un-
furled a brightly colored world, peaceful, floaty, and full of wonder, nar-
rated in the language of postwar existentialism. (Ship captains, air pilots,
astronauts, and deep sea divers often serve as male existentialist heroes,
from Charles Lindbergh to Cousteau, from Joseph Conrad’s Marlow to
Antoine Saint-Exupery.) Consider Cousteau’s lines about the sea: “From
birth, man carries the weight of gravity on his shoulders. He is bolted
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to earth. But man has only to drop beneath the surface and he is free.
Buoyed by water, he can fly in any direction—up, down, sideways —by
merely flipping his hand. Underwater, man becomes an archangel.”s “I
sink, therefore I am” was to provide much of the dream material in post-
war cetacean research and, in a different direction, space exploration. Re-
turning to the watery womb and primeval flood would be a kind of adult
baptism cleansing us from our terrestrial attachments. Gravitation would
give way to levitation. (John Lilly, who read and annotated Cousteau’s
book carefully, claimed to have experienced an LSD-enhanced liberation
while floating in the sensory isolation tank at his Virgin Islands “Commu-
nication Research Institute.”*) Cousteau’s sea world also sounds like the
online world as dreamed up in the 1990s: freedom from the constraints
of terrestrial life, with universal navigation by merely flipping your hand.

Another visual boost of the dolphin’s profile came from theme parks,
television shows, and nature films. Starting in the 1930s, Florida’s Marine
Studios made dolphins into spectacle, mixing together bits of the circus,
science, and showmanship. Like later television shows such as Flipper,
Marine Studios kept the dolphin’s sexually voracious escapades under
wraps.® Other visually lush depictions of the world underwater have
been made in beautiful coffee-table books by Leni Riefenstahl, once
Hitler’s in-house filmmaker, with all the contradictory exultation in sheer
beauty and political blindness that one would expect, and in the ongoing
Census of Marine Life, with its jewel-like images of odd aqueous animals
of the deep set against velvet black backgrounds. The sea continues to
be a visually fascinating place, thanks to our media.

But sound technologies were most crucial in revising the world of
cetaceans. Contrary to Cousteau’s title, the ocean got very noisy indeed
in World War II thanks to sonar, radar, echo sounding, and other sens-
ing technologies. Efforts to listen in on enemy craft during the war inter-
cepted the newly (to human ears) vociferous “whistles, squeals, chirps,
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clicks, and rasping noises” of small whales and porpoises.*” Like UFOs,
weather fronts, or enemy craft, whales and dolphins were mysterious
entities looming on the horizon. (They fit perfectly in cybernetics’ “on-
tology of the enemy.”)*® As transmitters of ultrasonic code, cetaceans
shared the same overall apparatus as cryptography; Lilly explicitly saw
dolphin vocalizations as a problem in cryptanalysis. Like other fringe
beings in the 19505 — extraterrestrials, computers, bees, otters, apes, and
schizophrenics —whales and dolphins became subjects of communication.

Both the US and Soviet navies were deeply involved in cetacean re-
search in the 1950s and 1960s and notoriously considered using dolphins
asarmed combatants and intelligence gatherers. Both nations also funded
vigorous research on communication with extraterrestrials, often with
considerable overlap; Apollo, rider of dolphins, was a namesake of US
space exploration. Lilly had close ties with SETI researchers and some
of them even created the whimsical Order of the Dolphin, complete with
lapel pins to mark membership in the global freemasonry of extraterres-
trial communicators. 5° (Sometimes whales and dolphins were figured
as extraterrestrials that happened to take up residence in the ocean as in
Star Trek IV, Hitchhiker’s Guide to the Galaxy, etc.) One military strate-
gist fantasized the dolphin as “a self-propelled marine vehicle, or plat-
form; with a built-in sonar sensor system suitable for detecting and clas-
sifying targets; and carrying an on-board computer . . . capable of being
programmed for complex performance.” Dolphin research was, as Bur-
nett concludes, “inextricable from (and dependent on) Cold War military
bioscience.”®® After the war, eavesdropping devices for detecting sub-
marines and mines were repurposed for marine mammals; Lilly’s labo-
ratory for dolphin experiments was a state-of-the-art recording studio.
Like tape recorders, aluminum foil, LSD, rock 'n’ roll, reggae, and radio
astronomy, cetacean research was a spinoff from postwar technology —
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in Kittler’s famous words, an “abuse of military equipment.”® Like the
Internet, another kind of extrahuman intelligence spreading through an
oceanic medium, dolphins were brewed in the Cold War cauldron.

The notion that dolphins live in a ubiquitous, organic network of
minds is widespread, but the link is more than metaphorical. John Lilly,
Ted Nelson (inventor of hypertext), Douglas Engelbart (inventor of the
computer mouse), and J. C. R. Licklider (who foresaw computer-based
social media) were all funded in the 1960s by the Information Sciences
division of the US Air Force under Harold Wooster, a nexus that deserves
more research. The young Nelson also did a 1962~63 internship at Lilly’s
Communication Research Institute as an aspiring filmmaker. He worked
on an unfinished documentary, edited a short film that he called “the
dolphin sex movie,” and says he loved the animals.’2 He draws no link
between the year he spent with informationally aqueous brains and his
ideas of collaborative computing, but there is a suggestive similarity that
further research might be able to establish. Today marine biologists like
to say, as we will see below, that dolphins possess “distributed cognition”
with networked beehive- or cyborg-like knowledge and perception.®

Military technoscience gave birth to dolphins as peaceful beings.
Starting in the 1960s, some came to see dolphins as counterspecies to
our brutal ways. In contrast to the almost entirely masculine history of
whale hunting and military exploitation, cetaceans became for some
feminist thinkers watery pacifist shape shifters, perhaps in the tradition
of sirens, mermaids, and selkies. Mette Bryld and Nina Lykke’s won-
derful but unfairly neglected Cosmodolphins—even Burnett’s compen-
dious book misses it—is an indispensable analysis of postwar fantasies
around cetaceans. Surveying both science and science fiction on both
sides of the Cold War, including wonderful Soviet material, Bryld and
Lykke show that the glorification of dolphins in countercultural and
utopian discourse was inseparable from the military and scientific con-
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texts eager to exploit their sonar and navigational powers. Dolphins have
been an inkblot for the past five decades, and have been seen variously as
high-tech communicators, noble savages, androgynously postgendered
beings, beach bums and surfer dudes, free lovers, angels free of the sup-
posed curse of technology, and the epitome of a good society.**

Lilly led the way in such speculations, seeing dolphins, in Burnett’s
terms, as “sexually liberated, stereophonic, non-manipulative super-
intelligences.”ss “Dolphins have large brains,” said Lilly’s co-conspirator
Ashley Montagu in 1962, adding with a touch of pathos: “Possibly they
will someday be able to teach us what brains are really for.”¢¢ In his effort
to imagine a radical other to humans, as Bryld and Lykke show, Lilly only
reproduced some obvious inequalities. He hoped that his research, for
instance, would “be useful for interspecies communication with species
other than dolphins, say with elephants or with the large whales, or be-
tween man and woman!”” Women were not Lilly’s only others; he also
compared dolphins to “the Negro races in Africa who are attempting to
become westernized.” Bryld and Lykke show how both weird and con-
ventional Lilly’s ideas about cetacean gender and race were. He started
out as a Cold War neurologist and ended up a new age advocate of drugs
and dolphins, and amid all his changes the idea that nature was the other,
including racial minorities and women, remained unmoved. (This is
obviously not the concept of nature endorsed in this book.)

Whales, with “their majestic bulk and mystic ways,” played a some-
what different role. Rumbling basses to the dolphins’ splashy tenors,
their deep, mysterious voices were much more influential on the sound-
scape and musical imagination of the 1970s and beyond.s The call to
save the whales echoed the extinction threat to the human species by
nuclear annihilation and the Holocaust. The profile of dolphins also
benefits from their living in paradise-like climes that loom large in tour-
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ism and imagination. (One Greenpeace activist called whales “a nation
of armless Buddhas.”)®® And it was not only in the industrial West that
dolphins served as an image of a radical alternative. Soviets found them
good things to think with. Opined the official newspaper Izvestia in 1966:
“Characteristic of the dolphins is a feeling of comradeship; they are un-
selfish in their relations to each other and always rush to help at the first
call, even at the risk of their own lives.””® Dolphins, the original commu-
nists, were at the heart of the two non-earthly spaces explored by and
battled over by the United States and Soviet Union during the Cold War,
outer space and the sea. Cetaceans again have always straddled brutal
material interests and fantastic spiritual whimsies.

Inevitably dolphins have more recently been gaining a darker reputa-
tion. For two decades we’ve known that they apparently hunt for sport
and take part in what looks like gang rapes. (And they do not seem to
respect the incest taboo.) It is always hard to know where to draw the
line between their behavior and our projection when it comes to the tab-
loid potentials of animal sexuality and predation. Dolphins, long a screen
for projecting wish images of our angel nature, now reveal its devilish
side as well. They swing between the “twin spectres of sacralizing and
cannibalizing.””!

Political Animals without Infrastructure

Whatever evils dolphins are capable of, however, pale in comparison
to the scale of wickedness that a few humans, armed with civilization’s
leverage, have achieved. For my part, I take dolphins as very smart sea
hippos, not the oceanic counterpart to human intelligence or aliens in
our midst. Because mind is radically embodied, as Andy Clark argues,
the minds of dolphins cannot be like ours. Clark shows how knowing is
like swimming, playing the piano, bicycling, or doing equations with a
pencil—an orchestration of technical skill and technological medium.
Mind and matter are married, and mind is exterior to brain. Human

69. Bryld and Lykke, Cosmodolphins, 207.
70. Bryld and Lykke, Cosmodolphins, 203, 207, passim.
71. Bryld and Lykke, Cosmodolphins, 225.
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cognition is a “fecund interface between a variety of action-oriented in-
ternal resources and a larger web of linguistic competence and cultural
tools and practices.” Mind is a compound with the environment: “larger
structures (of agent and artifacts) both scaffold and transform the shape
of individual reason.” 7> Without the material supports we so richly use
and ignore, our minds would be different, and cetaceans give a hint
about what we would miss. Dolphins have no feet, hands, fire, houses,
graves, astronomy, clocks, or writing—all infrastructures of the human
condition as we know it, as I will argue, with qualifications, in what fol-
lows. They can create with their bodies, but not with their hands. They
show us by contrast how intertwined our being is with our material en-
vironment.

What kind of worlds would appear to such beings? Millions of years
went into making the living things known as humans and dolphins, and
billions of years to provide a sea, earth, and heaven to dwell in. Dol-
phins invite us to consider the taken-for-granted stakes that pin down
our world. What would up and down be? Dolphins certainly have front
and back—kinesthetically if not visually—and probably right and left,
but would they have north and south? Would lateralization of brain and
world be used for navigation? What would it be like to sleep only in short
snatches or only half a brain at a time? To see with the ears and speak
with the nose? To have a predominantly acoustic relation to the cosmos?
To have no knowledge of heavenly bodies, save perhaps sun and moon?
To live in a medium in which soundproof isolation, one of the modern -
human criteria of privacy, was impossible?” To live in societies com- )M
pletely without material infrastructure or records? ‘?"

