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Preface

This book contains a set of essays written from a variety of perspectives and
concerns in a wide range of fields and areas including history, philosophy,
sociology, geography, literary theory, biophysics, and software engineering.
The chapters are unified by their connection to the analysis of scientific prac-
tice I set out in my book The Mangle of Practice: Time, Agency, and Science (1995),
and their cumulative impact is to show that the notion of the mangle is not
simply an analysis of paradigmatic natural sciences. Instead, it suggests a
coherent and productive approach across the humanities, social sciences,
and beyond that is interestingly different from more mainstream and famil-
iar perspectives.

The first chapter in the collection, my “New Ontologies,” aims to sketch
out the contours of the mangle and some of its implications in as accessible
a fashion as possible. Here, however, it might be fruitful to follow a differ-
ent path, starting with observation that I found The Mangle a difficult book to
write. My difficulty with the book, and my interest in it, lay in the unfamiliar-
ity of the analysis of scientific practice that I was developing, an unfamiliarity
that condensed around two key ideas: that the analysis should be a posthuman-
istone, as I called it, and that it needed to come to grips with temporal emergence.
The first idea stemmed from my conviction that any convincing analysis of
scientific practice had to be decentered, relative to both human actors (scientists
and engineers) and nonhuman ones (material instruments and machines).
We need, I argued, to think of scientific practice as an open-ended, recipro-
cally structured interplay of human and nonhuman agency, a dance of agency,
in the process that I called mangling. The second concept—temporal emer-
gence—signaled my conviction that mangling has a truly evolutionary charac-
ter, rather than a causal one. Just as it is impossible to predict what sparrows
will become in the future, so it is impossible to predict or explain fully what
the contours of human or nonhuman agency will turn out to be in scientific
practice.
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I arrived at these points in my efforts to understand empirical case stud-
ies, and in The Mangle I tried to convey my ideas about posthumanism and
emergence through detailed analyses of four case studies, including Donald
Glaser’s invention of the bubble chamber, Giacomo Morpurgo’s experimen-
tal searches for free quarks, William Rowan Hamilton’s construction of the
quaternion system in mathematics, and the introduction of numerically con-
trolled machine tools in production at General Electric. By the time I finished
the book I was convinced that I was right—that my analysis was fully general
and applicable everywhere, not only to human practice and cultural evolution
but also to the nonhuman world. This idea was central to the book’s second
postscript in which I described the mangle as a “theory of everything”—and
this gets us back to the present book.

I recognize that a handful of case studies is not really enough to sustain a
theory of everything, so I was very pleased when other people found inspira-
tion in the mangle in their own research. My ground-zero reading of this book
is thus that it provides reason to think that I was not so far wrong when I de-
scribed the mangle as a theory of everything.> The chapters in this book exem-
plify insights that can be gained in topics in science studies that I had never
before thought about, such as pig farming and software development, and in
topics that lie outside the usual purview of science studies, such as domestic
violence and Australian national identity—the territory of the mainstream so-
cial sciences. This, of course, makes me happy, but it also encourages me to
enter a qualification.

After writing The Mangle I realized that there are two possible senses of “a
theory of everything.” One comes, like the phrase itself, from contemporary
physics. There it evokes a dream of finding the fundamental equations of mat-
ter from which all of the visible world can be derived. This sense is not the one
I needed. My claim was not that The Mangle solved all problems. My idea, in-
stead, was that there is something visibly and demonstrably wrong with the
hegemonic mainstream interpretive frameworks in the humanities and social
sciences, precisely in that they obscure the posthuman coupling between peo-
ple and things and the omnipresence of temporal emergence and becoming.
The Mangle was, then, not a claim to have found the fundamental equations
of culture and practice (which everyone should now spend the rest of their
lives solving), but rather an argument for a shift in interpretive sensibilities,
an argument that scholars should take an interest in decentered and emergent
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processes rather than recycling implausible devices to obscure their existence.3
This shift to a different gestalt from the mainstream social sciences and hu-
manities was what I sought to advocate by describing the mangle as a theory of
everything. And what many of the chapters in this book show, I feel, is the vi-
ability, coherence, and promise of making such a shift, not only in science and
technology studies but in the social sciences and humanities more generally.
The possibility of this sort of open-ended extension of a mangle-ish approach
beyond science studies is an important argument of this book as a whole.

Each of the chapters that follow stands on its own, but we have sought to im-
pose a loose structure on the book as a whole. The first chapter is my “New
Ontologies,” which provides an introduction to the mangle that does not re-
quire of the reader a detailed familiarity with my earlier book. In this chap-
ter I seek to evoke the sensibilities discussed above by appealing to examples
drawn not from the history of science but from the history of painting and of
struggles with the Mississippi River.+ Hopefully, these examples serve imme-
diately to indicate the broad viability of a mangle-ish analysis. Beyond that,
the chapter also aims to open another topic for reflection: ontology—ques-
tions of what the world is like and of our place in it. This is a topic that has
come to be of great concern to me. After writing The Mangle I realized that my
analysis entailed, in effect, reading sciences such as modern physics against
the grain. The ontological vision at which I had arrived, of the world as a place
of open-ended emergence and becoming, was one that was constitutively
denied by the sciences I was analyzing. This is not, of course, an argument
against the modern sciences, whatever that might mean—one cannot fail to
be awed by their achievements. At the same time, however, this recognition
implies an active curiosity about the possibility of knowledges and practices
that explicitly adopt rather than deny a mangle-ish ontology. “New Ontolo-
gies” points to a range of approaches in art, philosophy, spirituality, engi-
neering, and science that are reflexive to the mangle, and it suggests why we
might be interested in them, politically as well as intellectually.s

The rest of the book has been divided, in a rudimentary fashion, into three
parts. Part 1 consists of empirical studies, though none of these are merely—
that egregious word—empirical. Adrian Franklin’s “A Choreography of Fire”
continues and extends the concerns of “New Ontologies,” though the
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nonhuman partner in the dance of agency here is not water (the Mississippi)
but fire—burning gum trees in Australia. Franklin extends the story of man-
gling to the material world itself and to the prehuman evolution and becom-
ing of eucalypts and their distinctive performances. He also makes valuable
connections to other literatures in the humanities and social sciences, nota-
bly those in geography, urban studies, studies of national identity, govern-
ance, interspecies relations, and other critiques of humanism (such as those
by Donna Haraway and Katherine Hayles). One fascinating theme in Frank-
lin’s chapter is the emergence of novel human desires within posthuman as-
semblages. In this case it is a desire for fire: bush fires in Australia are often
started by the people who volunteer to put them out.

The unglamorous topic of Dawn Coppin’s fascinating chapter is that
of mega-hog farms, and her detailed description of the use of the crate in
intensive-confinement pork production again brings to life the story of non-
human agency—here of animals. In response to the efforts by pig farmers to
move sows indoors in order to maximize their farrowing capacity, the sows
have continued to express their agency in novel ways, eliciting in turn a va-
riety of emergent accommodations on the part of the farmers. Exemplifying
the continual becoming of “natureculture” (Haraway’s term), this dance of
human and nonhuman agency has served to transform the architecture of
the farm and the very bodies of the animals as the pig farmers have refash-
ioned themselves as professional pork producers. In the chapter that follows
that by Coppin, Keith Guzik goes off in another direction entirely, reporting
on one aspect of his research on the U.S. criminal justice system’s imple-
mentation of aggressive measures for fighting domestic violence. Focusing
on pro-arrest policing, Guzik describes how law enforcement officers adapt
their performances to transform the material and interpersonal relations of
power that sustain the violent agency of batterers. His sinister notion of the

y

police as the “collectors” of batterers’ “souls” extends the Foucauldian anal-
ysis of power by highlighting a distinctive phase in projects for disciplining
the world.

Esther-Mirjam’s Sent’s chapter returns us to the history of science, as she
traces the various trajectories in the career of the “rational expectations”
economist Thomas Sargent. In countering the rational reconstructions of
economic history endemic to her field, Sent refines my idea of the mangle as

a dialectic of resistance and accommodation to describe how Sargent’s “free
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moves” to establish symmetry between economists and individual agents
have continually come up against the “disciplinary agency” of economic the-
ory and econometrics. In doing this, she offers a forceful demonstration of
how facts and knowledge in rational expectations economics represent, in
her words, “tenuous assemblages of human and disciplinary agency, which
can fall apart as disciplinary winds change and new currents of thought come
into fashion.” The chapter by Volker Scheid addresses his ongoing inquiries
into traditional medicine in China. In his book Chinese Medicine in Contemporary
China: Plurality and Synthesis (2002), Scheid argued that a mangle-ish ontology
is more appropriate to an analysis of traditional medicine than are ontologi-
cal presuppositions deriving from the modern sciences; in this chapter, he
addresses the topic of historical continuity rather than change. Interestingly,
he concludes by discussing senses in which the ontology of Chinese medicine
is and is not itself mangle-ish, thus complicating the crude dichotomy ad-
vanced in my chapter. In the final chapter of part 1, Casper Bruun Jensen and
Randi Markussen connect to the ontological discussion running through dif-
ferent chapters in this book (Pickering, Scheid, Asplen, Marick, and Steiner)
by reviewing the controversy over the fate of Marup Church in Denmark:
namely, should it be allowed to fall into the sea? In countering the discourse
of nature management, which presents the relation between culture and
nature as one of human choice, the authors trace the multiple “ontological
configurations” on top of which such policy debates and choices happen.
Arguing that the open-endedness of the world undermines the ability of hu-
mans to effectively realize their choices, Jensen and Markussen offer an inter-
esting alternative take on the suggestion (which they ascribe to me) that we
posthumanists should embrace becoming.

The chapters in part 2 are also empirical, but they are grouped together
as reflexive to the mangle—that is, as interested in real-world practices that
themselves display mangle-ish sensitivities, or, we might say, instances of
the mangle in action. Lisa Asplen contrasts two approaches to environmental
management (thus intersecting with my chapter and with those by Coppin,
Franklin, and Jensen and Markussen, as well as further reflecting a height-
ened interest in the environment in science and technology studies). The first
method is the classical “command and control” approach that seeks to dic-
tate to rivers how they should behave. Asplen concentrates, however, on the
second, mangle-ish, approach, which in its more symmetric and open-ended

xi
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stance favors an experimental exploration of the possibilities for environ-
mental intervention rather than the pursuit of predetermined outcomes. As-
plen’s chapter thus offers an image of a real-world practice that takes seriously
a mangle-ish ontology, and she shows how it differs from more conventional
approaches. The same can be said of Brian Marick’s chapter, which contrasts
two approaches to writing computer software. The traditional approach can
again be described as “command and control,” organized as it is around top-
down advance planning. Marick focuses instead on Agile software develop-
ment, a bottom-up, deliberately short-sighted approach that refuses to try to
see into the future beyond the immediate task at hand. His experience is, amaz-
ingly, that Agile programming can produce desirable code even in long-term
development projects, and he foregrounds the topic of temporal emergence in
his analysis of the production of a new software “object” whose existence and
utility could not have been seen in advance, even by the software’s users—for
them, too, it was a new and useful object. The last chapter in part 2, Yiannis
Koutalos’s “The Docile Body of the Scientist” is reflexive to the mangle in a
different way. The modern sciences are organized around a kind of “practical
dualism”—they aim at material systems and bodies of knowledge that sever
the connection to their human producers and users. This is why a mangle-ish
analysis has to read the sciences against the grain: it has to explore the posthu-
man connections that they seek to efface. Koutalos, in turn, is concerned with
the practical effects of practical dualism, especially in scientific fields like his
own, that depend upon animal “sacrifice.” Ironically, there is an enormous
discourse on the “humane” treatment of animals at the same time that there
is an enormous silence on the human end of this relation. Koutalos wants to
break the silence and to discuss the implications of practical dualism for the
human scientist, as an open-ended intervention into the science itself.

The two chapters that form part 3 focus principally on issues in philosophy
and social theory. In The Mangle (chapter 1) I tried to draw a contrast between
posthumanist approaches to science and technology studies and approaches
using semiotics. Both entail a form of decentering, but in different directions:
my approach emphasizes a decentering of the human in relation to the material
powers and performances of machines, while semiotics decenters human
agency in relation to language. Semiotics thus remains humanist in my terms.
Maxim Waldstein elaborates and complicates this discussion in interesting
and important ways in his sustained confrontation between semiotics, the
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mangle, and the all-important writings of Bruno Latour. Going further, Wald-
stein examines the relatively unknown work (in the West) of Turii Lotman and
the Tartu School of Semiotics, in which he finds many resonances with the
mangle (and some differences as well), even extending to a shared interest in
cybernetics (“New Ontologies” again). Waldstein’s aim is thus to open up pro-
ductive conversations and exchanges between two literatures that we might
think of as existing in different—humanist and posthumanist—worlds.

Carol Steiner has the last word by staging a conversation between Martin
Heidegger and me. Heidegger’s argument is that the mangle might be on
the way to becoming a theory of everything, but it should not be. The man-
gle might be a good analysis of the practice of modern science, but that sort
of practice should not be allowed to invade the lifeworld. If this had been a
real conversation, I would have argued more forcefully against that line of
thought (and who knows what Heidegger would have said? Would he really
have given me the time of day?), but Steiner’s chapter is constructively pro-
vocative, and at minimum it serves to reinforce connections that can be made
between the mangle and Continental philosophy (I invoke Heidegger, too, in
“New Ontologies”).

The original impetus for this book came from graduate students at the Uni-
versity of Illinois, who felt—rightly, I believe—that synergistic intersections
between their research projects on very different topics could come to the sur-
face in a book like this one. Along the way, several of these students have been
pulled in other directions and are not represented here, but Keith Guzik and
Iwant to thank Peter Asaro, Jongyoung Kim, Diana Mincyte, Anya Pantuyeva,
Amit Prasad, and John Wedge as intellectual fellow travelers. We also want to
thank the “outsiders” who allowed themselves to be enrolled: Adrian Frank-
lin, Casper Bruun Jensen, Randi Markussen, Brian Marick (who also played an
important part in the genesis and development of the book), Volker Scheid,
Esther-Mirjam Sent, and Carol Steiner. The contributions from these writers
encourages the thought that the mangle is not solely a product of the midwest-
ern imagination. Finally, I personally want to thank my coeditor, Keith Guzik,
for his intellectual companionship on this trip and for his part in the endless
labor of producing an edited volume.

ANDREW PICKERING
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NOTES

Xiv

The theme of posthumanist decentering runs through one wing of science and
technology studies (in sharp contrast to the “humanism” of the other wing)—see,
for example, the canonical works of actor-network theory and Donna Haraway’s
thoughts on cyborgs. My conviction that this decentering needs to be understood
as a temporalized dance of agency is not so widely shared or expressed. But our
concern in this book is not to make a sharp distinction between mangle-ish ap-
proaches and others; instead, we wish to demonstrate that the analyses of The Man-
gle can indeed be extended further into a wide range of studies and arguments.
My own post-Mangle research has included macrohistorical studies (of science,
technology, and the military in the Second World War, and of the intersection
of science and industry in the nineteenth century), various theoretical inquiries,
and, most recently, the history of cybernetics (Pickering forthcoming). All of
these, too, constitute extensions of the reach of the mangle.

Turner (1994) remains the locus classicus on the implausibility of traditional ap-
proaches to understanding practice.

These examples are intended to be evocative rather than compelling. For full
scholarly documentation and analysis, see The Mangle.

Thus one sense of the “new” in the term “new ontologies” is “new to me since writ-
ing The Mangle,” but the ignorance might not be exclusively mine. It might exem-
plify a centrality of nonmangle-ish approaches that is taken for granted within the
academic institutions in Britain and the United States that I have long inhabited.
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ANDREW PICKERING

In The Mangle of Practice (1995) I offered an ontological vision of the world and
our place in it, a vision in which both the human and the nonhuman are rec-
ognized as open-endedly becoming, taking on emergent forms in an intrinsi-
cally temporal “dance of agency.” In this chapter I seek to enrich and extend
that vision (see also Pickering 2003). To see what is at stake, I find it useful
to begin with a contrast between the work of two twentieth-century Dutch
painters, Piet Mondrian and Willem de Kooning, and to read their paintings
as “philosophical objects” that point toward rather different conceptions of
being in the world.

Mondrian’s later geometrical abstracts—a vertical and horizontal grid of
solid black lines filled in by patches of primary color—are very well known
and instantly recognizable.” How do such paintings encourage us to think
about being in the world? They speak to me first of a certain dualism of peo-
ple and things, a clean split between the painter and his work. We can un-
derstand this as a detachment of the painter from the world. Even the usual
tenuous connection of looking at the world—the artist gazing at a landscape
and somehow representing it in paint—is missing. Looking at these paint-
ings, we have to imagine them as products of Mondrian’s mind; that is, as
abstract representations first planned out mentally—the black lines will go
here and here on the white background laid out on a Cartesian grid and then
the patches of primary color will go there and there—and then imposed on
paint and canvas. A Mondrian thus encourages us to think of ourselves not
so much in relation to the world but rather as both detached from it and dom-
inating it from outside as freestanding human agents in a passive material
world. This is one ontological vision.
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De Kooning’s paintings often owe little to seeing the world and translating
it into paint—they are just as “abstract,” in this sense, as those by Mondrian.
Yet his smeary canvasses speak powerfully of a dense, embodied, material
engagement with the world. One cannot imagine a de Kooning as the transla-
tion of a preconceived mental image into paint on canvas. One has to think of
them along the lines in which they were, in fact, executed. De Kooning may
have had some initial idea of where he was going in a given work, but he never
held to it. Applying the paint thickly, he would look for emergent aesthetic ef-
fects—swirls, vortices of color, chance juxtapositions. Then he would allow
himself to be carried away (Gomart and Hennion 1999) by these effects, add-
ing more paint, smudging it around, and so on. His painting was a continual
back-and-forth movement between perceptions of emergent effects and at-
tempts to heighten them, leading in an open-ended fashion to canvasses that
no one, including the artist himself, could ever have planned or anticipated
in advance. It has been said that a work by de Kooning was only ever finished
when someone took the canvas from him; otherwise he was always liable to
find some new effect in the painting and then go back to work on it.

As philosophical objects, then, de Kooning’s paintings conjure up a dif-
ferent ontology from those by Mondrian. If Mondrian’s works evoke a du-
alist movement of human detachment from the world, then de Kooning’s
speak of a constitutive engagement with it. And if Mondrian’s works cou-
ple this detachment with the asymmetric human domination of passive mat-
ter, then de Kooning’s emphasize a much more symmetric interplay of the
human and the nonhuman. That is, a de Kooning painting is somehow ir-
revocably a joint product of the human and the nonhuman; of de Kooning, the
paint and the canvas—a decentered production of which de Kooning was
at once the author and the discoverer, both active and passive in turn. This
is the first key contrast I want to emphasize between the two painters and
their works. The second contrast has to do with temporality. Mondrian’s
paintings do not thematize time. One can imagine a Mondrian as the ma-
terialization of an almost timeless Platonic image, an image one can hold
clearly in one’s mind and unleash in the world whenever one is so disposed.
In contrast, one can only imagine a de Kooning painting appearing in the
real time of embodied practice: this had to happen—the application of this
quantity of this color, there on some already-laden surface—then that had
to happen, and so on, on a unique trajectory that led up to this image. Fur-
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FIGURE 1 Willem de Kooning, “Untitled VI,” 1977.

(The Menil Collection, Houston. Copyright 2007 by the
Willem de Kooning Foundation / Artist Rights Society
(ARS), New York)

thermore, as I said, the endpoint of this trajectory was by no means given in
advance—not in de Kooning’s brain, nor in the tubes of paint, nor anywhere
else. De Kooning’s paintings thus show us how genuine novelty can genuinely
emerge in time in the thick of things, in the intersection of the human and the
nonhuman, in a trial-and-error search process that is open ended and forward
looking. De Kooning thematizes, as [ would say, an ontology of becoming.

The works of these two painters thus can stand for two different ontologies.
One entails a dualism of the human and the nonhuman, a detachment from and
domination of the latter by the former, and an erasure of time; the other entails
an immediate symmetrical engagement between the human and the nonhuman
and an intrinsically temporal becoming in that engagement. Mondrian’s ontol-
ogy is, I think, very familiar to most of us. Over the past few centuries it has
become, to borrow Arthur Fine’s phrase, the natural ontological attitude.
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ButI also want to say something stronger than that. My suggestion is not,
in fact, that here we have two ontological understandings that are somehow
on a par with one another, or are equally matched rivals that we can choose
between. To get beyond this idea one has only to recognize that Mondrian did
not always paint in the form of the geometrical abstracts for which he is now
best known. Some of his earlier paintings look rather like those by de Koon-
ing (though the historical influence went the other way). My point here is that
Mondrian’s style of painting itself changed in time and became in relation to
his struggles with paint, brushes, and canvas (and, no doubt, with various
artistic and philosophical traditions, his own evolving aesthetic experience
and personal biography, and so on). Viewed over time, then, the trajectory of
Mondrian’s work itself conjures up an ontology in the manner of de Kooning.
Both painters, then, lived in the thick of things, symmetrically engaged with
the material world in processes of open-ended becoming; it is simply that
later works by Mondrian (the Cartesian paintings I began with) do not them-
selves thematize this notion. In evoking a world of timeless dualist detach-
ment, Mondrian’s works draw a veil over the basic ontological situation from
which they themselves emerged, while de Kooning’s works thematize those
ontological conditions of existence.

My fundamental thought, therefore, is that the ontology I associate with de
Kooning is, let me say it, a true ontology—one that reminds us of how being
in the world always has been and always will be; while Mondrian has to be seen
as thematizing a certain stance in the flow of becoming, a particular tactic of be-
ing in that flow that resists a recognition of the flow by attempting to step out-
side it, and that can be associated with dualist projects of the domination of
matter and the denial of time. And a general point I want to make here is that
we have been dazzled by Mondrian. Instead of seeing dualist detachment and
domination as a move, a tactic, a ploy, and a very specific way of living in the
flow of becoming, we tend to mistake it for the world itself.?

So much for art; what about philosophy? The line of thought sketched out
above is reminiscent of Martin Heidegger (1977a; see also Steiner, this volume).
In his well-known essay “The Question Concerning Technology” Heidegger
took the de Kooning line: the contours of the material world endlessly emerge
and become; likewise the contours of humanity; and, in fact, these two be-
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comings are irrevocably entangled with one another. However, according to
Heidegger “modernity” is marked precisely by the taking up of Mondrian’s
stance in this flow of becoming. In the mode of “enframing” we humans seek
to step outside nature, dominating and controlling it, challenging it forth as
“standing reserve” for circuits of production and consumption. At the same
time we challenge ourselves as specific kinds of beings, as standing reserve
for those same circuits. Heidegger saw enframing as a tremendous danger to
humanity, and at the least we can say that it is obsessive. It would be nice if we
had other ways to go on in the world more readily available. This is where my
ontological remarks are leading. But a discussion of two painters is not suffi-
cient to ground them, so now I turn to a real-world example.