Whatever material changes cetaceans could achieve would have to | F‘«T{
come in the shape of the only matter they can mold: their bodies. Marcel 5
Mauss, in his concept of body techniques (fechniques du corps) warned
against “the fundamental mistake of thinking that there is a technique
only when there is an instrument.” The body, he said, was our first instru-

72. Andy Clark, “Embodiment and the Philosophy of Mind,” in Current Issues in Philosophy of
Mind, ed. Anthony O’Hear (Cambridge: Cambridge University Press, 1998), 35-52.

73. Erving Goffman, Behavior in Public Places: Notes on the Social Organization of Gather-
ings (New York: Free Press, 1963), 8ff; and John M. Picker, Victorian Soundscapes (New York:
Oxford University Press, 2003), chapter 2.
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ment.” (Chief among body techniques for Mauss was childbirth.) For
cetaceans, the body would be the only instrument and wetware the only
programming material. The boundary between dolphins and humans lies
not in lofty matters of mind, reason, or communication, but in humble
ones of physical shape, fire, feet, hands, and text. Our distinctness lies
in our land habitat, our adopted body and environment, and the gift of
durability. Reification properly understood is not an evil but rather the
material basis of our continuity in time.

The key contrast between the aquatic and terrestrial worlds is the
ability to fabricate objects. Dolphins could have arts but not apparatus
because their relation to the world, in Leroi-Gourhan’s terms, is purely
“facial”—indeed, like that of their closest relatives, the hoofed animals.
For Leroi-Gourhan, the facial and manual poles of the anterior field (/e
champ antérieur de relation) are the two great modes by which all ani-
mals relate to their environment. Tuna, gazelles, horses, cattle, and non-
grasping birds have only a facial field.” Vertebrates often have both a
facial and a manual field, and he believes it to be our special gift that
feet, via upright posture, have liberated our hands from the duty of loco-
motion, save for contributing to walking and running. Human speech,
Leroi-Gourhan thinks, could never have appeared had not the hands
(and possibly cooking) rescued the mouth from the duties of gathering
and consuming food, a release that in turn released the cranium from the
need to support a vigorous dental armature, allowing for much expanded
brain volume. Moreover, hand and mouth are coevolutionary organs of
symbolization: the hand through what Leroi-Gourhan calls “graphism”
(drawing and writing) and the mouth through the sounds of vocal lan-
guage. But in a wetscape, a large brain can be supported without wilting
the neck; speech, if it exists among cetaceans, must have appeared with-
out the hand.”

For cetaceans the inorganic world is as beyond manipulation, as the
stars or the weather are to us: a closely watched background out of our
hands. Cetaceans can use the medium of the water for sound — their leaps

74. Mauss, “Techniques of the Body,” 75.

75. Gesture and Speech, 31ff; Le geste et la parole, vol. 1, 49 ff.

76. The degree of “liberation” of head from neck varies among cetaceans, from the massive
fixity of the head in whales to the highly flexible spines of Amazon River dolphins, whose
unfused vertebrae provide an-unusual range of motion for their long, thin, beaklike snouts.
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and splashes could be a percussive semiotics, but they never take the
form of choreography. (Some dolphins are avid surfers.) Dolphins could
have techniques of navigation by seamarks, tides, or currents, but no
tools or writing, and only the briefest engineering of matter. For them,
technics consists only of activities and not instruments.” Their world
would lack registries, right angles, cardinal orientation, or the possibility
of standard time —all rarely fathomed infrastructures that keep us afloat.
(Complicating the usual story, the sole organ besides snout and flippers
that seems capable of environmental manipulation is the penis, which
is under voluntary control among cetaceans and has been seen, for in-
stance, to be able to drag nets away. Kind of like that of a monkey’s pre-
hensile tail, such dexterity is an adaptation for coupling in a watery envi-
ronment in which lovers cannot hold each other in their arms.) ' “

Cetacean history fatally lacks the inorganic accomplices of stone,
glass, silicon, metals, and electricity—and the organic accomplices of
flowers, grains, cattle, yeast, dogs, papyrus, and wood—that have so
shaped our history. Whatever culture these animals possess would have
to be hands-free. They would have intelligence without infrastructure.
They lack the sky media that are so crucial for orienting us and giving
shape to our built environments. They do not have feet to hold them
in place. There could be no such attitude as what Heidegger called Zu-
handenheit, or being ready to hand. Without fingers, could they have
digits or the arithmetic that follows from them? Could they have a ge-
ometry of points, lines, and planes without our basic phenomenologi-
cal conditions of walking, looking, hearing, scanning, and taking one’s
bearings from the sky and the horizon? Geometry makes implicit refer-
ence to the shape of earth and sky and to the bodily shape and habitat
of those who practice this art (one reason why the phenomenological
tradition is so fascinated with geometry as an index of human being in
the world). Whatever mathematics dolphins could possess would have
to exist without the diagrammatic techniques that have governed ours.
Perhaps, given their vortices and three-dimensional maneuvers, they ex-
cel in topology, with loops and inside-out surfaces that would strain our
torus-embodied minds. (Flusser, for his part, thinks that squids would

77. To update a distinction from Martin Heidegger: “Die Frage nach der Technik,” Vortrige
und Aufsitze (Pfulligen: Neske, 1954), 71.
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have dynamics instead of geometry.) In any case, cetaceans show us by
contrast that fechné is our lot, written into our terrestrial environment
and thus inseparable from human nature. The rest of this book surveys
crafts that dolphins lack: sea media, fire media, sky media, writing media,
and database media. Enormous blessings, all of them, and each one with
a stinger on its tail.

ever closed the possibility of the in inorganic “media of mind. They cannot
make instruments or monuments, and cannot externalize or automate.
Their quicksilver intelligence would vanish with the event. Data would
always be streaming, never downloading, a library of instantly disappear-
ing books like radio and TV shows in the days before home taping, or like
speech before writing. We take stationary objects for granted, except on
spacecraft and seacraft where they must be battened down. Cetaceans
would lack both fixity of objects and what philosopher Paul Ricoeur
called “the fixation of meaning,” the preservation of symbolic (legal,
religious, poetic, musical, philosophical) achievements.” For good and
ill, they do not possess “the devastating power to wreak thought upon
the body of the world.”” Dolphins would be naturally schooled in the
Buddhist practice of detachment—except that they wouldn’t know it.
They could have “things” in the sense of an assembly of citizens, but no
“things” in the sense of artifacts or architecture. In sum, dolphins could
have parliaments but no pyramids; memory but no history; poetry but
no literature; religion but no scripture; education but no textbooks; law
but no constitution; counting but no chalk, paper, or equations, and thus
no mathematics; music but no scores; weather reports but no almanacs;
navigation but no ephemerides; culture but no civilization.

In the sea, said Melville, “to traditions no rocks furnish tablets.”® Dol-
phins exemplify “oral” culture. Immortal fame among dolphins would
lie in memory, limiting its life span to a few centuries, although the
greater longevity of some cetacean species—up to two centuries in some
whales—may extend memory’s duration. Indeed, if whales have a col-

78. Paul Ricoeur, Hermeneutics and the Human Sciences, ed. John Thompson (Cambridge:
Cambridge University Press, 1981), chapter 8.

79. Loren Eiscley, “The Long Loneliness,” in The Star Thrower (New York: Times Books, 1978),
37-44, at 43.

80. Melville, Moby-Dick, 409.
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lective memory, one of their central narratives would have to be the near
genocide of Boschian butchery their kind underwent over the twentieth
century. Their material media, sound in the water and the memories of
their brains and bodies, are less mixed than ours. Writing and its asso-
ciated means of recording do not exactly make us human, but they do
help make civilization as we know it, for better or worse. One mark of
civilization is that the store of records outstrips any single individual’s

knowledge. In an oral culture, a single individual can know all thereisto |

know; indeed, what there is to know is defined by the storage capacity

of an individual. Dolphins invite us to recognize the degree to which our [

worlds are made of nonhuman stuff. Under the sea, the two scholarly
“sins” of technological determinism and talk of essential human qualities
no longer seem so bad.

Cetaceans cannot—and this is a key point—bury their dead or make
lasting gravesites, though they do seem to mourn those that have died.*
One of the most decisive markers of “behavioral modernity,” the package
of symbol-using traits associated with the appearance of modern humans
many tens of millennia ago, is the burial of the dead; symbolization is
tied historically to the marking and overcoming of death, and any sys-
tem of symbolic storage such as writing or photography will have had
a crypt-like reputation. Dolphin culture would have to manage without
the grave, one of humanity’s great semiotic resources, perhaps the first
fixed human address, and the prototype of all recording media since the
pharaohs. Modern Europe is haunted by the thought that all our gear
amounts to one big tomb, civilization being nothing more than the proj-
ect of fending off death by devices.®> Dolphin know-how would con-
sist exclusively in the political and performative arts. They could have no
tombs for their Lincolns, Lenins, or Maos —if indeed their social order
would ever even permit such leverage over life and death.

Despite such lacks, there is no reason to think that such intelligent
and sociable creatures do not have highly developed forms of communi-
cation and culture. And if they do not have complex forms of culture or

81. Rowan Hooper, “Do Dolphins Have a Concept of Death?” New Scientist 211, no. 2828

(3 September 2011): 10.
82. Peter Sloterdijk, Derrida ein Agypter: Uber das Problem der jiidischen Pyramide (Frankfurt:
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intelligence, our conjecturing does them no harm and may even help pro-
tect them from further anthropogenic damage. Consider possible aquatic
techniques, starting with swimming and hunting. Tuna take advantage of
vortices to propel themselves through the water at speeds much greater
than would be predicted from their body size and strength, benefitting
from hydraulic phenomena their swimming creates: their techniques
shape the environment to enhance their techniques.®® Pilot whales hunt
in packs numbering up to one hundred, dolphins swim in superpods,
and narwhals manage to avoid jabbing each other with their unicorn-
like twirled teeth—all feats that must involve rapid coordination (per-
haps by echolocation and feedback). Killer whales in the North Atlantic
and humpbacks in the North Pacific stun herring with their sonar beams,
which resonate incapacitatingly through their well-developed hearing
apparatus, sound louder than a lightning crash, and feel, say divers, like
being kicked in the head by a horse. The whales whack the herring with
their tails or drive them to the surface, and feast lazily on the dazed fish
like a king eating grapes. Orcas seem able to pick out Chinook salmon
from among other less tasty fish by sonar. Bottlenose dolphins have been
cooperating to mutual advantage with fishermen on the Brazilian coast
since the middle of the nineteenth century: they drive mullet toward the
fishermen standing in shallow, murky water, signal by rolling over when
it is time for the men to cast their nets, and then devour the fish that flee
from the nets. The fishing is initiated by the dolphins, not by the fisher-
men, who know many of the dolphins by name.3*

Other techniques are harder to access empirically. Why couldn’t a
water-only habitat afford a great deal of cultural development? Dolphins
have complex forms of social life and signals that maintain mother-calf
contact, group order, pair bonds, rivalry, and other forms of social life.ss
Lifelong matrilineal bonds also exist among whales, so kinship could

83. M. S. Triantafyllou and G. S. Triantafyllou, “An Efficient Swimming Machine,” Scientific
American 272 (1995), 64-71.

84. See Karen Pryor, Jon Lindbergh, Scott Lindbergh, and Raquel Milano, “A Dolphin-Human
Fishing Cooperative in Brazil,” Marine Mammal Science 6 (1990): 77-82. This collective is
dramatized in Ocean Giants: The Fascinating Lives of Whales and Dolphins (BBC Earth, 2012),
part 3. Pliny the Elder mentioned similar cooperation in the Mediterranean in Naturalis his-
toria, book 9, chapter 9.