I'want to talk about the Mississippi River; to do so I draw my inspiration from
John McPhee’s wonderful book The Control of Nature (1989). The Mississippi is
one of the world’s great rivers. All of the rain that falls in the midwestern re-
gion of the United States drains through itinto the Gulf of Mexico. Prior to Eu-
ropean settlement, the lower reaches of the Mississippi were marked by levees
formed by natural embankments of sediment deposited on either side of the
waterway. The levees, averaging about three feet in height, usually served to
contain the river, though sometimes the river would overflow and inundate
an enormous floodplain. It appears that the region’s human inhabitants dur-
ing this period in history were able to live with the periodic flooding. But then
came the European settlers, who began to establish fixed towns—most nota-
bly New Orleans as the river’s major seaport. With the growth of these towns,
the containment of the river became a matter of increasing importance,
thereby giving rise to one of the world’s great projects of the domination of
nature—nothing less than the control of the Mississippi itself. One aspect of
this project was the artificial raising of the levees to confine the river within
its banks. What interests me most about this strategy is that it never worked.
As the levees rose, the river rose as well, and when the flooding continued
the levees had to be raised further, and so on, back and forth, right up to the
present. As a result New Orleans became a walled city, surrounded by a ring of
earthworks thirty feet high. McPhee compares New Orleans to the walled cit-
ies of the Middle Ages, except that the enemy is water and not the humans be-
yond the walls. Further, relative to the streets of New Orleans, massive cargo
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boats on the river now pass overhead. As McPhee says, if the levees weren’t in
the way, the water traffic would present a surreal spectacle reminiscent of an
elevated railway.

Who should we think of here? I think of de Kooning first, inasmuch as the
basic story, here of the engineering architecture of the river and New Orleans,
is one of open-ended becoming. Nobody intended that the upshot of strug-
gles with the river should be boats passing overhead. Instead it just turned
out that way in a decentered interplay of the river and the people, an inter-
play isomorphous with de Kooning’s relation to his paints. But added onto
this decentered emergent process, and structuring it, we also find a dualist
Mondrian-style impulse to impose on the river a detached and timeless hu-
man conception of how it should be. This, I think, is how Heidegger under-
stood enframing.

For the past century and a half, the responsibility for controlling the Missis-
sippi has been assigned to the U.S. Army Corps of Engineers, which describes
its work as a battle with the river—a battle in which the levees are central and
whose outcome is far from certain. It turns out that the Mississippi wants to
move. Itis now thirty feet above one of the lesser rivers it feeds into, the Atchaf-
alaya. Left to itself, the entire Mississippi would spill into the Atchafalaya; in
so doing it would reach the Gulfa couple of hundred miles west of its present
destination and thus leave the existing lower reaches of the Mississippi a mere
trickle. This would be a catastrophe for cities like New Orleans that rely on the
river water in all sorts of ways, and the Army Corps of Engineers has accord-
ingly been fighting the Atchafalaya for decades by reengineering its intersec-
tion with the Mississippi.

In 1963 a massive 250,000-ton sill or weir was set in place to control the
runoff from the Mississippi into the Atchafalaya and to prevent it exceeding
its prior rate of around 30 percent. In the floods of 1972 and 1973, the con-
trol structure held—but just barely. If it had failed, the Mississippi would
have changed course irrevocably. After the flood, inspections revealed that
the structure had suffered massive damage. Part of it washed away: turbulent
flows had excavated holes as big as football stadiums around it. Despite mas-
sive repairs, the structure would never again meet its design specifications.
The original control project had cost $86 million; after 1973, a new auxiliary
structure consisting of six gates, each 62 feet wide and together weighing
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2,600 tons, was added at a cost of $300 million. McPhee quotes an engineer
on the new project as saying at the time, “‘I hope it works’” (52).

Here, then, we have a continuation of a human-centered, atemporal, de-
tached, control project—trying to keep the Mississippi to its historic course.
The Army Corps of Engineers actually speaks of “‘stopp[ing] time in terms of
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the distribution of flows’” (21). But this project has always itself been embed-
ded in a decentered and open-ended becoming of the human and the nonhu-
man, a “dance of agency,” as I would call it, between the engineers and the
river. The human agents, the engineers, try something—raising the levees,
say—and then the nonhuman agent takes its turn by rising still higher and
flooding New Orleans. In response the humans do something else—build-
ing the weir between the Mississippi and the Atchafalaya—to which the river
does something else—ripping and tearing away at it. And so on, forever.
Again we find Mondrianesque control situated as a tactic of being in de Koon-
ing’s world.

This is one of the main points I want to make by discussing the Mississippi.
Iam not talking just about painting but rather how the world is in general—and
the Mississippi is perhaps a big enough example to sustain the argument.

A second point can be made more briefly. The Army Corps of Engineers
has notacted blindly in its struggles with the river. Plenty of science has entered
into its strategies. The Corps of Engineers would like to get out of the thick
of things by finding the timeless hidden essence of the river and hence domi-
nate it, first conceptually and then materially. For example, throughout the
nineteenth century and up until 1928, the management of the Mississippi was
based on the principle of “levees only” (41). The idea, supported by the best
contemporary scientific hydrology, was that cutting off outflows from the Mis-
sissippi would speed up the flow of water within the river, thus encouraging
it to dig into the riverbed and lower the overall level—and thus bringing to an
end the continual raising of the levees. The idea seems plausible, but, as I said
before, it failed to work. Now the science of hydrology is different, and now
the Corps of Engineers has a fifteen-acre scale model of the entire Mississippi
drainage area on which to test its ideas. But even this model cannot solve the
problems of practice. The best material for the realistic simulation of river-
beds seems to be walnut shells, and yet because they rot underwater nuggets
of coal are used instead.
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The moral of this part of the story is twofold. First, science is itself caught up in
the flow of becoming; the contents of science change emergently. And, second,
like one of Mondrian’s paintings, scientific knowledge helps to conceal be-
coming from us. It portrays and draws our attention to a timeless and constant
world—here invariant representations of water flows—somehow subsisting
behind the visible world of change and becoming. From the ontological per-
spective I am developing here, science itself thus appears as a veil, clouding our per-
ception of how things actually are. As Heidegger put it, science is at best in the
domain of the “correct” rather than the “true.”

So where are we now? My argument is that we live in the thick of things, in a
symmetric, decentered process of the becoming of the human and the non-
human. But this is veiled from us by a particular tactic of dualist detachment
and domination that is backed up and intensified, as I have just added, by sci-
ence as our certified way of knowing. The questions I want to address in the
remainder of this chapter are thus as follows: Is it possible to draw back the
veil and to live in the presence of decentered becoming? If so, what difference
might it make? The answer to the first question is, obviously, yes—we can
draw back the veil, de Kooning did it; and the answer to the second question is
that doing so would make a big difference, de Kooning’s paintings look very
different from Mondrian’s. All we need to do once we have seen that is to think
how this painterly contrast might echo through other aspects of being.

But how would that go? At this point, I have to say something about my
second example, the Mississippi, and one line of thought seems inexorable.
The Corps of Engineers should stop fighting the river and let New Orleans go.
The inhabitants of New Orleans might not like to hear this, but, in fact, the
idea is notas crazy as it sounds. It seems unlikely that even the Corps of Engi-
neers can stop time forever. The Mississippi is going to flow into the Atchaf-
alaya sooner or later. It can either do it amid death and destruction in the
so-called hundred-year flood (one estimate [Nordheimer 2002] was 45,000
people killed, 400,000 trapped on roofs and 700,000 homeless evacuees), or
we could let it happen at a time of our own choosing—a time of drought, say,
when the water level is low, and when the inhabitants of the region have pre-
pared themselves for it. We could do it gracefully; we could go with the flow;
we could start afresh with a new geography. This would be a different and, I
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think, better way to live in nature than to do so through the use of grim and
desperate projects of domination and control.

Even imagining letting the Mississippi go its own way is, as far as I know,
a completely radical proposal in the history of U.S. environmental thought
(Nordheimer 2002, for example, does not even entertain the possibility), and
I take this as evidence that the shift to an ontology in the manner of de Koon-
ing, stripped of the Mondrianesque veil, can make an enormous difference in
the world.3 But now [ want to take a different tack.

Heidegger wrote as if “enframing” is a unitary and all-encompassing mode of
being, which is why it is both so dangerous and so hard to escape from. But
Heidegger was wrong. Dualist detachment has certainly run rampant since
the scientific revolution and the Enlightenment. It permeates all sorts of prac-
tices and their products. This, no doubt, is why it now comes naturally for us
to mistake the correct for the true, and why we find it hard to latch onto the
world in any other way. But Mondrian has never been more than hegemonic.
In the shadows of Mondrian we can always find de Kooning. And if we want
to resist the ontology of dualism and domination, it seems to me that we
have only one option: we have to throw in our lot with the de Koonings—the
strands of our culture that have in one way or another sought to live in the
presence of becoming. We should not do so uncritically—these traditions,
above all, should move and become in time—but we should seek to unite
them in a counterhegemonic formation. The ambition should be not to eradicate
Mondrian—no one wants to dispense entirely with rational planning or mod-
ern science. But we should aim to bolster de Kooning to the extent that the
world becomes sufficiently full of explicitly and self-consciously decentered
practices and their products that an ontology of becoming becomes the natu-
ral ontological attitude, exposing dualist detachment for what it is: just one
tactic of being in the world that we have at our disposal.

But, then, I should give some instances of these marginal traditions that
I want to unite in the cultural foreground. Again, I could start with art. I am
not an art historian, but I know that de Kooning was not an absolute histor-
ical singularity. We might think, for example, of the tradition of “abstract
expressionism” in which Jackson Pollock loomed very large. I am sure we
could multiply instances indefinitely here. I think of the surrealist Max Ernst
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producing haunting images by tracing out the knots in the floorboards of his
hotel room—another angle on the decentered and emergent production of
artworks. And, of course, we don’t have to confine ourselves to Western tra-
ditions. We could think, for instance, of images of the Indian god Shiva, who
dances the world into and out of existence, reminding us directly that we live
in a symmetric and open-ended relation with nature.

To move in this direction also immediately reminds us that in an ontology
of becoming art shades very directly into religion and spirituality. We could
think of Hinduism as operating a different dualism from that of Mondrian—
a dualism between gods and men—which at the same time dissolves any de-
tached dualism between men and nature. Or we could think of Shiva as im-
manent in nature, and of becoming as that which itself is to be worshipped
and wondered at. Either way, we are in an enormous artistic and spiritual
field that immediately evokes an ontology of becoming without any Mondri-
anesque superstructure. Buddhism comes to mind, too, as an exploration of
how to navigate the flows of becoming. The trick is to let go of attachments
and to be as fluid as the flow. This brings us back to New Orleans.

In terms of philosophy, Heidegger was no more alone than de Kooning. He
was a representative of what the English and Americans call “Continental phi-
losophy,” a marginalized tradition running from Hegel through Alfred North
Whitehead (an honorary “continental”) and on up to Gilles Deleuze. More ac-
cessible to noncontinentals, there is the North American tradition of pragma-
tist philosophy, and William James above all, with its insistence that we should
not mistake our detached representations for the world itself; that representing
is instead a navigational device in a world that is always “boiling over.”

I could go on with this list at length. I could mention, for example, the
philosophical-spiritual-social-medical tradition that runs from premodern
alchemy and Paracelsianism through Jean-Jacques Rousseau and his “noble
savage” (Giedion 1948) up to the contemporary New Age movement. But it
might be more important here to pay attention to developments closer to the
heartland of enframing, in science and in engineering. Heidegger thought
that there was just one kind of science, which intrinsically backed up the con-
version of the world to standing reserve. He was wrong about that, too. One
could write a big history of science in the manner of de Kooning, but here I
will give just a couple of examples.
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First engineering, and we can stay with water (see also Asplen, this vol-
ume). In 2002 an article in the New York Times, entitled “Dams and Politics
Channel Mighty River,” stated the following: “Scientists know what is ailing
the great rivers of America. They also know how to cure it. From the Colum-
bia . .. to the Everglades . . . they have been empowered . . . to take control
of ecologically imperilled rivers that have been harnessed for decades to stop
floods, irrigate farms and generate power. Instead of demolishing dams, they
are using them to manipulate river flows in a way that mimics the seasonal
heartbeat of a natural waterway. Scientists have discovered that a spring rise
and a summer ebb can give endangered fish, birds and vegetation a chance to
survive in a mechanized river.”+

Here, then, we have a recognition within science and engineering that a
detached domination of nature is not the one best way of proceeding in the
world; that it can indeed be better to go with the flow—of water, time, and
the seasons. Closer to home for me, much of the midwestern region of the
United States was under water a hundred years ago. It was drained and con-
verted to farmland by straightening the rivers and digging drainage ditches to
feed them. Now, to quote my local newspaper, there is a “movement afoot to
undo some of draining’s damage”—damage that includes destroying entire
ecosystems and wiping out enormous populations of fish and birds. As one
University of Illinois geography professor is quoted as saying, “Even letting a
short section of a ditch or channelized stream ‘do what occurs naturally’ and
not maintain it can be very beneficial to fish and other wildlife. . . . This is sci-
ence in its infancy. It’s a mixture of science and trial-and-error. We’re good
in ways we can command and control a stream. We’re not good at figuring
out ways to make it a complex system in which nature can function.”s It is
clear, then, that even water scientists and engineers can act, in the real world,
like de Kooning instead of Mondrian. We don’t need to endorse Heidegger’s
totalizing fears of science and technology. But we should pay attention and
latch onto this other kind of water engineering in the thick of things, if we
want to disturb the hegemony of dualist ontology.