85. Tyack, “Functional Aspects of Cetacean Communication.”
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be a source of social organization. Male dolphins bond and team up for
life, their signature whistles often merging into new conjoined calls. In-
telligent marine mammals could conceivably have traditions of music,
dance, gymnastics, child rearing, and language —there do seem to be dol-
phin dialects, suggesting in and out groups (so much for the utopia of
a community without marked outsiders). There could be teachers and
students. They could have the art of memory, though without the fixed
“places” (topoi) that architecture and, to a lesser degree, astronomy have
provided to mnemotechnics since the ancient Greeks.*

Cetaceans could certainly be capable of what Hannah Arendt calls
“action,” the bringing of new political orders into being, as opposed to
“work,” the fabrication of things that last in a durable world. They are
also capable of what she calls “labor,” tasks that reproduce life itself.
Work and action for Arendt are the two ways in which human beings
can leave a stamp on time: by changing relations among objects (work)
or among subjects (action)—that is, by creation and procreation. The
paradigm of action for Arendt is giving birth, “natality,” bringing some-
thing radically new into the world. For humans, work and action blur, but
for dolphins, there could be no work. They could deliberate about laws
and penalties, including excommunication from the group, and could be
political animals since they have interests — their being is mutual, inferest
suggesting being among or between (inter esse). (Arendt followed Aris-
totle in defining political animals by role differentiation in the pursuit of
a common project.)’’ Some even think dolphins have an aquatic public
sphere: “Democracy takes time,” speculated one marine biologist, “and
they spend hours every day making decisions.”* The apparent intensity
of dolphin sociability led Gregory Bateson, another luminary who spent
time at Lilly’s Communication Research Institute, to imagine them as
ideal psychotherapists who had evolved uniquely for emotional intelli-
gence.® Others thought them something like new communalists expert

86. See the classic study by Frances A. Yates, The Art of Memory (1966; London: Pimlico,
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at building a creative commons.*® Dolphins could even possess rhetoric,
one of the first of many “techniques” to be denounced as not up to episte-
mic snuff, and one with an intimate association with the art of memory.

Dolphins teach us the blessing of infrastructure. Cetaceans lack the
tools to shape artificial and natural environments. Dolphins may be able
to nuzzle mud with beak, fin, or fluke, building short-lived dams to chan-
nel fish, and dive into the sandy bottom headfirst after fish with sponges
clasped in their mouth to soften the blow, but they cannot leave a lasting
mark on time, space, or matter. Like melancholy romantic poets, their art
is mutability, “a book of myths / in which / our names do not appear.”™
Many cetaceans seem to be bubble artists, exhaling blasts of air into the
water, Bubble clouds serve as nets for encircling fish, as masculine dis-
plays of aggression, and perhaps as play, but such oceanography (taken in
its literal sense) vanishes quickly. (Bubble streams are also signals of size
in male display— the more bubbles, the bigger the lungs, and the bigger
the body.)*2 Some whales seem to intentionally spray rainbows in the air
from their blowholes, though they can’t see colors—perhaps to delight
human spectators in a “clever Hans” phenomenon, named after the horse
that seemed to count but was actually only pleasing the humans whose
nonverbal cues he was reading. Natural media are the only media avail-
able to our briny cousins, and only a restricted repertoire at that, ones
uniquely resistant to any graphic staying power.”

Perhaps cetaceans have simply outsourced their crafts of memory
and history —to us!®* We must be as confusing to them as the gods were
to the ancient Greeks: we rescue cetaceans when they are beached, kill
them intentionally for their acoustic fat or unintentionally as “bycatch”
in tuna nets, write their chronicles, and spoil their habitats with noise
and chemicals. Perhaps they, too, store their data in a strange sphere

90. Fred Turner, From Counterculture to Cyberculture (Chicago: University of Chicago Press,
2006), and Bryld and Lykke, Cosmodolphins, 202-6, passim.

91. Adrienne Rich, “Diving into the Wreck.”
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over their heads, kept above in “the cloud” by beings they sense but little
understand.

Techniques without Technologies

Dolphins, in other words, could have techniques but no technologies.
Techniques and technologies are distinguished by the durable materi-
ality of the latter. Concepts of technology have long hovered between
these two poles of practices or skills on the one hand and tools or gad-
gets on the other. The ancient Greek term fechné is often translated as
art or craft, and in modern Greek, which is often a good indication of

» «

meanings implicit in ancient Greek, the term can mean “mastery,” “art-
istry,” or “dexterity,” all pointing to the activity of the artisan, not only to
the material instrument or the final product. In nineteenth-century En-
glish, technology referred to the study of the mechanical arts rather than
to technical devices or systems, carrying on the ancient cognitive sense of
the term. Technologie was coined only in 1770s Germany, and it meant a
field of learning, a sense reflected in the name of the Massachusetts Insti-
tute of Technology, founded in 1861. (This sense persists in French and
German today, which use technigue and Technik to mean “technology.”)
Terms such as “craft,” “device,” and even “machine” once had more tacti-
cal or rhetorical senses, but they started to solidify into material objects
under pressure from modern science and industry.

Thorstein Veblen, probably the last century’s most important shaper
of the concept of technology, saw technology as ambiguous between
handcraft and skill on the one hand and machine and scientific system
on the other. For Veblen, writing in the 1910s and 1920s, modern “tech-
nology” depended on theoretical knowledge in a way that older arts and
techniques did not. Medieval handicraft or ancient metalsmithing had
little need for the sciences of the time, unlike modern technologies of
all kinds. Making and knowing had become conjoined in a way unprece-
dented in history, Veblen thought, and technology stood for that conjunc-

tion. By the mid-twentieth century, technology took on a sinister air in |
the light of the atomic bomb, television, hydroelectric dams and mass |
production, and other big beastly machines that seemed impervious to ||

human input or democratic steering; Karl Jaspers, for instance, wrote
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of the concept’s “demonism.” Much philosophy of technology since has
tried to sort out the ways in which the concept carries with it a sense of
overpowering social direction or “determinism.”

The notion that technology is inhumane has a long lineage. There is a
narrative since the ancient Greeks and Hebrews that technics marks ex-
pulsion from the presence of gods: when paradise was lost, people had
to live by their wits, tools, and tactics. As the philosopher of technology
Bernard Stiegler says, tracing ideas about technics from Plato to Rous-
seau, “The fall is exteriorization.”®s To live utterly without media suggests
a supposedly heavenly state in which the need for means has been lifted.
Like angels, dolphins represent the dream of meanings without matter.
Since they lack devices, some assume they also lack the vices. But this is
obviously not the story I am telling: our virtues, such as they are, depend
radically on the footings we have devised to stand between heaven and
earth.

The macro-focus of philosophers of technology like me can grate on
the sensibilities of scholars more interested in the exclusively human
world, where workers, women, and ordinary people fight over the defini-
tions and uses of new objects.”” Given its “hazardous” intellectual DNA,
perhaps any use of the term technology risks effacing the part played by
people. The denunciation of “technological determinism” in the name
of popular agency, however, not only underestimates the power of de-
vices but also overestimates the power of people. It provides metaphysi-
cal comfort by keeping subjects and objects in separate boxes, something

95. Leo Marx, “The ‘Idea’ of Technology and Postmodern Pessimism,” in Does Technology
Drive History? The Dilemma of Technological Determinism, ed. Merritt Roe Smith and Leo
Marx (Cambridge, MA: MIT Press, 1994), 238-57; Leo Marx, “Technology: The Emergence of
a Hazardous Concept,” Social Research 64, no. 3 (fall 1997), 965-88; Eric Schatzberg, “Technik
Comes to America: Changing Meanings of Technology before 1930,” Technology and Culture
47,10. 3 (July 2006): 486-512; George Parkin Grant, Technology and Justice (Notre Dame, IN:
University of Notre Dame Press, 1986), 11-14.
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and George Collins (Stanford, CA: Stanford University Press, 1998), 116, 96; Bert de Vries and
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I don’t think can be done without trouble. The claim that technologies
should be subject to humans portrays our wills as immaterial and disem-
bedded, as if we were not already networked creatures, and as if matter
were blank nothingness—an insult to this pluralistic universe. As if our
intentions and actions were transparent to ourselves. As if our bodies
were not technical systems as strange and mysterious as any devices we
use. As if the history of life on this planet were not already the great show-
case for the inventive messiness of intelligence free to act in its sphere.
The agency of human beings is a question we should answer, not a fact we

should assume. A theory of human technicity should humble us by show- f
ing our radical groundedness, not encourage us to vaunt our distinctive |

powers; the question concerning technology should radically examine
what we humans are. *

The fear of “technological determinism” serves to uphold a barrier
between mind and matter, human and thing, animal and machine, art
and nature—precisely the continuities across which the most interest-
ing cultural histories of media are written. By isolating acute parts of
our world as technology that we should control, it effaces the existen-

tial fact that we live environmentally, dependently, in apparatuses not |

of our own making, starting with the womb itself. The fear that tech-
nology could impose itself externally on humans is a form of denial that
humans are already beings made by art, although I would be the last to
deny that some forms of technology need vigorous criticism. Things can
be alive and people can be machines—these inalienable truths are ob-
scured by the charge of technological determinism. We might add to
Bruno Latour’s saying “Things are people too” the corollary: “People are

things too.” Saint Augustine said it well: “We, however, who enjoy and /

use other things, are things ourselves.”

The recent proliferation of small, smart, digital devices which black-
box the technology but require much manual and mental interaction is
one condition for the rethinking of these terms. From bombs and dams
to laptops, genetically modified crops, and geo-engineering, the ground

98. For a broad discussion, see Die technologische Bedingung: Beitrige zur Beschrezbung der
technischen Welt, ed. Erich Horl (Berlin: Suhrkamp, 2011).
99. Augustine, De doctrina christiana, 1:22. “Nos itaquae qui fruimur et utimur aliis rebus, res

aliquae sumus.”
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of the philosophy of technology has shifted radically in recent decades.
The task is to rethink technology as constitutive of the human being with-
out thereby providing Silicon Valley with one more marketing argument,
(In Bogost’s version of object-oriented ontology, for instance, thing could
often be replaced with Apple product.) After decades in which humane
voices opposed —and with good reason —the technophilia of the techni-
cians and engineers, changes in our meteorological and technical climate
invite a reorientation toward a philosophy of media that appreciates the
embedment of techniques without forfeiting critical judgment.

Certainly, digital devices are a chief backdrop for the new intellec-
tual interest in handicraft at the heart of all technical work in thinkers
such as Latour. Similar is the recent concept in German media theory
of Kulturtechniken, a term that is hard to translate because each half of
the term has double partners in English (culture or civilization, technique
or technology) —terms the dolphins help us sort out. A recent definition
states that Kulturtechniken may include “inconspicuous techniques of
knowledge such as filing cabinets, writing implements, and typewriters,
discourse operators such as quotation marks, pedagogical media such as
the slate, singular media that defy classification such as the phonograph,
or disciplinary practices such as literacy training.”°® Such cultural tech-
niques, however inconspicuous, can turn the world. In the discovery of
the anthropomorphic business at the heart of technics, the repressed has
returned in German media studies since Kittler.!*!

For me, techniques is the right translation of Techniken if we are think-
ing about practices of know-how, handicraft, and corporeal knowledge
that interact with bodies or instruments. In cars, detailing and diagnos-
tics are techniques, but camshafts and crankcases are technologies. Tech-
niques can be purely cognitive or bodily if you are a dolphin, though
it is hard to find such purity in the object-ridden human being. Naked-
eye stargazing, breathing, and swimming might at first seem like rela-
tively object-free techniques, but they depend both on Umuwelten (the
sky, oxygen, water) and training. Many of Mauss’s body techniques,
such as marching, jumping, climbing, squatting, and sleeping, stemmed

100. Lorenz Engell and Bernhard Siegert, “Editorial,” Zeitschrift fiir Medien- und Kultur-
Jorschung 2 (2010): 5-9.
101. See the special issue on cultural techniques of Theory, Culture and Society, 30, no. 6 (2013).
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from military drill and were the result of some kind of software.'*? Leroi-
Gourhan, Mauss’s student, put it well: “Techniques involve both gestures
and tools.”** Techniques have both biological and artifactual histories;
they consist both of suites of actions and of materials, even if those ma-
terials are the body of the user. For Leroi-Gourhan, techniques orches-
trate the intersection of tool and a “chain of operations” (chaine opéra-
toire).

Everything durable is material, but not everything material is durable.
Techniques are material but are not necessarily durable, while technolo-
gies always are. Speech is a technique, but writingisa technology Speech

E

is a muscular exercise that modilies pressure gradlents moving mat-
ter around, both in the vocal and hearing organs of the speakers—their
bodies—and in the conducting medium of air or water. It does not need
ink, a planar surface, or anything whose trace outlasts its utterance. The
line between technique and technology is externalization into durable
form, and thus the ability to profit from distance and absence. (Alfred
Korzybski defined “time-binding” as the essential human marker.) We
make signs that speak in our absence, and we are immersed in the leav-
ings of those who’ve gone before. (Autonomous technology is not unique
to the industrial era; it is part of the history of human technics in gen-
eral.) These traces include our bodies, whose structure and DNA testify
to a long history of the departed and absent.

Nonsimultaneity

The great foe of durability, of course, is time, and time presents one last
axis of difference for our thought experiment. What would it be like to
live in a world without standard time? In a world in which there could be
no agreed-upon chronology marking the serial order of historical events?
What if effects preceded causes and answers preceded questions? What

102. Marcel Mauss, “Techniques of the Body,” trans. Ben Brewster, Economy and Society 2,
no. 1 (1973): 70-88, and Erhard Schiittpelz, “Korpertechniken,” Zeitschrift fiir Medien- und
Kulturforschung 2 (2010): 101-20.

103. Gesture and Speech, trans. Anna Bostock Berger (1964-65; Cambridge, MA: MIT, 1993),
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would cetacean communication techniques look like, especially over
space and time?

Dolphins are irresistible metaphors for the sea as what Tim Berners-
Lee, inventor of the World Wide Web, called “a single global informa-
tion space.”1°* Perhaps they’ve spent millions of years building an Inter-
net of open communication, a metaphor that regularly appears in the
cetology literature.’*s Their great auditory range could open up possi-
bilities of signal processing we barely fathom. From information theory
we know that frequency is a measure of channel capacity. One reason,
for instance, why FM radio is better than AM for transmitting music,
which requires a more complex signal than speech, is that FM deals in
megahertz instead of kilohertz, the lowest FM frequency operating at
about fifty times more cycles per second than the highest AM frequency.
Due to their high frequencies of phonation and audition, odontocetes
could perhaps, like computers, encode and decode immense amounts
of data in subsecond slices of time. Well-developed neural auditory pro-
cessing centers may allow them to send and receive highly complex data
through the waters. Perhaps they can even trade auditory “images.” For
us to understand a dolphin’s unaltered “speech” might be like trying to
understand the squeaks and grunts that dial-up modems or fax machines
make. We could hear the noises but have no idea what texts, numbers,
pictures, or music they stood for; our “baud rate” is too slow (human
hearing ranges, at best, from twenty to twenty thousand cycles per sec-
ond, or hertz; dolphin from about four hundred to two hundred thou-
sand hertz).19¢

What kind of auditory storage and transmission could the ocean af-
ford for smart animals that had millions of years to experiment with it?
As we know from early radio history, jamming (interference) is a prob-

104. Jan Miiggenburg and Sebastian Vehlken, “Rechnende Tiere. Zootechnologien aus dem
Ozean,” Zeitschrift fiir Medienwissenschaft 4, no. 1 (2011): 58-70, and John Shiga, “Of Other
Networks: Closed-World and Green-World Networks in the Work of John C. Lilly,” Amodern
(2013), http://amodern.net/article/of-other-networks/.

105. E.g. Tyack, “Functional Aspects of Cetacean Communication,” 272.

106. Recently marine biologists have gone into the water with computer-assisted vocal pitch
shifters in hopes of generating higher-frequency sounds of greater interest to dolphins. See
MacGregor Campbell, “Learning to Speak Dolphin,” New Scientist 210, no. 2811 (7 May 2011):
23-24.
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lem when many senders use the same channel at the same time. (Two
years before the Titanic sank in 1912, the US Navy Department referred
poetically to the “etheric bedlam” of the unregulated airwaves.) Living
in a single medium, cetaceans would be under significant evolutionary
pressure to filter messages out of the constant din. Group glossolalia may
have its uses and pleasures, but the question of how to get a message
across the static and how to pick a signal out of its midst were key ques-
tions in radio’s history, and perhaps similar concerns have pushed the
hearing of cetaceans, with its higher baud rates, toward auditory multi-
tasking. Humans learned to build ships, track stars, and write programs;
and perhaps dolphins, having nothing better to do with their large brains,
learned to pluck single voices out of the pitchy tangle of high-frequency
noise. If they built an oceanwide web, it would have no archive but their
collective brains and no search engines but their sonar.*’ ‘

Though sound travels much faster in water than in air, it is still much
slower than light. Most human communication is marked by impercep-
tible nonsimultaneity. Even though there is a microscopically small lag
time between the speech of one person and its hearing by another (and
an even longer lag in its cognitive processing), we rarely perceive the gap
or note its effects on the structure of interaction. Speech and hearing are
not simultaneous, but our senses are too dull to notice. Even at electrical
speeds, a small lag passes for contemporaneity in worldwide telecommu-
nications on our smallish globe. At cosmic distances, when these gaps be-
come apparent, all kinds of havoc occurs. Einstein made great theoretical
profit thinking about the lags between remote clocks and the difficulties
of coordinating standard time at great distances, and concluded that a
single “now” would be impossible on the scale of the universe (see chap-
ter 7). To achieve distant simultaneity, two clocks would have to compen-
sate for the time that the signal burned to arrive at the second clock. The
circumference of the “now” is defined by signal speed.

Einstein discovered relativity while pondering the finite speed of
light, and our briny friends may have noted something similar with the
finite speed of sound: they have no universal acoustic standpoint that
could set all clocks simultaneously to the same time. Einstein spoke of
the relativity of the observer, and perhaps some ocean collective has dis-

107. On the ocean as a (contrary) communication system, see Stanistaw Lem, Solaris.
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covered the relativity of the listener. To acoustically intelligent marine
mammals, the difficulties of distant simultaneity would be apparent on
much smaller scales of distance than to us. How might they manage the
problem of multiple temporal origins? Cetaceans do seem to have dif-
ferentiated strategies of distant and proximate communication. Offshore
bottlenose dolphins engage in rapid-fire sound production when swim-
ming in groups. Their whistling can be marked by over 50 percent over-
lap in phonation among two to six animals simultaneously. This chorus-
ing, as it is known, is less frequent among shoreline dolphins, perhaps
because the pressures of living offshore, in a greater range of territory, re-
quire more tightly knit communication.!*® Mother-calf pair vocalizations
among baleen whales tend to be rare and low in volume, perhaps to avoid
attracting the attention of predators and males, so some phonations are
clearly designed for proximity. Other baleens, such as humpbacks, are
legendary for their ocean-spanning “songs.” There is much speculation:
are these phonations symphonies, lonely mating calls, or simple joyous
noise? Why are males the exclusive singers? (Almost all birdsong is pro-
duced by males as well.) We do know that there are fads and fashions in
humpback songs that spread virally across the Pacific Ocean, so whale
song is at least intensely social.

Would distant ocean intelligences have the same troubles engaging
in dialogue as mutually distant extraterrestrials? Just as observers at dif-
ferent cosmic lookouts see different constellations, so listeners in differ-
ent spots of the ocean hear distinct sonic constellations, receiving distant
messages in an order determined not only by the time of sending, but
by the receiver’s position relative to the senders. Closer analysis shows
that utterances underwater would arrive in slightly different serial order
to listeners in different locations (see appendix). The turn-taking se-
quence, which we use as an interpretive resource in conversation, could
be slightly off in distant ocean discourse. Never, however, in underwater
diffusion would the temporal sequence be reversed, except in the very
unlikely case of sound waves from the same source circumnavigating the
globe in opposite directions. Even underwater, the flow of time does not
run backwards. (It takes terrestrial recording media to do real time axis
manipulation.)

108. V. M. Janik et al., “Chorussing in Delphinids,” JASA 130, no. 4 pt. 2 (October 2011): 2322.
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As distant cetacean correspondents would not share the same exact
sequence of messages, they cannot presuppose ordinal logic. For distant
underwater communications with many senders, no single “now” can
serve as the fulcrum of turn-taking. What would communication be like
without strict time order? What happens when distant voices take min-
utes or even hours to arrive? How would humpbacks avoid losing the
thread? Could a savvy speaker use the differences of arrival times to re-
construct the serial order of messages as delivered in real time? (Some
cetaceans, like bats, engage in Doppler compensation, adjusting for their
own motion, perhaps as astronomers use red shifts to estimate the age
and distance of stars.)*® What would “conversational implicature”—Paul
Grice’s term for the supposition that utterances are somehow relevant
to what they follow—mean in a medium where distances made precise
coupling between speech turns impossible? In an environment with an
extended “now,” humpbacks and other long-distance senders might de-
velop modes of talk and song that downplayed the relevance of the hic et
nunc. Since phonations would arrive at different ears at different times,
perhaps humpbacks identify the voices and retroactively reconstruct
who must have been responding to whom in the same way that one can
read an Internet discussion and piece together the various threads of the
conversation. Or perhaps they don’t care, and play their vocals for cloudy
musics. Perhaps cetaceans live in what medieval mystics called the time
of the now—a plural now in which many different times cross."®

A world in which one utterance does not follow another sounds odd
at first. and beyond the norms of conversation. But the time of the elon-
gated now is found everywhere in natural and human worlds. The noc-
turnal stars are a field of nonsimultaneity, appearing together to our eyes
though they mingle huge differences in temporal origin. Some may have
even ceased to exist, but their light, launched eons ago, still touches our
retinas. If it did not cost light time to travel the ever-expanding cosmos
and the universe had existed forever, the night sky would be white with
light, a star shining at every possible point (assuming a more or less even
distribution). Known as Olbers’s paradox, the blackness of the night sky

109. Tyack, “Functional Aspects of Cetacean Communication,” 306.
110. See discussion of “Jetztzeit” in Walter Benjamin, “Uber den Begriff der Geschichte,” Er-
zéhlen, ed. Alexander Honold (1940; Frankfurt: Suhrkamp, 2007), 129-40.
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is a tribute to the finite velocity of light and the finite age of the universe,
a message that is also a comment on its medium.