Gilles Deleuze and Félix Guattari (1987) sketch out a history of sciences
in the de Kooning style rather than that of Mondrian, which they refer to as
“nomad” or “minor sciences” to distinguish them from the “royal sciences”
that underpin the stable and enduring state-form of social organization.

II
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I'will mention here one more example of a nomad science, my favorite one—
namely, the weird science of cybernetics that flourished for twenty years or so
after the Second World War. There are many ways of describing cybernetics.
The most insightful for present purposes follows the conception of one of the
leading English cyberneticians, Stafford Beer. Beer’s basic starting point was
explicitly ontological. He insisted that the world was what he called “an exceed-
ingly complex system”—one that was impossible to know and control fully
(Beer 1959, 12). So cybernetics began from de Kooning rather than Mondrian,
acknowledging from the start that human detachment from and domination
of the world is, at best, a fallible strategy. What was left for cybernetics, then,
was a kind of engineering in the thick of things—the development of tech-
nologies that would be light on their feet; a form of adaptive engineering
based upon open-ended, forward-looking searches through spaces of possi-
bility that could not be exhaustively foreseen.

I cannot here go into the details of the weird and wonderful material tech-
nologies of cybernetics (see Pickering forthcoming; see also Pickering 20024,
20044, 20053, 2007), but I do want to emphasize the social range of the field.
The distinctive ontology of cybernetics fed into distinctive approaches in areas
of human endeavor as various as brain science and artificial intelligence, robot-
ics, information theory, and theoretical biology, on the one side, and psychia-
try, management, politics, arts, and spirituality on the other. Cybernetics thus
showed that bringing to consciousness a decentered and temporalized ontology
can make a big difference in the world, restructuring and reconfiguring great
swathes of culture and practice—it was a nomad science. If we want to chal-
lenge the hegemony of Mondrian, beginning with science and engineering and
extending ourselves outward over diverse regimes of culture, I think a critical re-
covery of cybernetics might be an important part of the process and a source of
inspiration that goes beyond the New Age movement and water engineering.

Whatkind of politics might go with a decentered ontology of becoming? Actu-
ally, the political message as far as I can understand it has already been given.
We should strive to elaborate, articulate, and assemble these de Kooning-
esque traditions that presently live in the margins of our culture, with the
goal of contesting the hold of Mondrian on our imaginations. Such a gestalt
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shift in our ontological awareness would inevitably lead to shifts in our ways
of conducting ourselves in the world, and I have tried to show how this goes
via specific examples, from painting, philosophy, and engineering to the New
Age movement, non-Western spiritualities, and cybernetics. My expectation
is that if Mondrian’s spell could be broken, the world in general would then
strike us in our everyday lives as what it is—a place of decentered human and
nonhuman becoming—and we would surely live very differently were that
to be the case, self-consciously in the flow of becoming rather than denying
it. Here a second sense of the politics of ontology surfaces. If we succeeded
in breaking the spell of Mondrian, it seems to me that we would be left with
a politics of experiment. The cyberneticians were right; there would be nothing
left to do butimaginatively and critically explore the open-ended spaces of the
world’s possibility. The experimentalism of the 1960s is where I would look
for inspiration, though I will not go into that now (see Pickering 2003).

One last remark. The politics I have in mind is not a matter just for the-
ory, talk, and social organization. If dualist detachment and domination is still
our natural ontological attitude, it is because since the Industrial Revolution
we have remade the material world to make it so. Wolfgang Schivelbusch’s
(1986) beautiful history of the railways dissects the imposition of a Cartesian
grid of straight lines and of a standardized Newtonian time on the landscape
and our cities and our lives in the nineteenth century. In such a technologi-
cally reconfigured and geometrized world, we very easily fall into a perception
of space and time in themselves as abstract categories, detached from the flux
of experiences and ready to hand for the construction of yet more detached rep-
resentations. To renew our ontological faculties, we need to remake the world
again, materially as well as representationally (Pickering 2005b). This material
transformation truly is a big job. I am glad the river engineers are already do-
ing the politics of ontology for us.

NOTES

1. Copyright restrictions prevent us from reproducing Mondrian’s work here; rep-
resentative works can be viewed at the Artchive Web site: www.artchive.com/

artchive/M/mondrian.html.

13



ANDREW PICKERING

2. Barbara Herrnstein Smith notes an irony here and throughout, in that I seek to un-
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dermine one dualism (of people and things) by constructing another (a modern
ontology that is dualist; a nonmodern ontology that denies that duality). This does
seem to be my style, I must admit, but I have no interest in maintaining the purity
of the latter dualism. No doubt one can find examples of all sorts of stances in the
flow of becoming; one can muddy the waters endlessly. My aim is to challenge a
taken-for-granted dualism of people and things by going to the opposite extreme
and pointing to what I hope are striking, memorable, and important examples of
their reciprocally transformative coupling and intertwining.

This chapter evolved in a series of conference presentations beginning in 2000,
and this section on the Mississippi was overtaken by events while in the hands
of the Duke University Press readers, though in 2005 it was Hurricane Katrina
coming in from the Gulf of Mexico rather than floodwaters descending from the
Midwest that devastated New Orleans. I still feel like saying I told you so. I also
note that the immediate focus in the United States was on returning the displaced
population to New Orleans as quickly as possible. If I were to rewrite this chapter
Iwould lay more emphasis on catastrophic disaster as a corollary of enframing,
and I would contrast this with the robustness of, for example, the adaptive ap-
proaches to the civil engineering of water discussed below.

B. Harden, “Dams and Politics Channel Mighty River,” New York Times, May 5,
2002, AI.

K. Pringle, “Movement Afoot to Undo Some of Draining’s Damage,” Champaign

Urbana News Gazette, March 3, 2002, E1, 7.
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A Choreography of Fire
A Posthumanist Account of

Australians and Eucalypts

ADRIAN FRANKLIN

In this chapter I ask whether there is anything to be gained by taking seriously
a posthumanist analysis of the relationship between humanity and the natu-
ral world, one thatin fact extinguishes dualism and produces only naturecul-
tures (Haraway 2003b, 5). I will examine this question through an analysis of
the relationship between eucalyptus (gum) trees and Australia. Most human-
ist accounts, such as those developed in “traditional” social anthropology
and sociology, privilege the activity, agency, and representations of humans,
and in so doing render the natural world and its individual species as pas-
sive and of interest only insofar as they provide a palette of meanings for es-
sentially human symbolism, dreamings, imaginaries (see Rival 1998; Douglas
1975, 1996). Such an approach has an impeccable track record ranging from
Emile Durkheim to Mary Douglas, and it is not one I want to challenge here
per se. What I do want to challenge is the implicit assumption that this ap-
proach is all there is to the relationship between nature and humanity, or all
we can say about it. Rather than only inquire about the meaning of nature (or
gum trees in this case), I also want to inquire about what it is they do, and,
importantly, what implications those actions have for the world, themselves,
humans, and “the social.”

Following Andrew Pickering’s advice in The Mangle of Practice (199s5) that we
place ourselves in the action—in medias res or “in the thick of things” where the
play or dance of agency takes place—my analysis never assumes that eucalyp-
tus trees and humans exist in separate worlds but rather that what happens
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to both is emergent and co-constitutive. If we allow that gum trees are neither
purely natural nor purely social but both (what we might call a relational entity,
after John Law [1994, 1999]), then what does this say about environmental dis-
courses that endorse and seek to reproduce (or restore) so-called primordial
natures in light of the claim by Tim Low (2003) for a New Nature (in Australia)?
In this chapter I suggest that wilderness and environmental policy in general
need to be mangled. I also support those who argue that agency needs to be un-
derstood always as an artifact of time—of social, ecological, and glacial times
(Macnaghten and Urry 1998; Jones and Cloke 2002).

As Stephen Pyne notes, “Eucalyptus is not only the Universal Australian,
itis the ideal Australian—versatile, tough, sardonic, contrary, self-mocking,
with a deceptive complexity amid the appearance of massive homogeneity;
an occupier of disturbed environments; a fire creature” (1992, 25). Here Pyne
is using gum trees as representations of Australia. This notion, along with
similar material from art, literature, and the media, provide considerable
mileage for the sociology of Australian nature. For example, narratives about
gum trees tell us a great deal about Australian processes of nation forma-
tion; it was against the gum tree that a viable Australia was wrought (the mo-
tif of the so-called Heidelberg school of art is “the now relaxed” pioneer with
his axe [see Allen 19971); it was with the gum tree and against the oak and the
plane tree that a distinctive modern Australia was asserted (introduced spe-
cies were to be chased out while natives were to be embraced, and enthusias-
tically planted); and it was under and for gum forests that an econationalism
was forged against global capitalism (gum trees hereby enter a final phase
as sacred intensities of Australianness with its back against the wall). How
they have changed as objects in the Australian imaginary makes perfect so-
ciological material by describing so well the colonial and postcolonial con-
nection between an emerging Australia and its totemic nature. But Pyne is
surely also being ironic: How can we be so much like a tree and yet remain
so unlike one—so outstandingly human against the woodenness of a mere
tree? Pyne is not making much of a humanist point, but the point is the hu-
manism of the writing slips in with little or no thought required. After its hu-
man representations there is little or no sociological content left to a gum
tree. Or is there?

Pickering (2000) reminds us of C. P. Snow’s description of the “two cul-
tures” of the humanists and the scientists of British society in the 1950s and
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the yawning gap they produced. But whereas in the 1950s the two cultures
barely knew about each other and had little need to do so, in recent years this
congenial polarity is short-circuited by inconvenient new phenomena, such
as biopolitics, environment, and natureculture. Where does the science of bio-
politics end and the humanity begin? Similarly, what is a “proper” nature, or
a “proper” environment? Who can tell us, science or the humanities? What is
the expertise we need to have in order to think through issues raised by genetic
modification? What is a genetically modified organism—nature or culture?
No matter what we consider we seem to encounter agency that slides back-
ward and forward across this once-stable boundary and across “inscription
devices” and “enactments” with multiple implications culminating in what
Donna Haraway terms “states of disorder” (Law 2004).