- 'There are many other examples of storehouses of the fullness of times.
The lithosphere, our DNA, and our language preserve bits of the past
scrambled that allow random access. Our DNA in particular is a record
of our species’s epidemiological history, our prehistoric battles against
viruses, many of which have been taken on board our host genome in
exchange for immunity.* Libraries, museums, memories, and history
itself are all collections of multiple nows, and accessing them is a funda-
mental problem in database organization. (How to access DNA, or epi-
genesis, is a similar problem.) Human hearing makes inferences from
small timing differentials, and perhaps cetaceans do something similar
on a larger scale for underwater sounds. Maybe the whole ocean is their
auditory apparatus and archive; by joining their water-based inner ear
with the outer ear of the ocean, perhaps they have a medium for being in
time that resembles our recording media but contrasts with the appar-
ent instantaneity of our oral communication. What is perhaps natural for
them — nonlinear data access—is a matter of cultural techniques for us,
and is only made possible by recording media (see chapter 6).

Of Vampire Squids and House Cats

Consider the squid: by far a more grotesque marine fantasy than dol-
phins, at least if we go by Vilém Flusser, the polyglot, polymath media
philosopher who made Vampyroteuthis infernalis, the vampire squid from
hell, famous. His foray in alien phenomenology, written with biologist
Louis Bec and recently translated into English, is an extraordinary short
text whose genre is somewhere between fable, black comedy, horror,
spoof, parable, science fiction, and animal porn. Flusser and Bec treat
the squid as an antipode to human Dasein. We look forward and defecate
backwards, and our gastrointestinal tract is below our head. Squids, in
contrast, have their sense organs, their tentacles, below their heads, and

111 Luis P. Villareal, “Can Viruses Make Us Human?” Proceedings of the American Philosophical
Society 148, no. 3 (2004): 296-323.
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their guts above. Lacking an endoskeleton, squids enjoy a polymorphous
perversity so total as to be self-destructive: their month-long orgasmic
clenches can end up with the squids eating themselves and each other.
Squids use death to rise above their default setting of eros; we humans
rranscend our default setting of death by eros. Flusser and Bec lavish par-
ricular attention on the squid’s triple penis, alerting us that their fanta-
sia is a kind of masculinist counterpart to feminist dolphins. “If only we
could grasp the world with a penis,” they effuse, stating a core fantasy in
much of the philosophy of technology with refreshing frankness.">
Flusser and Bec were also fascinated by the inkfish’s ability to squirt
and shape clouds of ink—that is, its artistic equipment. Squids ejaculate
a mix of melanin and mucus through their head-mounted anus to dazzle
and distract predators, and perhaps also to impress conspecifics. Once
ejected, these inky fluids can be sculpted by their many limbs into phan-
tom doubles— “pseudomorphs”—which the predator is supposed to at-
tack instead. Flusser thought such submarine sculpture went beyond self-
defense: “The vampyroteuthis broadcasts information in sepia clouds.”
Here was an organism that could lie—one, like the human, gifted with
art. Its signature was forgery.™ And of course the squid’s ability to exude
vast clouds of ink provides a ready point of identification for any theorist.
More recently, the digital designer and virtual reality pioneer Jaron
Lanier has fallen for cephalopods, and especially for their skill at colorful
morphing. In the old link of sea and outer space, he says that squids pro-
vide us “a dress rehearsal for the far-off day when we might encounter in-
telligent aliens.” By morphing their bodies three-dimensionally, cephalo-
pods practice a “postsymbolic” mode of communication that works not
by emitting signals but by altering bodily form. With cephalopods, Sign
is Sein: there is no gap between appedrance and reality. Thanks to an
enormously malleable body and a skin loaded with chromatophores,
cephalopods, according to Lanier, are endowed with three-dimensional
displays that essentially sweat colors. He enthuses that squids use bodily
performance art in their existence, their colorful shape-shifting bodies

112. Flusser and Bec, Vampyroteuthis Infernalis, 20.
13. Flusser and Bec, Vampyroteuthis Infernalis, 50.
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is a tribute to the finite velocity of light and the finite age of the universe,
a message that is also a comment on its medium.
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scrambled that allow random access. Our DNA in particular is a record
of our species’s epidemiological history, our prehistoric battles against
viruses, many of which have been taken on board our host genome in
exchange for immunity."! Libraries, museums, memories, and history
itself are all collections of multiple nows, and accessing them is a funda-
mental problem in database organization. (How to access DNA, or epi-
genesis, is a similar problem.) Human hearing makes inferences from
small timing differentials, and perhaps cetaceans do something similar
on a larger scale for underwater sounds. Maybe the whole ocean is their
auditory apparatus and archive; by joining their water-based inner ear
with the outer ear of the ocean, perhaps they have a medium for being in
time that resembles our recording media but contrasts with the appar-
ent instantaneity of our oral communication. What is perhaps natural for
them—nonlinear data access—is a matter of cultural techniques for us,
and is only made possible by recording media (see chapter 6).

Of Vampire Squids and House Cats

Consider the squid: by far a more grotesque marine fantasy than dol-
phins, at least if we go by Vilém Flusser, the polyglot, polymath media
philosopher who made Vampyroteuthis infernalis, the vampire squid from
hell, famous. His foray in alien phenomenology, written with biologist
Louis Bec and recently translated into English, is an extraordinary short
text whose genre is somewhere between fable, black comedy, horror,
spoof, parable, science fiction, and animal porn. Flusser and Bec treat
the squid as an antipode to human Dasein. We look forward and defecate
backwards, and our gastrointestinal tract is below our head. Squids, in
contrast, have their sense organs, their tentacles, below their heads, and
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their guts above. Lacking an endoskeleton, squids enjoy a polymorphous
perversity so total as to be self-destructive: their month-long orgasmic
clenches can end up with the squids eating themselves and each other.
Squids use death to rise above their default setting of eros; we humans
transcend our default setting of death by eros. Flusser and Bec lavish par-
ticular attention on the squid’s triple penis, alerting us that their fanta-
sia is a kind of masculinist counterpart to feminist dolphins. “If only we
could grasp the world with a penis,” they effuse, stating a core fantasy in
much of the philosophy of technology with refreshing frankness.">
Flusser and Bec were also fascinated by the inkfish’s ability to squirt
and shape clouds of ink—that is, its artistic equipment. Squids ejaculate
a mix of melanin and mucus through their head-mounted anus to dazzle
and distract predators, and perhaps also to impress conspecifics. Once
ejected, these inky fluids can be sculpted by their many limbs into phan-
tom doubles— “pseudomorphs”—which the predator is supposed to at-
tack instead. Flusser thought such submarine sculpture went beyond self-
defense: “The vampyroteuthis broadcasts information in sepia clouds.”
Here was an organism that could lie— one, like the human, gifted with
art. Its signature was forgery."® And of course the squid’s ability to exude
vast clouds of ink provides a ready point of identification for any theorist.
More recently, the digital designer and virtual reality pioneer Jaron
Lanier has fallen for cephalopods, and especially for their skill at colorful
morphing. In the old link of sea and outer space, he says that squids pro-
vide us “a dress rehearsal for the far-off day when we might encounter in-
telligent aliens.” By morphing their bodies three-dimensionally, cephalo-
pods practice a “postsymbolic” mode of communication that works not
by emitting signals but by altering bodily form. With cephalopods, Sign
is Sein: there is no gap between appedrance and reality. Thanks to an
enormously malleable body and a skin loaded with chromatophores,
cephalopods, according to Lanier, are endowed with three-dimensional
displays that essentially sweat colors. He enthuses that squids use bodily
performance art in their existence, their colorful shape-shifting bodies
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N
and shadow painting revealing a technicity built into every cell. (Lanier’s
musical band is called Chromatophoria.)!*

This excursus on squids raises the ethics of animal otherness. What is
at stake in reaching for the most exotic species possible? Why don’t phi-
losophers of the animal exalt house cats, for instance? Jody Berland asks
this question, noting the tendency among some male philosophers to
prize maximal exoticism in their animals, a critique certainly relevant for
the squid theorists. As Lanier says, in praise: “Cephalopods are perhaps
the most ‘other’ that we know.” No one ever says this kind of thing about
cats. Cats, Berland argues, are all too familiar. As feminine companion
species, pussycats call forth (male) worries about suppressed wildness
and female sexuality, and arouse general jitters about domestication. Cats
are the most maligned and tortured of animals (outside the slaughter-
house) and are also the animal with the most profuse online existence
(outside pornography). Berland criticizes thinkers such as Gilles Deleuze
and Félix Guattari for thinking that house cats are enslaved, abject beings
in need of liberation, as if living at home were a kind of bondage. Cats
evoke the uncanny, unheimlich quality of the domestic world, the place
where the most difficult and deepest of all labors are performed."s Per-
haps the most uncanny thing of all, says Freud, is the womb —the home
we came from but do not recognize. Freud, like Berland, links the un-
canny to male anxieties about the female body, and castration anxiety
is of course another source of das Unheimliche, a hard-to-translate term
which the English unnerving captures quite nicely.

Squids or cats? The consideration of animals as objects for the phi-
losophy of technology has somehow landed us in gender politics at the
most basic level possible. Heidegger said that to ask about techné is to ask
about physis; he knew, but unlike Kittler did not point out, that physis
can mean genitals in ancient Greek (as indeed Natur can in German)."s
In revealing nature, technology also necessarily reveals sexual differ-

114. Jaron Lanier, “Why Not Morph: What Cephalopods Can Teach Us about Language,” Dis-
covery 27, no. 4 (2006): 26-27. In a response to an e-mail query on 14 February 2013, Lanier
reported that he hadn’t heard of Flusser before.
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ence. Technology can never be thought apart from gender, and remains
a highly masculine category. How did this bias, as Innis would call it,
come about?

As elsewhere in this book, a few paragraphs will have to serve where
a treatise is needed, but let me venture two thoughts. First, agriculturally
supported civilization, in contrast to hunter-gatherer societies (which
of course are just as subject to egalitarian fantasies as are dolphins), is,
for widely debated reasons, male-dominated."” Only a relative few have
operated the technologies I study here—ships, calendars, writing, com-
puters, or philosophy itself —and they have been men, with a few notable
exceptions. “Yali’s question,” asked by Jared Diamond’s Papuan friend —
Why did white people get all the “cargo?”—could easily be asked by
other groups.”® For example: Why did men end up with all the cargo?
Or, more pointedly: Why did only a few men end up with all the cargo?
Most humans, male and female, have labored with their bodies to sustain
the circle of life without any access to the media of durability. Perhaps
dolphins have been so interesting to feminist theorists because dolphin
arts resemble traditional women’s arts, such as birthing, child care, cul-
tivating, cooking, and community making."* In emphasizing the critical
role played by sailing, navigation, burning, timekeeping, and document-
ing, my aim is not to endorse the historical dominance of paterial over
material media. Not everyone reads the sky, makes records, or sets the
clock, but those who do arrange the infrastructural settings for the rest of
us. Understanding leverage helps us learn how to democratize it. Artifi-
ciality is our lot, yes, but that does not mean there is not a lot of fight left
about how to design it. Any reader of Innis understands that to look for
infrastructural elements is not to succumb to a delusion that all is well in
history, but to ready oneself for battle.