Pickering defines the humanities as humanist “inasmuch as they study and
theorise a world of humans amongst themselves.” The sciences are “antihu-
manist” precisely inasmuch as they study and theorize a material world from
which humans are absent. Only in science and technology studies, he argues,
has an attempt been made to close the gap, but this simply produces new
tensions: “So, ‘bridging the gap’ between the two cultures creates a different
gap. Now the mainstream scientists and humanists appear as a monolithic
bloc, united in their dualism, against which Science and Technology Studies
[STS] ... appears as a strangely nondualist formation, or, as I am inclined to
say a posthumanist one—where the word ‘posthumanist’ denotes a decentred
perspective in which humanity and the material world appear as symmetrically
intertwined, with neither constituting a controlling centre” (2000, 3). The
significance of this observation and its implications for a much-strengthened
sociology has been demonstrated only too well in Pickering’s analysis of New
Orleans and the agency of the Mississippi River (this volume). Showing how
both the river and the city were entwined in an emergent becoming, the city
from this perspective (i.e., in the thick of things) seemed less of an impregna-
ble blue-printed design of humanity than the delicate and endangered artifact
of an experimental choreography between nature and culture. From this per-
spective the events directly surrounding Hurricane Katrina were interesting:
the failure to grasp what had happened stemmed in part from a false belief
in the city as a supreme humanist triumph over nature. At the same time the
extent of the damage to the social fabric of the city illustrated just how much
the river was involved in the city’s life and shape.
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One of the striking things about Pickering’s chapter in this book is both its
simplicity and its profound implications. It is simple because a place like New
Orleans is, of course, intimately bound up with the specific waters of the Mis-
sissippi; it is so obvious it hardly needs to be stated. Yet it is also profound be-
cause most academic writing on the city supposes it to be a binary opposite
of nature—its antithesis or defeat. It is a space devoid of nature, sanitized by
human technologies and governed by civic orderings. Sarah Whatmore and
Sarah Hinchliffe (2003, 4) argue that urban theory and planning practice ex-
emplify what Tim Ingold (2000, 181) characterizes as a “building perspective”
where “the organization of space cognitively precedes its material expression;
built environments are thought before they are built.” In a manner similar to
Pickering’s depiction of the artist Mondrian, Whatmore and Hinchliffe argue
that the “thoroughly humanist commitments of this perspective are evident
both in the genius of the architects/planners whose visions materialise into
the city and in the strictly human terms in which its fabrication and inhabita-
tion are conceived” (4).

But Pickering is not alone in noticing the necessity of a symmetrical, mo-
nist view of the city, nor the fantasy of humanist order. Nigel Clark (2003),
building on Mike Davis’s claim that California is “configured by waves of dy-
namic instability,” goes one step further in claiming that most cities (and by
implication the experiences of most people) are characterized by their loca-
tion in sites of “turbulence” and by turbulences that they themselves set in
motion. He argues that while social scientists have “been obliged to take into
account the human impact on the biophysical environment, this is not the
same as engaging with ecological processes and events that impact on so-
cial worlds.” Clark considers the themes of extreme weather, seismic unrest,
plague, and predation, and he reminds social scientists that, ironically and
perversely, humanity has tended to look to nature for a sense of order and
equilibrium. More than this, in modern societies this Edenic fantasy has been
responsible for garden cities and for rural or hillside suburban developments
built in such spectacularly dangerous places as the Australian bush or the
Californian chaparral. As Davis writes of California, “Statewide some seven
million inhabitants—the whitest and wealthiest segment of the population—
now live in the suburban-chaparral border zone where the wildfire is king.”
The consequences are staggering: “Two-thirds of all homes and dwellings. . .
destroyed by wildfire since statewide record keeping began in 1923 have been
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burnt since 1980. Individual fires there can cost between $1 and $2 billion
on assured items alone” (1999, 145). According to Clark, though, this is not
exceptional: order and balance are the exception not the rule. If this is so we
would expect turbulence and tensions between nature and society to be both
normative and constitutive of both. As things stand this is not how most so-
ciologists conceive their subject matter, but what happens when one places
oneselfin medias res> What is at stake? And what advantages derive from post-
humanist approaches?

The first and most obvious advantage is that such approaches open up a
world of research possibilities that were precluded by the very nature of the
Great Divide. Relationships that were once unthinkable can now be thought;
relationships that were once understood as structured can now be thought of
as fluid and open. This makes a huge difference. A good example is the recent
research by Haraway (2003) and Franklin et al. (2005) on the relationship be-
tween humans and companion dogs. Truly symmetrical investigations into this
relationship were unthinkable until quite recently. Dogs were held to have lit-
tle or no communicative competence and humans were held to be conscious of
the world only through their own social symbolism. The simultaneous denial
of communicative competence to animals and the assertion of human ten-
dencies toward anthropomorphism descends from George Mead and has re-
mained very influential in scientific and psychological discourse. But as Clinton
Sanders remarks, Mead was also influential in those rare moments when sociol-
ogists considered the human-animal relationship: “Since animals were not fully
fledged social actors from the Meadian point of view, their encounters with hu-
mans were one-way exchanges, lacking the intersubjectivity at the heart of true
social interaction. People interacted with animals-as-objects. The dog owner’s
babbling endearments to his or her canine companion is engaged in a form of
happy self-delusion; he or she is simply taking the role of the animals and pro-
jecting human-like attributes into it” (1999, 118-19). This thesis also rules out
the need to look closely at the relationship itself. After all, it is a fantasy cre-
ation ofthe human, andwhatthe dogis thinking or doing mattersverylittle. The
asymmetrical nature of this exchange is mirrored in other follow-up studies that
try to focus on the cause of health benefits resulting from companion animals.
One of the more common is to measure blood pressure before and after a hu-
man interacts with (looks at, strokes, accompanies) an animal, as if only human
agency and human thoughtfulness are at play and need to be understood.
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While we can agree that human agency, thought, semiotics, and imagina-
tion are critical to understand our relations with animals, and inevitably play
an importantrole in explaining them, we do not have to agree that this is all we
need to attend to nor where the whole answer lies. The most obvious posthu-
manist thesis is that there are two other objects that demand to be investigated:
the companion animals themselves and the relationship itself. Again, the
statistical studies of companion species and human health suggest that hu-
man self-delusion may be less important than the type of relationship and the
species in question. Cats are equally the objects of human projection, but sta-
tistical studies show that they offer less health benefit than dogs (Freidmann,
Thomas, and Eddy 2000). Research might show the relationship to be both a
hybrid cultural form and one builton agency rather than on imagination. If this
is so, then we would be in a position to be able to refine, direct, train, and target
the effect more easily. Policies could be directed to maximize the health ben-
efits, which in Australia alone are estimated to be worth $988 million and
represent 2.7 percent of the nation’s health expenditure (Headey 1998). More
specifically we could then ask: How do dogs and humans shape each other in
species-specificways? This is an entirely new kind of question with pragmatic,
practical, and ontologically new dimensions.

However, the posthumanist ontology is also concerned with the nature
of conscious agency and the limits of control that it can attain. Posthuman-
ists dispute the very possibility of the humanist project as an ordering of the
world, and they argue that “the very illusion of control speaks a fundamental
ignorance about the nature of emergent processes through which conscious-
ness, the organism and the environment are constituted” (Katherine Hayles
1999, 288). As Jeff Malpas and Gary Wickham (1995) argue, failure and insta-
bility are built into human ordering attempts just as much as success and sta-
bility. This is because ordering attempts that push into the world are always
incomplete and are frequently the subject of other orderings that may not be
compatible. Malpas and Wickham identify the problem in the relation be-
tween governance and “known objects”: “Governance is thus predicated on
the resistance of object, not only in terms of the being of the object as some-
thing recalcitrant, but also in terms of the object as in some sense separate
from that which governs. Moreover since every project is always enmeshed
with other projective activities, there can be no guarantee that such projects,
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though connected, will even be wholly consistent with one another” (46).
However well we research social orderings, our labors will be for nothing
unless we pay equal attention to the objects they order, their social life, and
their relationships.

Both Katherine Hayles and Donna Haraway have consistently pointed out
the deceit of humanism. “Mastery through the exercise of autonomous will is
merely the story,” Hayles argues, “consciousness tells itself to explain results
that actually come about through chaotic dynamics and emergent structures.
If. .. there is a relation among the desire for mastery, an objectivist account
of science, and the imperialist project of subduing nature, then the posthu-
man offers resources for the construction of another account” (1999, 288).
In this account emergence replaces teleology; reflexive epistemology replaces
objectivism; distributed cognition replaces autonomous will; embodiment
replaces a body seen as a support system for the mind; and dynamic partner-
ship between humans and intelligent machines replaces the liberal humanist
subject’s manifest destiny to dominate and control nature.

In the remainder of this chapter I sketch a posthumanist account of the re-
lationship between gum trees and Australians. I show how they are mutually
constitutive of each other; how the different fire regimes that they constitute
together have structured social life in important ways and enrolled individuals
into fiery relations; and how both the gum trees and the humans are affected
by each other in embodied or physical terms. Most important of all I demon-
strate a practical value. At present firefighting is conceived in abstract terms,
literally fighting fire. Yet fire is merely the artifact of a more material struggle
between gum trees and humans, and the attention given to fire prevention ob-
scures this true relation. If the alternative posthumanist account were to be op-
erationalized, then greater focus would be on human relations with the trees
and forests themselves, and greater care might be taken in human manage-
ment through more extensive monitoring and removal of debris. As we shall
see this was and is how Aborigines tended to view their relations with the gum
tree forests—that is, expressed not in terms of the risk of human life but rather
the health of the country as a whole, they referred to burning forests and scrub
as “cleaning up the country.” Equally, we shall see how this perspective pro-
vides a better account of the rising numbers of deliberately lit fires and thereby
the means to address the problem more effectively.
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In medias res Australis

Eucalypts are a relatively late arrival within the Mytaceae family. Around the
time Australia had pulled away from Gondwana and was heading out into
the Pacific and northward, the eucalypts were a very minor genus existing on
the margins of rainforestwhere they exploited disturbance and openings in the
canopy. As Australia itself became a more disturbed, drier landscape, the
eucalypts expanded and began to reshape the environment around them, pro-
ducing along with some other species a scleroforest that was adapted to natu-
ral lightning fire. The epoch that Pyne calls the eucalypt revolution took place
only in the last twenty thousand years. As Australia drifted northward it expe-
rienced greater aridity, disturbance, and increasingly impoverished soils. As
this happened the eucalypts mastered this newness, but then became attuned
themselves to newness.

According to Pyne the takeover by eucalypts was staggering and unrivaled
by any species on any other continent. By the time of the continent’s first set-
tlement, approximately 25 percent of the Australian landmass was covered in
forest, and of that 70 percent was eucalyptus forest: “Across Old Australia,
eucalypts comprised some g5 percent of the constituent tree species” (1992,
16). They were remarkably adaptive to almost all environments and were “in-
credibly plastic and unstable”; “hybrids are common within the subgenera,
juvenile habits persist into adulthood, and even phantom species (apparently
hybrid populations that now exist in the vicinity of only one parent) have been
identified. As they expanded, more and more of the plant and animal popula-
tion had to adapt to them, and they became a vital focus for insects, mammals,
and birds: occupying 25 percent of the landmass they harbored 50 percent of
Australian birds, for example” (1992, 18). However, it was their relationship
with humanity that was critical to their own incredible spread across Australia,
since the fire hardiness of the eucalypts also made them fire dependent. Until
humanity arrived, fire was limited by natural lightning strikes. After humanity
arrived and started to use the torch the spread of fire was rapid and extensive.

However the issue was not just the blanket increase in fire, even though it
was extremely extensive and unremitting for upward of sixty thousand years.
Human interventions in the landscape was patterned by a technology of fire
use, which sought to achieve different goals at different times of the year and
in different parts of the country. Ultimately this technology produced not a
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monolithic biotic structure but a mosaic of patches, thereby increasing bio-
diversity and ecosystemic variation. Increased ignition and the routinization
of the practice of fire technology changed the way fires burned and, in so do-
ing, affected new selection pressures on many species including the euca-
lypts themselves. Regular burning was a less catastrophic affair, and if it were
confined to cooler times it could preserve islands of persisting rainforest.
Most especially the burning produced over the course of millennia the grass-
land-eucalypt parklands and savannahs that are, ironically, so attractive to
the European eye.

Here we can identify the start of a dance of agency. Eucalypts began as a
rare specialist exploiter of disturbance. As disturbance, aridity, and fire be-
came generalized conditions in Australia, the eucalypts began to take over
from former rainforest species, but their spread was limited by natural igni-
tion. Once humans arrived, probably bringing fire technology with them, ig-
nition was more frequent and more extensive and fires were of different types
with each seeking different effects. This altered the way forests grew, notably
in the relationship between grassland, dry forest, and rainforest and in the dis-
tribution of animals and other plants. The Aborigines used fire to concentrate
game, torch their enemies, and keep the forest from becoming impenetrable.
Over time, fire-sensitive plants were killed oftf while the more tolerant began
to undergo evolutionary transformations and adapt to fire. Most reached the
point in this evolution of being so adapted to fire that they became depend-
ent upon it and would die out in any one region if regular burning were to
stop. As a result, gum trees have produced an impressive battery of pyrotech-
nic adaptations and, even more remarkably, individual species have adapted
and in a sense need the precise type of fire they grew to expect from human fire
technology.