Second, technology in patriarchal societies (i.e., civilization) has been
conceived in a masculinist fashion, as tools of governing and organiz-
ing matter rather than as techniques of producing and caring for people
and their bodies. McLuhan provided a perfect version of the patriar-

117. For a nice short overview of explanations, see Johan Goudsblom, “Het raadsel van de
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chal status quo in arguing, in essence, that men give birth to technolo-
gies and women give birth to men. “Man” was “the sex organs of the
machine world” and “woman” was “a technological extension of man’s
being.” McLuhan also added, without critical qualification, that “man’s
oldest beast of burden was woman.” 2 The problems here are obvious
but McLuhan at least saw— or rather showed —why technology has al-
most always been defined as being hostile to women. Women have long
been figured as technologies, as ablative beings by means of which men
beget children with their tools. Eve was a help given to Adam, and, in one
of Genesis’s two accounts, was taken from his rib. (In the other account,
male and female were equiprimordial.) In the Western tradition, not
without wrinkles and gaps of course, men’s dominion over nature im-
plied dominion over women as part of a set of inanimate and animate
tools enabling mastery. The gender coding of the concept “technology”
continues to this day.

Although gender is a blind spot for many scholars of technology, that
is not the best way to describe its role for thinkers such as McLuhan
and Kittler. It was not that they neglected gender; there was no topic
of greater interest to the authors of The Mechanical Bride or Musik und
Mathematik than gender (and sex). For both McLuhan and Kittler, the
erotic was ultimately the most sensitive of all domains for registering tec-
tonic shifts in media, and it forms an absolutely crucial category in their
thought. McLuhan was a gender conservative, and it shows.? Kittler was
something else, though also primarily heterosexual in imagination, andit
is hard to sort out whether his late fascination for Aphrodite, the sirens,
and the idea that Being itself is feminine was female-friendly or a form of
phallophilic ravishment.® (Of course, not all friendliness is always wel-
come.) Gender was not a blind spot for McLuhan and Kittler; no, “spot”
is too small a term. Rather, the question of gender was what Gestalt psy-

120. Understanding Media, 46, 25, 93.
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chologists call a “ganzfeld effect,” a sensory white-out so omnipresent
that it was hard to perceive.

This book takes McLuhan’s and Kittler’s implicit lesson that a philoso-
phy of technology must also be a philosophy of gender. For my part I
would never claim to be free of blind spots, especially on this most diffi-
cult and important topic, and I simply hope that critical self-awareness
provides some immunity to the toxins lacing the intellectual tradition I
work in. An account of technology that pairs it with techniques and one
of media that takes nature seriously should, I hope, be more friendly to
humans of every kind. ‘

Shipshape and Seacraft /
/,./

In contrast to dolphin‘s,/humansrcén live and flourish at sea only by ship,
and the same is true a fortiori for the sky. The ship is thus an enduring
metaphor of the ways in which we we stake our survival on artificial
habitats amid hostile’elements —that. is, of our radical dependence on
technics. Here techné is best translated as craft, especially in the sense of
seacraft, aircraft, and spacecraft, all total environments that enable our
passage through climes unnatural for us. The ship metaphor will arise
whenever we think about the ontology of our environments. Humans,
Hans Blumenberg argues, live pragmatically on dry land but existentially
at sea. Our language is saturated with seafaring: helms and anchors, har-
bors and reefs, lighthouses and storms, embarking and arriving, currents
and doldrums, compass and navigation, winds and sails, mutiny and ship-
wreck provide a rich palette for describing our deepest concerns. Even
for people who've never been at sea for an extended period, the ship re-
mains a master metaphor —a Grundmetapher, as Blumenberg calls it.>*
This apparently mixed metaphor for the ship— Grund means ground,
among other things—is actually very apt, as the ship is 2 mobile terra
firma for bipedal creatures whose physical form attests to their evolu-
tionary history on land. The ship is literally a metaphor, if you can say
that—a vessel or vehicle that transports passengers and cargo from one
place to another, which of course is the original meaning of metaphor.

124. Blumenberg, Shipwreck with Spectator, 7-9.
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The ship reminds us of the ancient association of communication and
transportation and the many ways in which conveyances bear our deep-
est meanings.

The ship is not only a metaphor; it is an arch-medium that reveals
the ontological indiscernibility of medium and world. »* On a ship, exis-
tence and technology are one. Your being depends radically on the craft.
If the journey goes well you disembark onto terra firma and leave the
‘craft behind, but if it starts to malfunction during the journey, catastro-
phe looms: the ship’s fate is your fate too. The vessel stands in for being.
Craft builds a surrogate for ontology, an artificial ground. The ship and
the sea are as closely connected as Heidegger’s “world” and “earth.” “Welt
und Erde sind wesenhaft von einander verschieden.” he says, “und doch
niemals getrennt.” World and earth are essentially distinct from each
other and yet never divided.> For mortals the world and the earth are
one, but not for gods. For sailors the ship and the sea are one, but not for
cetaceans. What the sea is to a cetacean, the ship is to the sailor: the sine
qua non of existence.

The ship is the archetype of artifice become nature, craft become en-
vironment. Wherever thinking gets most existential, ships irresistibly ap-
pear. The classic statement is from the choral ode on human beings in
Sophocles’ Antigone:

There are many strange and wonderful things,
but nothing more strangely wonderful than man.
He moves across the white-capped ocean seas
blasted by winter storms, carving his way

under the surging waves engulfing him.

(lines 334-37; Ian Johnston, trans.)

125. Bernhard Siegert, “‘Ort ohne Ort’: Das Schiff. Kultur-und mediengeschichtliche Uberle-
gungen zum Nomos des Meeres,” lecture, Internationales Forschungszentrum Kulturwissen-
schaften, Vienna, 15 November 2004, 4-5. Siegert’s forthcoming book will be the standard

work on the ship in media studies.

126. Martin Heidegger, Der Ursprung des Kunstwerkes (Stuttgart: Reclam, 1960), 45-46,
echoing Schelling’s line that Nature is “ein von [Gott] zwar unabtrennliches, aber doch ver-
schiedenes Wesen,” Uber das Wesen der menschlichen Freiheit (1809; Frankfurt: Suhrkamp,

1975), 53.
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Homer’s Odyssey established the literary genre of survival at sea amid
myriad perils, and the Bible is full of boat narratives as lessons in renewal
and salvation: Noah saving the creatures of the earth in his ark, Jonah
learning that even on the high seas you can’t hide from God, Jesus making
fishermen his inner circle and the catching of fish one of his central meta-
phors, and the picaresque tales of Paul’s journeys and shipwrecks in the
Book of Acts. Ephesians 4:14 exhorts the early Christians to no longer be
tossed by waves and driven around by every wind of doctrine. »” Horace
prov1ded ever-relevant advice in Ode 1.14: “Beware lest you become
the plaything of the winds.”’?® Pascal described humans as sailing on a
rudderless ship.** The mental states of seafaring descnbe those on land:
nausea, which Jean-Paul Sartre made an ex1stent1al mood par excellence
(vais [naus] is Greek for ship), and nosmlgza, Wthh was originally a con-
dition of sailors, pining for home like Odysseus, even though the disease
was not named until the late eighteenth century. (Nostalgia unites vdotos
[nostos], homecoming, and é2yos [algos], pain, on the basis of the Ger-
man Heimweh.) The phenomenological term horizon, as an existential
limit point, hints at a maritime origin. The doldrums has come to describe
affective desolation, not only windlessness. Boredom is the ever-present
companion of the sailor, whose time, like that of a pilot or anesthesiolo-
gist, consists of long spells of boredom interrupted by moments of terror.
And Melville’s Captain Ahab is only one in a long line of mariners chased
by madness; life at sea, in its sheer alienation from familiar haunts, seems
to tempt sanity.*® (In this, it is like life on land.)

Here again we see species specificity. The medium combines phe-
nomenologically with the natural element for the relevant species. For
humans the ship is existentially the same as the sea, but not for other

127. King James’s translators, trying to give emphasis to Paul's adokimos (“unapproved”), ren-
dered it as castaway in 1 Cor. 9:27. In 1611 shipwreck provided a moral vocabulary.

128. “.. . tu, nisi ventis / debes ludibrium, cave” (lines 15-16). See also Ernst Robert Curtius,
Europiische Literatur und lateinisches Mittelalter (Bern: Francke, 1948), 136-38.

129. “Nous voguons sur un milieu vaste, toujours incertains et flottants, poussés d’'un bout vers
Pautre.” Pensées, 72.

130. This quick survey of Western thought suggests an amendment to Blumenberg: Perhaps
it is not humans but Europeans who live existentially at sea, whose culture emerged on the
shores of the Mediterranean and to a lesser extent the North and Baltic Seas. The Chinese, who
have a civilization of rivers, do not live by ship metaphors to the same degree.
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kinds of beings. Disaster reveals the existential plight of infrastructure.
In an emergency, ship, passengers, and cargo are all one. Naught but an
inch of techné—wood, steel, or glass—separates the passenger on the
ocean liner or airliner from the deep sea or from a seven-mile drop into
the Labrador ice fields. This is not to say that the craft is your existence,
but that in times of danger your existence is eclipsed by the vessel. The
very notion of cargo implies that you can separate the vessel from what
it carries, but in crisis this contrast cannot be sustained. In an extreme
situation everything on a ship is cargo, including the ship itself. Emer-
gency converts necessity into superfluity. The imperative of survival
overvalues the vehicle: my kingdom for a horse. In dire straits, content is
the first thing to go. This is one reason why at the dawn of the Anthropo-
cene we need an elemental philosophy of media.

An infrastructural focus turns our attention toward the ways in which
media steer and stay afloat, instead of toward the cargo they bear. The
ship exists for the sake of the cargo, but the ship is ontologically prior to
the cargo. As the cargo is tossed first, the medium has a higher standing
than the message. In a forerunner text to Understanding Media, McLuhan
wrote: “Depending on the type of the vehicle-medium the nature of the
road-medium alters greatly.”® As often is the case with McLuhan, you
feel at first that things are upside down: shouldn’t the road alter the ve-
hicle? But understood phenomenologically, the vehicle alters the road.
It is not the same road to a truck as it is to a car, a bicycle, a hiker, or
a driver stranded in a broken-down car. The vehicle-medium alters the
road-medium: the ship alters the sea, or rather makes the sea navigable
at all. One medium reveals another, and without the ship there would be
no sea. “All media are active metaphors in their power to translate experi-
ence into new forms.”?2

As the first completely artificial environment for human dwelling, the
ship is an allegory for civilization. For Buckminster Fuller, the sea was
where human invention—and piracy—most decisively emerged, since

131. McLuhan, 1960 NAEB report, quoted by Jana Mangold, “Traffic of Metaphor: Transport
and Media in the Beginning of Media Theory,” in Traffic: Media as Infrastructures and Cultural
Practices, eds. Marion Niser-Lather and Christoph Neubert (Amsterdam: Rodopi, forthcom-
ing).