This rapid evolutionary adaptation that occurred in response to the dramatic
difference that hunters and gatherers made to the landscape must be seen
not merely as something that happened to gum trees but also as something
that they did. Further, we must not think of such adaptations as ecological fait
accompli, but rather as works in progress or organisms that are never finalized.
This is because we can only understand any given organism in relation to the
shifting networks of objects and other organisms that define it, and although
these may best be thought of as bundles or rhizomes, even these metaphors
may be too foreclosing of the essentially open and fluid nature of its ecological
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being. This shift in emphasis undermines our tendency to see organisms
like trees as mechanisms, suggesting instead that they respond to events and
changes in their world. These changing responses result in new patterns of
behavior that we can describe in terms of acts that of course have profound (if
not knowable or intended) effects on the world around them. Trees by their
very nature act, and they act both upon others and in relation to others; this is
why dance and choreography are fitting metaphors for the agency we need to
describe. We need, as Law (1994) suggests, a sociology (or a natureculture) of
verbs and not nouns. In botany the agency of trees is downgraded to the noun
habit, but this is only so from the social time of the gardener or forester. So-
ciologists interested in social and natural change need to take a longer-term
view, but at the same time they need to place analysis in the thick of things in
order to see who is doing what and why that matters. In this respect it is im-
portant to see in round terms what gum trees are doing and why that matters
to contemporary Australians.

First, let’s look at how the eucalypts act in relation to fire. The characteristic
most emphasized by science is that without fire eucalypts cannot reproduce.
The seed cases or gum nuts are very tough and the seeds are very long-lived. A
waxy barrier through which only a hot fire can break protects the seeds. In or-
der to survive bush fires the seeds must be protected by producing this tough
barrier, butonce itis in place the trees require fire in order to release the seeds.
Thus we can say that other forms of agency focus on creating and enhancing a
fiery landscape around them. This involves fueling and fire spreading.

Fueling is achieved by the somewhat dramatic shedding of wood and other
materials in conjunction with the production and distribution of volatile oils.
The eucalyptus oilis in the leaves and bark of the tree, and when itis combusted
it produces an explosive hot flame that is propelled through the canopy in a
fast-moving fire, or through the lower stories in the slower-moving ground-
level fires. But this is not the end of the story. Over even short periods of time,
a few months or so, gum trees very quickly amass large quantities of combus-
tible materials around their base. The tree’s leaves trickle down at all seasons
of the year, and twigs and small branches that seem unreasonably sensitive
to even moderate winds form a deadly carpet of fire-priming materials. Many
gum trees also shed their bark, pieces of which hang down from branches,
boughs, and trunks and in so doing trap all manner of other flammable ma-
terial. Further, perfectly healthy gum tree boughs that produce strong and
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healthy growth are prone to sudden shedding. This feature produces an im-
penetrable mass of materials that make access and transit exceedingly slow
for most large species of land animals including humans, but the main pur-
pose of the debris accumulation is to create a strong, evenly distributed and
sustained blaze. Finally, most gum trees create extremely dry soil conditions
around their base, thus preventing the buildup of fire-suppressing understo-
ries or footholds for rainforest species. Even after good rains the soils in gum
forests remain very dry.

Gum trees are also active in spreading fire. This is achieved not only
through the chain of combustion through the canopy and the litter but also
through spotting fires downwind from the fire front. Caught in the updraft
of forest fires, the asymmetric gum tree leaves spin and sail with the updraft
very high into the upper atmosphere. With their rich concentrations of oil,
they are typically still smoldering even after a very long flight. Eventually the
leaves fall away from the influence of the updraft and are caught in the more
lateral northerly winds that usually propel bush fires at great speed. In rela-
tion to these winds the leaves begin a shallow descent landing up to ten kilo-
meters away from the fire front. However, under the dry conditions of the
summer and the baking heat of a northerly blow a smoldering leaf can set off
a spot fire, thus making sure that the fire is reproduced across any natural fire
breaks such as mountains, rivers, and marshy valleys, and across man-made
barriers as well.

Posing the idea that trees act is typically hampered by the nature of human
perception of them, in addition to the humanist tradition that reduces agency
to a capability that humanity alone possesses (Latour 1993, 138). Because trees
move very slowly and their activities are spread out over relatively long periods
of time, trees appear, like slowly moving clocks, to be essentially passive. But,
as Owen Jones and Paul Cloke note, “trees produce action not only through
their overall growth and development but also in their seasonal and longer
term cycles. A wood or city park, say, are deeply different places in winter,
spring, summer and autumn” (2002, 69). Gum trees produce cycles of de-
bris or “fuel” accumulation that are followed by fire and then by regeneration;
if gum trees are not subjected to fire every two hundred years or so they will
naturally die and be replaced by rainforest species more or less completely.
Over the course of such cycles they may destroy parts of a modern city, wipe
out longstanding farms, reconfigure natural wildlife systems, and change
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insurance premiums or transform the aesthetic appeal of a given place. As
Murray Bail says, “It is trees which compose a landscape” (1999, 16), but they
do so in their own time—a time that humans find hard to recognize. There-
fore it is vital that hybrid collectivities are not simply defined in terms of social
time, for fear that our understanding of agency relations will in this way sim-
ply revert to the study of those networks that center on human agency (Jones
and Cloke 2002, 69).

We know trees grow but even this growth can only be perceived over long
periods of time. Some trees are used by humans to trace and represent the
slow time of seasonal change, hence in deciduous higher latitudes autumn is
fall and spring can be bud burst or blossom time. However, we do not acknowl-
edge these as acts but as events without agency. More recently the constitu-
tion of agency has been enlarged by Actor-Network Theory (ANT) writers, a
new group of geographers lead by Nigel Thrift and David Harvey and feminists
such as Haraway. For them an actor is defined by its ability to create effects and
to be responsive to the world around it. Or as Whatmore, following the ANT
tradition, elaborates it, agency should be seen as a “relational achievement,
involving the creative presence of organic beings, technological devices and
discursive codes” (1999, 29). These analysts also speak of agency as having
a distributed quality. For obvious reasons intentionality, language, and con-
sciousness are unnecessary to this definition of agency as it has been redefined
in recent years: if these elements were to be included, much human action
would be ruled out (since so much of our action and activity is unconscious
or noncognitive) and unintended consequences could be wrongly regarded
as without agency (see Thrift 2000a; Law and Hassard 1999). Cloke and Jones
(2001) show how fruit trees act in the Somerset orchard they studied, and how
eucalypts in Australia can be shown to act not only in response to new condi-
tions but in their habits and character and interface with humanity.

Humans certainly feel “the push” from gum trees. Over a relatively short pe-
riod humans are only too aware of one of the trees’ main activities: by shedding
large quantities of boughs, branches, twigs, leaves, and bark they build up a
massive pyre underneath themselves. If eucalypts are left without any man-
agement of this buildup, even for one or two years, they become a fire hazard,
human passage through the forest becomes closed off, and new undergrowth
is suppressed and game less common. Rather like the flower that attracts the
bee, the eucalypt prompted aboriginal people to torch this debris—hence the
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use of the term “to clean up” the country through this activity. To keep “coun-
try” clean, accessible, and productive of game, forests had to be burned fre-
quently.” The fire that this regular burning produced was low in intensity. It
was sufficient to release new seeds from their protective pods and to release
nutrients into the ground but not sufficient to damage the trees themselves.
Trees burned normally would bounce back through specially adapted lignotu-
bers just beneath the soil line.

Itis clear then that the eucalyptus evolved first in relation to the disturbance
of natural fire and then to the more systematic fire technologies of aborigi-
nal people, which expanded the trees’ range and grip on the landscape. The
range of effects that they might have, however, is never stable: the trees de-
pend on the nature of subsequent human interventions—or lack thereof—on
those landscapes. In other words, when white settlers arrived the effects, or
agency, of eucalyptus trees was very likely to change in ways that the settlers
and even subsequent generations of settlers could not predict. Two very im-
portant things can be said about the new relationship of the trees with the new
humans. First, the fire regime they were used to ceased. Regular and system-
atic burning was not a feature of colonial Australia, rather the opposite was
the case. This meant that the trees now created even more intensely fueled
forest areas. Second, the new humans could not anticipate the singularity of
risk from gum trees. Although they cut down millions of hectares of gum tree
forest they also left many hectares standing, often very close to settlements. It
was to take a very long time before the precise nature of the risk was known
and an effective response formulated. However, as with the U.S. Army Corps of
Engineers and the Mississippi River (Pickering, this volume) the emergence of
theories about the situation did not solve the problem and return the world to
equilibrium so much as simply change the nature of the dance steps.

I do not want to go into too much detail on the ontology of fire itself, except
to say that it can be regarded as a form of decomposition, albeit a very rapid form,
that releases locked-up nutrients for use by trees and other plants. Bush fires
in Australia are where basic life processes converge for both humans and trees.
Both use fire in producing their essential food, simultaneously and symbioti-
cally. However, I do want to say that fire is not a separate agent but always a spe-
cificartifact (fire is neverjust fire) of the relationship not only between gum trees
and humans but also other agents (weather systems, ploughs and other metal
implements that cause unintended ignition, cigarettes, cars, discarded glass
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bottles, etc.). Fire, of course, is not a separate element and its nature is directly
related to human and plant actants. This is always the case no matter what the
agents that cause it are. If we were to consider house fires instead, especially
those caused by electrical faults, we would say that the key agents involved
would be those technologies that degrade or fail, such as wiring, switchboards,
or electrical appliances in conjunction with human agents (e.g., residents who
fail to maintain or safeguard; workers who fail to fitappliances properly; errors
in construction at the factory). We would not say that a house fire was caused by
fire, we would say instead that the fire was caused by a responsible agent (faulty
wiring, a failed appliance, or a careless householder).

Here I want say a few things about the aboriginal accommodation to and
agency within this fiery environment. From the records and logs of the first
ships to sail the length of the eastern coast of Tasmania in the eighteenth
century, we know that early explorers were struck by the sheer extent of fires.
The log of James Cook in the Resolution records the continuous presence of
bush fires in the forests from the northern cape as far as his journey’s end
at Hobart, a distance of some three hundred kilometers. Another example
comes from an entry dated March 10, 1773, in the log of the explorer Tobias
Furneaux in the Adventure: “The trees are mostly burnt or scorched, near the
ground, occasioned by the natives setting fire to the under-wood in the most
frequented places; and by these means they had rendered it easy walking.”>
Fires were very well understood by Aborigines and they knew how to control
and direct them. Recorded observations by some Europeans mention the sight
of fires over vast areas: these may have been set unintentionally or had burned
out of control (indeed, perhaps the gum trees were ultimately impossible to
control owing to their ability to raise spot-fires), or maybe they were left out
of control intentionally in order to burn a very large area. Subsequent research
has shown how aboriginal fires targeted specific tracts of country impacting
differently on a range of vegetations. Over time this created a mosaic pattern
of vegetation geography. Despite aboriginal ability to control fire, fiery
environments require specific forms of mobility and nomadism. In the case
of Tasmania, with the presence oflarge fires and with Tasmania’s notoriously
unpredictable shifting winds, the Aborigines’ ability to move at short notice
was also necessary at times. This ability to predict weather, especially shifts
in winds as well as a keen sense of knowing when and where to move, was
recorded in Tasmania by Augustus Robinson (1971 [1829]).
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Becoming Europeanized Gum Trees

This dance of agency and the relationship in Australia between gum trees
and humans offered possibly the most difficult conditions and challenges
to European settlers and their sedentary way of life. In seeking to establish scat-
tered permanent settlements and permanent field systems of agriculture, the
Europeans had no choice but to clear trees in an extensive manner. Fire could
not do this, and for many decades large numbers of Chinese ring-barker
gangs made their way through millions of hectares of forest improving its value
as they went. However, even though it was economical for land developers and
farmers to clear forest for agriculture, there remained millions of hectares of
forest that was unsuitable for agriculture. These forests lay in scattered patches
across the entire continent, notably in the zones of greatest white settlement,
along the coastal strips and hinterlands of the east coast. Unlike the savannah
parklands produced by constant aboriginal burning, a landscape that so pleased
the first European colonists and made possible the long pony-and-trap journeys
through the bush, the forest that arose subsequent to the removal of Aborigines
was very different as well as highly dangerous to have close to settlements.