132. Marshall McLuhan, Understanding Media (New York: New American Library, 1964), 64.
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the sea forced people to live by their wits and carried them around the
globe; thus people became generalists.* The ship not only makes the sea
available; it makes features about social order visible. On a ship, physis
and techné are one. A ship stands in for nature, replicating what the ter-
restrial environment provides—footing, water, food, shelter, sleep, waste
disposal —for an extended period on the open seas. As John Law notes,
early modern long-distance sea vessels incorporated elements of the en-
vironment into their design and architecture.** (Boats, in contrast, are
not designed for long trips but hug the shore; they are not outfitted as
miniature worlds. Compare the phrase “the boat of state” with “the ship
of state” and the contrast will be obvious.) Nothing can be left implicit
in ship design: all functions have to be converted to explicit systems of
steering, navigation, and social order. On board, infrastructure comes
out of hiding. The mix of a natural element (the sea), a craft (the ship),
and skills (navigating, steering, prognosticating, disciplining) make this
ensemble a cultural technique of the first rank. Each ship creates its own
world afresh, a firmament to withstand the chaos of the waters.

The ship is a veritable seedbed for innumerable arts such as naviga-
tion, steering, leverage, reading the sky and stars, mapping, timekeep-
ing, documentation, carpentry, waterproofing, provisioning and preser-
vation, containerization, division of labor, twenty-four hour surveillance,
defense, fire control, ballast, alarm calls, and political hierarchy. Even
nutrition: the British “limeys” famously discovered that citrus fruits pre-
vent scurvy. Shipping launched the notion of risk and the practice of in-
surance. Life at sea is a logistical art. Stars must be read, storms pre-
dicted, fickle winds caught and controlled. “The seaman encounters
and must deal with more facets of nature than do people in any other
occupation.”s The winds that fill the sails and the sea that keeps the ship
afloat also threaten to destroy it. “The storm is my best galley hand / And

133. Buckminster Fuller, Operating Manual for Spaceship Earth (1968), http://www
.therealityfiles.com/wp-content/uploads/edd/2012/12/3-fuller_operating-manual.pdf.

134. John Law, “On the Methods of Long-Distance Control: Vessels, Navigation, and the Por-
tuguese Route to India,” in Power, Action, and Belief: A New Sociology of Knowledge? ed. John
Law (Henley, UK: Routledge, 1986), 234-63.

135. Austin M. Knight, rev. Captain John V. Noel, Jr., Seamanship, 15th edition. (New York: Van
Nostrand, 1971), 493.
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drives me where I go.”3¢ Navigation required calendars and, later, clocks,
which blossomed in accuracy during the great age of European seafaring.
Nautical almanacs and ephemerides (charts predicting tides, the location
of the moon, and stellar positions) were important tools. Seafaring re-
quires lifelines, knots, tackle, pulleys, commands. Water control is essen-
tial; it included rain gear and other weather preparations, and gateways
for fluid control such as pumps and valves have a nautical history though
they are also widely used in irrigation. The sounding of depths is a mari-
time technique full of metaphysical suggestion. The ship, in short, is a
chip: both ships and computer hardware require a compact and recursive
architecture. Like DNA or any other robust system, a ship must be redun-
dant enough to handle many different environments.

The edge space between ship and shore has been remarkably fer-
tile for inventions of various kinds such as piracy, border control, cus-
toms houses, and the long mix of taxation and smuggling. Like life, tech-
nology seems to benefit from evolutionary leaps between sea and land.
The world-spanning sea voyages of Portugal and Spain in the fifteenth
and sixteenth centuries went together with the invention of paper ma-
chines for inventories and populations—the trial, manifest, lading and
management of cargo, identity papers, and related forms of visual, nu-
merical, and verbal data management.””” Other communications media
have benefited from the nautical context. Long before wireless telegra-
phy, the ship-to-shore borderland was a hot zone for semio-technical
invention including buoys, flags, fires, beacons, foghorns,kbells, sight-
lines, and signals of all kinds. *® The coast is much more dangerous than
the open sea: in any infrastructure, the last mile is always the most diffi-
cult (and expensive) to traverse. Though a lighthouse can transmit news
about weather and events, its most important communication is not sub-
ject to updates: “I am here.”*® (This makes it a classic logistical medium.)

136. Ralph Waldo Emerson, “Northman,” in Selected Writings of Emerson (New York: Modern
Library, 1981), 905.

137. Bernhard Siegert, Passagiere und Papiere: Schreibakte auf der Schwelle zwischen Spanien
und Amerika (Munich: Wilhelm Fink, 2006).

138. John Naish, Seamarks: Their History and Development (London: Stanford Maritime, 1985).
139. Bjorn Agir Nordfjord, “The Yellow Eye: The Lighthouse and the Paradox of Modernity,”
seminar paper, fall 2002, University of Iowa.
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Alexander Graham Bell proposed “ahoy” for answering the telephone, as
if it were a kind of ship-to-ship hailing. (Edison’s counter-suggestion of
“hello” won out in English-speaking countries.) Wireless telegraphy was
at first a maritime medium, making the sea a founding context for mod-
ern radio. Cybernetics, the metascience of communication and control
in organisms and machines, takes its name from the art of steering a ship.

Sea metaphors, of course, are pervasive in cyberspace.’*® The sea is
the preferred imaginary habitat for new media, from radio amateurs
“fishing the waves” a century ago to people “surfing” the Internet and its
“floods” of information today. Some media are “immersive.” We “log on”
asif taking up a watch. Sony first marketed the Walkman in Britain as the
“stowaway.” The term “Internet” names the chief tool of fishing. Com-
puters connect in “docks” and “ports.” Google, once known as a “web
portal,” at first called its plan to scan books and put them online “Project
Ocean.” As Tim Koogle, the first CEO of Yahoo, said: “The Net is all about
connection, but you can’t connect people without good navigation.”**!
The Google “campus” in Mountain View, California, is adorned with
large white statues of maritime explorers, including one of actor Lloyd
Bridges, the star of the old television show Sea Hunt. Here Google por-
trays the digital realm as the sea as much as the cloud—and itself as the
captain of the ship (in an aesthetic that has uneasy fascist or socialist-
realist resonances). Indeed, Google has actively been investing in sea ves-
sels and all kinds of vehicles, especially self-driving cars.!*?

The sea has also inspired a fertile clutch of techniques of social orga-
nization. Seacraft models statecraft. Plato, who invented the metaphor
of the ship of state and hated the disorder of the sea, used the expertise
of a ship’s captain against its rowdy sailors to parallel the wisdom of phi-
losophers over the people, though he was never happy to cede control
over the ship to a technical expert. In the captain’s work at homeostatic

140. Horisch, Ende der Vorstellung, 148 ff.

141. John Battelle, The Search: How Google and Its Rivals Rewrote the Rules of Business and
Transformed our Culture (New York: Portfolio, 2005), 62; cf. Bruno Latour, “Networks, Soci-
eties, Spheres,” International Journal of Communication 5 (2011): 796-810, at 80s.
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control, he had to pay attention to “the year, seasons, heaven, stars, and
winds.”3 (A good rvBepvipms [kybernétés] has the duty of cosmic orien-
tation.) International law was first worked out by Hugo Grotius in 1609
with respect to the sea. During the Christian Middle Ages, the cathedral
was symbolically outfitted as a ship, with its main hall being the nave
(from the Latin navis, ship); the church was the vessel of salvation. Ve-
hicles of public transport, from the medieval ship of fools to Tolstoy’s
“Kreutzer Sonata,” from John Ford’s Stagecoach (1939) to elevator scenes
in situation comedies, are, as quick microcosms of social order, irresist-
ible narrative devices. And what Melville said of oral genres of commu-
nication is true of much else: “And as the sea surpasses the land in this
matter, so the whale fishery surpasses every other sort of maritime life,
in the wonderfulness and fearsomeness of the rumors which sometimes
circulate there.”*

The ship reminds us what it is to move vehicularly and shows our de-
pendence on craft and the technical fertility of harsh inhuman habitats.
In this it is the archetype both of our essential technicity and of all infra-
structures since. The sea surpasses the land in this matter.

I conclude this section with a brief etymological trawl. It is sugges-
tive that ship seems linked to terms relating to creation, constitution,
and condition, such as the Dutch schepping (creation) or German Schop-
fung (creation), whose English cognate is the word shaping. The ubiqui-
tous Germanic suffix -ship (English), -schap (Dutch), -schaft (German),
or -skab (Danish) means the art or fact of quality. Friendship (vriend-
schap, Freundschaft, venskab) is the condition of being a friend; a land-
scape is the vision of the land created by a painter; and shaft in archaic
English meant creation, origin, make, nature, or constitution.*s All of
these meanings are very close to the ancient Greek physis. Even in the
Genesis narrative the earth is a kind of ship created to weather the prime-
val waters. If media studies has as its domain the study of ways of world
making, then ships should be front and center. In the ship, ontology is

143. Plato, Republic, 488a-489d, at 488d; dpa [hora] is the word translated as season, and
nvedua [ preuma) as wind.

144. Melville, Moby-Dick, 156.

145. Oxford English Dictionary, “shaft,” definition 1.
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created by craft and nature is made by art. The ship shows us how being
can be artificial.

Mutual Mimicry of Nature and Technology

Cetacean natural history makes the sea cultural (a medium for imma-
terial arts) and human technical ingenuity makes the sea natural (a place
for shipping). Dolphins are endowed with gifts by nature that we must
mimic by invention. What dolphins do by nature, we do by craft or not at
all. Dolphins might be impressed with our ships, scuba gear, and sonar,
but they more likely might note our feeble and ill-fitting attempts to do
what they do without aid. If we see them as lacking in techné, they might
see us as lacking in physis. Their bodies, our gear. One creature’s lack is
another’s nature. Compared to other life-forms, humans are naturally
poor in the management of natural elements. Tuna swim and breathe,
earthworms cultivate the soil, pigeons navigate, bats hear, dogs sniff, and
even flies see and fly. In sea, earth, and sky most creatures surpass us
without trouble. For this we can blame Epimetheus. He first handed out
all heaven’s gifts to the animals, forgetting to save any for humans—so his
brother Prometheus stole fire, the basis of all human gifts, from the gods
in compensation. One point of the story is that the animals already pos-
sess the things we have to fabricate.*é Fire is thus a sign of incapacity, our
deprivation of natural gifts compared to other organisms (see chapter 3).
Technology to humans is nature to many animals.

Humans subcontract the natural powers of other creatures as tech-
niques: canaries detect carbon monoxide in mines; dogs do complex
chemical assays for us, sniffing out drugs and retrieving game; bees pol-
linate our crops and can be trained to do military duties such as mine-
sweeping;“” some frogs provide poison for blow dart hunters; and bac-
teria not only make cheese, yogurt, and medicine but help digest tricky
matter inside our large intestines, outnumbering the cells in our body

146. For a meditation on this narrative, see Stiegler, Technics and Time.
147. Jake Kosek, “Ecologies of Empire: New Uses of the Honeybee,” Cultural Anthropology 25,
no. 4 (2010): 650-78.
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tenfold.s The enormous biochemical creativity of plants has stocked the
world’s pharmacopoeia, and insects and bacteria always eventually out-
smart pesticides and antibiotics. Dolphins and birds long provided Medi-
terranean sailors with data about wind direction. The brain is the inspira-
tion for the computer. We do not know how to do by craft what these do
by nature; nature outstrips not only our imagination but our technology.
Biomimetic technologies or “bionics” is the field that testifies of this
effect.*® Aviation mimics birds; viticulture mimics yeast; Velcro mimics
cockleburs; genetic modification imitates evolution itself. The sonar imi-
tates, and reveals, the toothed whales’ gift. Animals mate because they
want to, but only technics harvests, stores, and combines sperm and ova
outside the body. (The sperm bank is the ultimate in Heidegger’s “stand-
ing reserve.”) Technics means nature exposed to thought. Technology, in
sum, apes zoology.