As Phil Cheyney notes: “As soon as Aboriginal burning ceased, the re-
growth of the vegetation was extremely rapid and within a few years the grass
was ‘choked by underwood’ and by the regeneration of young trees. Major
Mitchell describes ‘the omission of the annual periodical burning by natives,
of the grass and young saplings has already produced in the open forest lands
nearest to Sydney, thick forests of young trees, where, formerly, a man might
gallop without impediment and see whole miles before him.’ This regenera-
tion of forests around Sydney was repeated in other parts of Australia and is
still happening today in areas of north Queensland” (2003, 22). Further, the
issue is not just the denser growth of the trees themselves but also the rapid
buildup of leaves, twigs, branches, and boughs. As Richard McDonald notes:
“Awell-grown forest unburned for years was an explosion waiting to happen.
Three centimetres of leaf litter was equivalent to one centimetre of refined
gasoline lying on the forest floor” (2002, 70).

After the removal of Aborigines, bush fires became more explosive and
dangerous and a litany of major disasters were experienced: Black Thurs-
day, 1851 (Victoria); Black Sunday, 1926 (East Melbourne); Black Friday, 1939
(widespread in eastern Australia); Black Tuesday, 1967 (Tasmania); and the
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Canberra Holocaust, 2003. It was only after the major 1939 fire that poli-
cies and strategies for systematic burning oft were widely used, but the risk
around Sydney and Canberra continues to persist. Indeed, the fires seem to
be getting worse in scale and more frequent.

The fiery dance of agency between white settlers and the gum tree takes on
an altogether different form. At one level it places the gum tree and dry scle-
rophyll forest in an ambiguous relationship with modern urban humans, but
on another level the dance is one of a series of nondualistic defining features
of Australia as a nation. In terms of the latter point, white Australia is and
always was an essentially urban social formation, so why worry about trees
and bush fires? The answer is that urban development in Australia is not the
building of great cities of apartments but the sprawl of great suburbs. As in
the United Kingdom, the best sorts of suburb are those that combine prox-
imity to urban amenity with proximity to nature, which in Australia means
forest or bush through most of the southeastern portion of the country (in-
cluding Melbourne, Sydney, Canberra, Adelaide, Hobart, and all of the country
towns in between). These suburbs have been spreading out since they were
founded in the nineteenth century, and in this way each generation creates it-
self in the same manner by seeking to build a new home on the rural fringe.
This is still true today. In Hobart where there are many older homes for sale in
the city, new couples tend to favor building their own house on the (cheaper)
city fringes, which are extremely close to the bush. From the 1960s onward
some suburbs changed their character and aimed to be permanently “in the
bush”—in the unlikely and dangerous hybrid called “the bush suburb.” Can-
berra fulfilled the more extreme aim of a “bush city” with results in 2003 that
few could have imagined.

Black Tuesday, Hobart 1967

In my backyard in Hobart I have about thirty gum trees and several stumps.
Almost all of them are blackened from the fire of February 7, 1967. On that
day, many small fires that had been burning flared up around 11:00 AM, and
in a period of just over five hours burned an area of some 264,270 hectares,
caused the death of sixty-two people, and resulted in the loss of 1,300 houses
and cottages within fourteen municipalities along with 128 nonresidential
buildings including factories, churches, halls, post offices, hotels, service
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stations, and schools. The fire cost the state of Tasmania, with its population
of 500,000, around $40 million.

Despite a long history of bush fires in Tasmania, including a particularly
nasty fire in 1934, it took the disaster conditions of the 1967 fire for new steps
to be added to the fire dance. Up until then, rural fires were allowed to burn
themselves out in the belief that a city such as Hobart could not be torched.
Such wisdom, however, was largely based on the conditions of the city before
it had started to build up the gullies and foothills of Mt. Wellington and into
fairly densely forested areas.

The Rural Fires Board Annual Report, 1953 states that 256 firefighting units
existed throughout Tasmania. Ten years later in 1963 the board reported that
voluntary fire protection covered approximately 12,500 square miles or 46
percent of the state. In many instances these brigades were “on paper only”
and thus not equipped to fight fires. In many communities the citizens’ lack
of interest undermined attempts to form brigades. In addition, there was no
overall coordination of firefighting but rather a formal difference existed be-
tween the professional urban brigade and the rural volunteer brigades. The
lack of coordination was marked by the fact that only a few professional ur-
ban machines were in radio contact and such contact itself was restricted. On
the rural fringe the brigades consisted of motley crews equipped only with
hand implements and doing no back burning. At this time, there were provi-
sions requiring landowners to dispose of combustible materials, including
gum tree debris, but these rules were not enforced because the authorities
(councils) in question did not possess landowner records and “had better
things to do” (Wettenhall 1975, 71). Fighting fires thus was hardly an attrac-
tive proposition in local communities and quite clearly of low priority to the
authorities. It is little wonder that Hobart was nearly lost in 1967.

The Social Life of Modern Bush Fires

Following the devastating fires of February 1967 in Tasmania, the Rural Fires
Act was amended to ensure that the organization of volunteer fire brigades
was maintained at the community level. Local fire committees were formed
that approved the development of brigades in municipalities and recom-
mended policy to local councils in matters such as fire hazards, equipment,
planning, and related matters. Reorganization came in 1977 after a review of
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the fire protection arrangements in Tasmania. The result of this inquiry was
thatall brigades—urban and country, career and volunteer—were, beginning
on November 1, 1979, brought together under the umbrella of the Tasmania
Fire Service. From this point on the funding of volunteer brigades was im-
proved and brigades were provided with standardized facilities, equipment,
and training. At the time of this writing, approximately 5,000 volunteers from
236 stations are members of the Tasmania Fire Service, and the increased
status of the role of the firefighter is enhanced via a more state-of-the-art
technical operation. As a result, the relationship between communities, fire-
fighters, and gum trees has changed in interesting ways.

The move of the suburbs into the bush has created an interesting homoge-
neity of experience for Australians of all ages, namely the experience of semi-
rural life in the city. As such, this life has involved everyone in the fiery dance
with gum trees—a situation that is serious in a country that favors wooden
homes. Although humans still start most fires, these fires are now also re-
lated to the exigencies of suburban life (weekend barbeques or campfires;
a cigarette tossed out of a car window; teenagers playing with lighters) or
to contemporary farming practices where machinery sparks can easily start
a blaze. However, there are also more complex and intriguing causes of
ignition that point toward the more interpellative qualities that fire has
within a fire landscape. In eastern Australia, people seem to be drawn into
fire’s self-perpetuating regime. While most Australians might admit to enjoy-
ing fire around camps or a log fire at home, there is no doubt that some people
are attracted to fire itself or, more properly, bush fires, and when fires fail to
occur naturally or by accident on days of extreme fire risk, it is thought that
many are now helped on their way by arson. In a documentary that aired on
ABC in February 2003 it was revealed that between 1993 and 2003 the number
of fires started by arson grew from 30 percent to 50—-60 percent of all bush
fires. According to Matthew Willis (2004) deliberately lit fires are the cause of
25—-50 percent of all bush fires. Whereas in the late 198os there were approx-
imately 60 deliberately lit fires per 100,000 people, by the 19gos there were
170 per 100,000 people. Further, in the 198os there were around 300 bush
fires per annum, but by the 19gos this number had grown to 4,400. The ABC
documentary also suggested that the voluntary firefighting brigades either at-
tracted or produced “firebugs,” because the starting of fires produced huge
thrills along with feelings of accomplishment, power, and, in the Australian
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semibush and bush context, enhanced status from a nervous but apprecia-
tive community.

The social life of bush fires was first noticed in 1939 by H. G. Wells during
his visit to Canberra for the annual meeting of the Association for the Ad-
vancement of Science. The 1939 bush fires disrupted the meeting with smoke,
and eventually the delegates could do little other than go to the fire front to
help out. Later H. G. Wells advised Australians to fight wars like they fought
fires: “The thing to note, in a war-threatened world, is that for Australians, as
for people at home, this sort of thing exhilarates. Everyone we met [during the
fire] was dirty, hungry, thirsty, fraternal and quickened” (Wells quoted in Grif-
fiths 2001, 146; my emphasis). In short, bush fires that threaten communities
produce great excitement and a sense of teamwork, and they have a certain
deadly appeal that is not dissimilar to war or mimetic contests such as sport
(see Elias and Dunning 1986). However, I want to underline the fact that fire-
fighting is not a mimetic contest but rather a true fight with great stakes in
winning each bout. Itis this factor combined with the largely embodied nature
of the fight that contributes to its gravitas and elevates its fighters above even
sports celebrities, if only briefly and less remuneratively. The point is Austral-
ians really do fight trees, not a separate element, that is, fire. Once experi-
enced, the thrill of firefighting often leads to further thrill seeking. Seventeen
volunteer firefighters have been convicted of starting bush fires in the past five
years, which is a startling number given the extreme difficulties of proving a
crime in which the chief characteristic is the destruction of its own evidence.
In November 2002 the Sydney Morning Herald ran an article about Richard Koc-
sis, a criminal profiler, and his study of serial bush-fire arson. As the article
states: “Most of the serial bushfire arsonists in the sample fell into the ‘thrill’
category, which Kocsis describes as ‘the most malignant.” ‘Thrill’ arsonists
associate random destruction with gratification of some kind—not sexual in
nature, and not to do with personalised anger or resentment. The thrill seems
to be centred on the power the fire gives them, or the attention they gain.”3

In referring to this phenomenon I use the term interpellation because the
factors that are so obviously at play are neither human nor natural but both.
The complex intertwining of trees constantly acting in such a way as to create
fire, with a settlement and forest management pattern that exacerbates the
risk of disaster, creates in rural areas and suburbs alike a powerful tension
that speaks directly to people and pulls them into its gravity. One firefighter,
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Peter Burgess, was convicted of starting fifteen bush fires across New South
Wales. He had pinned his life project on being a respected and superior fire-
man. He told police that he was excited by fire and that he got emotional sat-
isfaction from the praise heaped on volunteer firefighters. Fire gave him a
feeling of accomplishment. The excitement induced by experiencing a bush
fire close to home is life altering, and despite their danger they are thrilling
affairs in the relatively eventless suburban life. Indeed, the arsonists are not
the only people who are drawn into the fiery dance of agency of the Austra-
lian bush. The approved method of fighting fire advancing on properties is
to stand one’s ground and fight them, and in the awful fire of 1996 this is
what happened in Hobart, albeit without the massive destruction of 1967.
All residents want to prevent their homes from any type of damage, let alone
seeing them razed to the ground. Thus in Australia part of the dance is a se-
ries of routines, some domestic and some communitarian, that are called
forth by gum trees.