Heidegger says: “Die Technik ist eine Weise des Entbergens”—
Technology is a way (or mode) of revealing.’*® Nature, too, is a kind of
revelation, but importantly different. For him, entbergen is not simply
digging up; it is a releasing of something that was implicit but in a very
different form, and which had all kinds of unknown consequences. Re-
vealing means a shift in form —in medium. Nature comes to presence
on its own, but when nature comes to presence as knowledge or theory,
the world is both imperiled and leveraged. In the same way, the ship re-
veals the sea—as a place of danger and discovery. This making visible, at
once perilous and revealing, is, according to Heidegger, the chief mean-
ing of Technik. Our access to cetacean nature is always technical. Our
military-oceanographic sound technologies, catheters, and probes reveal
the dolphin phonation system. We learn their nature only through tech-
nical means—also the way we learn our own nature. Technics reveals—
and, like all crafts, substitutes— for being.

148. Francisco Guarner and Juan-R Malagelada, “Gut Flora in Health and Disease,” Lancet 361
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Consider again Thomas 1. White’s curious formulation that dolphin
sonar is “a biological version of the technology used by submarines.”
Strange word, version, but somehow the idea—biological capabilities as
a kind of device—makes sense, despite its striking reversal of the mi-
metic and time axes, as cetacean echolocation is millions of years older
than the military-industrial innovation of sonar. White’s phrase rewrites
fifteen million years of dolphin natural history in terms of one hundred
years of human technics. This revocability and revisability of the past we
have met before as the microbe effect. In some strange way the tech-
nology is ontologically or epistemically prior to the biology (as logos):
without sonar, our knowledge of dolphin capacities would be missing.'s!
Our metaphors rewrite the past and nature itself; like ships, they are fun-
damental techniques.

The concept of media is amphibious in several senses. It moves back
and forth between sea and land. The ship transforms the sea recursively
into a natural medium for us. Both the sea and the ship are carriers, and
itis hard to say which one is “culture” and which “nature.” Their entangle-
ment goes all the way down—but this entanglement only happens due
to the ship. Without craft, the sea would be a Ding-an-sich beyond the
horizon of knowing. The ship makes the sea into a medium —a channel
for travel, fishing, and exploration—but it would not be such without
the ship, at least not to us. Nature is always nature-through-culture to
us, and yet nature is not culture. Nature’s otherness to culture is revealed
through the culture of the species in question. The arts that rule a ship—
the instruments and social practices, the tackle and duties, the ropes and
regimes —move the sea from the great unknown to a means, a place of
transition between two destinations. “No medium has its meaning alone
or in isolation from other media.”*s?

Let’s try this difficult definitional work one more time. A medium re-
veals a medium — as medium. Without other media, a medium is not a
medium. Is the ship or the sea the medium? To dolphins the sea could be
a medium: they are their own ships. But only nondolphins can see that
the sea is a medium to them. (An undisturbed medium is rarely under-
stood as a medium, so perhaps anthropogenic intervention in the ocean

151. In the same way, Heidegger saw techniques as prior to mathematics in modern physics.
152. McLuhan quoted in Mangold, “Traffic of Metaphor.”
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has made its medium-specificity clearer to cetaceans.) To us the ship is
clearly a medium, but it is a medium that reveals and makes navigable an-
other medium, the sea. The earth, says Heidegger, roars (“tobt”), looms,
or hovers in the work of art.!s* The sea does the same in the ship. Ele-
ments that would otherwise have been formless and void take shape —
take ship—with media, though they are never ultimately fully tamed. The
hearth makes the fire; the coat reveals the winter weather; the documents
contain the history; the brain sustains the mind; the sea disappears in the
ship. “The wind,” intoned Heidegger, “is ‘wind in the sails.”>* The bridge
makes the river banks appear.’’ A medium reveals the nature it rests
upon as a ground of practice.

The concept of media is thus amphibious between organism and arti-
fice. We cannot help but explore the astonishing and sometimes comi-
cally diverse morphological and functional range of living organisms as
a historically sedimented set of solutions to problems of existence. If the
body is an apparatus and interface—a medium, in other words—then
zoology becomes the open book of comparative media studies. The
bodies of living creatures, with their carapaces and antennae, heat regu-
lation and geomagnetic sensing, high-frequency hearing and ultraviolet
vision, fluid retention, secretion of silk and venom, production and sens-
ing of pheromones, and immune systems are historically rich solutions to
the problem of interacting with environments. They are techniques that
await other techniques to reveal them. Animals provide alternate modes
of being. Zoology shows the bestiary of diverse body shapes and end-
less permutations in the organization of sense ratios. As a treasury of the
varieties of bodily shape and size, zoology is media theory sans le savoir.
Once you see that bodies are historically embedded answers to the ques-
tion of how to be in the world— the key question uniting media theory
and the philosophy of technology—then you start to see weird and won-
derful wildlife as a catalog of apparatus. If being in the world is a question
of embodiment, then zoology—the study of the varieties of bodies—is
its encyclopedia.

153. Heidegger, Ursprung des Kunstwerkes, 70.
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On its own, nature excels as praxis (it is a relentless problem-solver),
as poigsis (it is the greatest of all makers), but lacks in thearia. Technics
makes theoria possible. Nature already knows how to do amazing feats—
but they only seem miraculous because we do not (yet) know how to
do them. Nature’s knowledge is not like our knowledge: the former
lacks theoria. Science is a constant confession of our ignorance, since
it constantly reveals how much more nature knows. Birds are not smart
enough to build machines to measure and visualize the earth’s magnetic
fields; they don’t have to be. Bees see ranges of color and manage di-
rectional orientation by polarized light in ways our devices can hardly
mimic. Our brains perform feats of synthesis that our computers can-
not fathom. In diving, whales do things that submarine and mining engi-
neers can hardly achieve and human divers cannot match, however as-
tonishing their feats are (the world record in free diving—also bearing
the splendid name “competitive apnea”—is over seven hundred feet).
The earthworm uses the wisdom of the eons in its work. Science lags
behind nature, making explicit (intelligible to humans) what was there
already. Nature is rich in knowledge, but uncommunicative. The accu-
mulated intelligence of millions of years of evolution is smarter than all
the scientific papers ever published; nature holds all kinds of secrets in
abeyance. For some tasks, bird brains are better than human brains. But
when bird brains are revealed as theory, a new lever of moving the world
comes into being. Atoms had nuclei for a long time, one assumes thanks
to the microbe effect, but only since 1945 have fission bombs been built.
Science changes nature by changing its medium, by putting it into net-
works accessible by humans.

There is a heavily folded genius to both nature and things. There is
intelligence in every form of matter. As in earthworm practices, so in
those of human makers. Gathered in a single clock, knife, or shoe are
many lifetimes of practical knowledge. Such intelligence is not lost; it is
dormant. The dormitory of animal, vegetable, and mineral knowledge is
awakened by technics. Technology, in Heidegger’s sense, reveals what
was already there in nature, but thereby also changes it by making it sub-
ject to handling. Thus Heidegger’s anxiety about modernity’s stockpil-
ing and teasing of nature from a vast historical storehouse of intelligence
into formulae and energies manipulable unto destruction. Another read-
ing of the tie between technique and nature is found among the Ameri-
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can pragmatists, who viewed our arts and crafts, devices and data—all
the intelligence produced over the eons and accelerated artificially into
wit for storage and use—as partners with the dynamics of natural selec-
tion itself. Science, said George Herbert Mead, is nothing but “the evo-
lutionary process grown self-conscious.”*¢ Whether one votes with the
catastrophist Heidegger or the meliorist Mead, it is clear that science is
belated. Nature always scoops it.

The ship prefigures all the communication vehicles that have so shaped
the human habitat. Calendars, points, lines, planes, solids, weights,
measures, compasses, clocks, fireplaces, plows, presses, typewriters,
phonographs, radios, and computers all contribute to what is, how it is
managed, and who manages it. Apparatus is the precondition, not the
corruption, of the world. The saying of psychoanalyst Jacques Lacan has
become a mandate for media history: “C’est qu'a toucher si peu que ce
soit a la relation de ’homme au signifiant . . . on change le cours de son
histoire en modifiant les amarres de son &tre.”s” That is, more or less:
Whatever alters the relation of human beings to the signifier in the slight-
est way changes the course of their history by modifying the moorings of
their being. If history is the history of apparently inconspicuous transfor-
mations in our relations to the signifier, media history becomes the key to
history in general. Means that are apparently small —compass, log, and
point—deserve a place in our thinking about that which is great. And
note Lacan’s metaphor: he figures our being as a ship. The ship is more
than its moorings, but without them, it drifts or crashes. Moorings are the
means that hold the ship where it should be. Being needs such holders.

156. George Herbert Mead, Movements of Thought in the Nineteenth Century (Chicago: Univer-
sity of Chicago Press, 1967), 364.

157. Jacques Lacan, “L'instance de la lettre dans 'inconscient ou la raison depuis Freud,” Ecrits
(Paris: Seuil, 1966), 493-528, at 527. Quoted by, among others, Bernhard Siegert, Passage
des Digitalen (Berlin: Brinkmann und Bose, 2003), 417; Jan Assmann, Das kulturelle Gedécht-
nis: Schrzﬁ, Erinnerung, und politische Identitiit in frithen Hochkulturen (1992; Munich: Beck,
2007), 173; and spun by Friedrich Kittler, Musik und Mathematik 1.2 (Munich: Fink, 2009), 68.

Chapter 3

The Fire Sermon

“Like the great dome of St. Peter’s, and like the great whale,
retain, O man! in all seasons a temperature of thine own.”
— Moby-Dick

Technics as Pyrotechnics

If the ship stands for the suite of arts and techniques that allow humans
to dwell at sea, fire stands for those that let us dwell on earth. Fire is
our most radical environmental shaper, our premier instrument of habi-
tat conversion, and one of our most important elemental media. It cures
the wood we use for houses and ships, clears the fields and preselects
the crops we grow, yields milk and honey by controlling cattle and bees,
cooks our food, smokes our meats and cures our pottery. It sets bounds
to the latitudes we can inhabit and to our forays into the night. It spans
heaven (lightning) and earth (volcanism), but is quenched at sea and is
one of many things that separate us from whales, dolphins, and squids.
It marks our rites of passage and stands for our most passionate feel-
ings. Unlike shipping or writing, which have a largely masculine and elite
history, fire is a genuinely human tool used by both men and women,
though in different ways. Like some trees and wildflowers, human beings
are pyrophytic plants: we grow together with fire.! Our arts and tools,

1. Johan Goudsblom, Het regime van de tijd (Amsterdam: Meulenhoff, 1997), 61.
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