Andrew Pickering has alerted us to an important idea. Elsewhere in ac-
counts of the relationship between nature and nationalism the gum tree has
figured first as an aesthetically unpleasing blot on the landscape and then as
the vanquished and lonely (but romantic) figure standing isolated and alone
in the middle of a meadow, offering shade to grazing cattle. By these accounts
the gum tree symbolizes the victory of modernity over nature: once controlled
it can stand as an attractive symbol of nationhood. At the same time it stood
as a passive object beside the only active agency in the world, humanity. This
romantic construction was a perfect dualist example of humanity and nature.
Butthe accountI have given here is very different. Although itis no less atten-
tive to the true facts of the matter, it goes into the thick of things; from here,
where most Australians live or have lived, the gum tree is a different thing,
but so too are the humans. Gum tree forests are different active agents in the
country and city. They are dangerous and unpredictable and require constant
attention, training, and vigilance both before and during actual fires. They
are constantly doing things: dropping boughs and other fuels, spreading into
uncultivated areas; renewing their presence after fires; serving as the host for
fires that burn vast areas of bush and settlement. Australian suburban life
has also been shaped by the trees. The specific form of protection needed
through volunteer groups provides the means of a local solidarity that is as
meaningful and significant as any other agency of defense or health.
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This solidarity extends beyond the immediate locality of one’s own suburb,
because more than one fire unit is required for big fires. Indeed, Tasmanian
firefighters regularly travel to New South Wales, Victoria, and Western Aus-
tralia where major fires threaten crops, animals, forests, and cities. In this
way a big bush fire, like any attack on a city, is a major national incident and
mobilizes a strange but unmistakable sense of nationalism. Such a fire tells
and retells the story of Australia—a land of great opportunity and pleasure
but also a land where nature is not and cannot be properly tamed. It tells this
story in terms of social organizations that are made in relation to their dance
with nonhumans. In this very precise way Australian nationalism is not just
about finding symbols to unify, but instead is an effort in practicing, sensing,
and battling against a familiar nature that has done as much shaping as it has
been shaped itself. Somehow nature in this view seems to define very precisely
who Australians are as dance partners. Is this a monist view of the relation-
ship between the natural world and humanity? Are modern Australians made
as much by nature as they are with nature? Are we glimpsing monist aspects
of nationalism? I think we are.

The intertwining of the so-called natural and social that is necessary to
tell such a tale is starkly different from the dualist way it is normally told.
So, for example, scientists are quite happy to describe the nature of gum
trees as pyrophytic, fire loving, and fire dependent, and even for fire itself to
be attributable to and distributed by the biology of the eucalyptus. Eucalyp-
tus trees were an artifact of natural fire in the first instance and then of hu-
man fire regimes. First they adapted to surviving fire and then they adapted
further to spreading fire, for there is no doubting their genetic and morphic
design in this direction, nor their practice of laying down fuel and causing
ignition for up to five miles downwind of themselves. However, in the hu-
manities, in the many books on bush fires, fire is abstracted from its natural
agents and is given an independent elemental quality. In accounts of ma-
jor bush fire disasters it is as if fire is a natural phenomenon independent
of the gum trees that cause it. The account of Black Tuesday by the political
scientist Roger Wettenhall (1975) is an excellent example: whereas there is
continuous reference to fire, gum trees do not even register as an item in
the index. Worse still, the force and agency of gum trees is hidden behind
simple lapses of humanity in taking the necessary fire precautions. This is
a typical humanist delusion because until humans were pushed into it by
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the agency of gum trees, the plans and policies from which a lapse could be
identified did not exist.

Black Tuesday illustrates how gum trees are formative of community and
national life, and how they are not, ironically, merely symbolic of the hu-
man domination of Australian nature as dictated by the Heidelberg school
(or Drysdale). The gum tree in my account here has become a ubiquitous and
powerful actor in Australian society by forcing profound changes in the land-
scape and on the social structure. The gum tree also provides, in performative
terms, an answer to the paradox of why an essentially urban society would
construct itself in terms of a rural society, a society seemingly close to na-
ture. Intuitively we might think of the Gellnerian story of a nation in need
of a primordial origin myth. But now I am not so sure. If I have learned any-
thing about the gum tree it is that it won’t allow urban Australians to get away
from it; in the dance the gum tree is a femme fatale—she leads. Are Austra-
lians willing partners? Although it is frightening, it is curiously exciting to be
stalked in the hot summer weather. Bush fire disasters evoke communitas,
those incredible moments of social solidarity unparalleled even by sport. In
terms of the aftermath of fire, Wettenhall speaks of the “communal egotism”
where, in the case of Tasmania in 1967, “for several weeks it was hard for
Southern Tasmanians to put their minds to any question unrelated to their
own collective predicament” (1975, 84).

Note also that in accounting for the social life of gum trees we find our-
selves revisiting Durkheim’s social effervescence, and we see that it is still
dancing around fires. More tangible social becomings resulted from the
dance with gum trees. The new social arrangements for dealing with bush
fires also included managing the gum trees. It involved watching them
and keeping an eye on their pyrocentric buildup. It involved fuel reduction
through burning off, maintaining fire breaks, educating the community, and
fund-raising. After 1967 new institutional and organizational structures
came into being that kept a tight coordinating watch over the entire state but
devolved immediate control to the community level. The number of voluntary
firefighter brigades increased and had less trouble recruiting with a centrally
funded, well-equipped, and effectively paid working environment. As the
distinction between volunteer and professional firefighters diminished, es-
pecially after the mixed Tasmanian taskforce was sent to New South Wales
to assist in fighting the bush fires of 1996, and local brigades took over the
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broader accident, chemical hazard, and road incident work of professional
firefighters, to be a volunteer firefighter took on new meaning and signifi-
cance. Despite all the science and technology, the training and the risk min-
imalization, bush fires in Australia, like the waters of the Mississippi River
at New Orleans, are on the rise and are becoming a more fixed aspect of our
life.

Australia and California Compared

This fixed aspect of bush fires in Australian life is quite specific to the social
and natural actors involved. The natureculture of bush fires in Australia is not
the same as the natureculture of wildfires in California. To begin, in each case
the anthropology of those who live among or near trees is very different. The
rural fringes of Australian cities are typically and historically lower-status areas
and the rural small towns are frequently characterized as socially problem-
atic. In most cities it is the central suburbs that command the most prestige.
In California, Davis reminds us that “the suburbanisation of Southern Cali-
fornia’s remaining wild landscapes has accelerated in the face of a perceived
deterioration of the metropolitan core. As middle- and upper-class families
flee Los Angeles (especially its older ‘urbanized suburbs’ like the San Fer-
nando Valley), they seek sanctuaries ever deeper in the rugged contours of the
chaparral firebelt” (1999, 142). Whereas the Australian bush cultures have de-
veloped a strong self-help ethos, and where their own fire brigades are a fo-
cal point of community life and prestige, in the case of California the wealthy
hill-dwellers expect the state fire services to protect them absolutely and com-
pletely, regardless of the cost and without any input from themselves. The
Australian residents are organizationally and personally related to the forests
around them, while the American residents are divorced and insulated. In the
two areas these social and cultural factors lie behind two completely differ-
ent policies on fire prevention. In California the policy is for a complete ban
on fire in the most dangerous areas. While this might well succeed in reduc-
ing ignition among responsible middle-class residents, it fails to do anything
about fuel levels; as each year passes the fuel accumulates, which results in
much hotter and more destructive fires than was ever the case in the past.
In Australia by comparison, the local nature of firefighting and responsibil-
ity for prevention means that in cooler times of the year a great deal of back
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burning takes place to reduce the fuel loads around residential areas. How-
ever, because the local brigades rely on fighting fires to maintain their sta-
tus and income, individuals are now more prone to deliberately light fires. In
Australia the number of homes lost to bush fires has declined sharply, while
in California the number has grown exponentially.

Ironically, the wildfires of California are something of a misnomer in that
the trees responsible for most of their ferocity are not wild native trees but
rather introduced Australian eucalypts. For example, in the hills around Oak-
land and Berkeley the dominant trees historically were native oaks, but these
were all logged in the 1880s and were replaced by plantations of eucalypts
that then seeded easily across the entire region. Eucalypts now comprise 70
percent of the vegetation fueling contemporary wildfires.+ Again we see euca-
lypts with yet another dance partner and yet another fire regime—one that
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Davis (1999, 143) has called the “ ‘postsuburban’ fire regime.” In this dance
the trees are subject to no regime of regular burning, and the pattern of dis-
persed settlement makes it highly difficult to back burn safely. The dance of
firefighting in the Malibu area comprises a house-by-house defense strategy
that now involves the use of new technologies: the CL-415 “Super Scooper” is
a huge amphibious aircraft that per fire drop can load up to 14,000 gallons of
seawater. Itis perhaps only fitting that in such exclusive areas firefighting has
become such an expensive, elaborate affair. In the October 1993 fire the cost

of mobilizing the 15,000 firefighters alone was $100 million.

More Dance Steps, Other Politics

There is yet another dance with gum trees in Australia that has significant so-
cial and economic ramifications. By removing the trees from so much of the
land so completely and thus changing their mosaic patchwork presence on
the land, Australian farmers and town planners have inadvertently raised the
water table. This change has across a vast area of Australia created the specter
of salination that affects roads and buildings as well as soils and wildlife.
This dance involves replacing trees and experimenting with new variations
on their primordial mosaic presence, as well as new forms of engineering
and agricultural practice. This experimental maneuvering mirrors the dance
of agency on the Mississippi described by Pickering, and in a sense it gives
a much firmer footing to some of the more ethereal statements that Tim
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Flannery makes in relation to the destiny of Australia as tied to Australian
nature.

In this light, what is it that environmentalists and econationalists are seek-
ing to protect from humanity? This is a thorny question. If gum trees and
the entire Australian biota are created and modified by humanity principally
through the medium of fire technology, can there be such a thing as a proper
Australian nature that is not “managed” after the manner, if not exactly, of
aboriginal technology? The fires that threaten Australians today are not the
same fires burned by Aborigines, nor are national parks managed in a simi-
lar way. It seems unlikely that there will ever be the economy to reproduce
aboriginal fire regimes in Australia, and in any case the knowledge of these
regimes largely has been lost with the passing of the aboriginal presence in
so many areas. So how do we choose what is a proper or appropriate nature
given that so-called ecosystems (another invariant of science) are similarly
contaminated by a lost humanity? Given that almost everywhere Australian
nature is also dancing with a large number of introduced species that, quite
frankly, can never be eradicated, and that an equally large number of Aus-
tralian plant and animal species have made opportunistic moves out of their
hitherto “natural ranges,” how are we to determine the course of environ-
mental policy? This is Tim Low’s (2002) idea of “the new nature”—an idea
that is not yet accepted by science, environmentalists, or of course the nation
in whose name these elements of high culture now act. One thing is for sure:
it is not possible for that nature to be conceived of as created or living sepa-
rately from humanity. Equally, when doing sociology in Australia we must re-
member to apply the same symmetrical logic to our work and not conceive of
sociology as humans merely “living among themselves.”

Conclusions

This sketch of a posthuman account of Australian nature and society has
quite radical implications for the way we do sociology and the way we con-
ceive of nature. By this account nature is not separable from the social, but
rather both are inextricably intertwined in a “becoming.” Standard enlight-
enment orthodoxies have sought not a science of assemblage and becoming
but one of separability and solid-state existence. Other approaches that seem
to posit activity to the natural world that are not posthumanist often stray
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far from the mark. So-called critical realism, a variant of neo-Marxism, at-
tributes activity to natural phenomena through their internal “causal proper-
ties” but in doing so they are made to have a separate existence with potential
connections or affordances rather than being embedded in already-existing
connections or assemblages (see Martell 1994). These can become active or
notand causal or not through their interaction with others although the great
prime mover of the realist ontology is humanity. In this scheme both human-
ity and the natural preserve their separable ontologies from which vantage
points they can enter into dialectical relations, thereby creating only new con-
figurations from their robust parts and not, critically, “deterritorializiations”
and “lines of flight” as Deleuze and Guattari would put it (1999, 88-89, 142—
45, 510). In this way nature can be championed and environments preserved
against the depredations of humanity (in the guise of capitalism) because in
the realist ontology they are in theory (and ideally) separable. Because their
scheme follows the notion of a world of “completed” and “created” individual
forms and things, in a classificatory hierarchy nature and humanity do appear
to be different and separable. But that appearance is merely the artifact of
the classification and not the other way around. Nature can be deemed to be
something that is clearly not human or social. However, I have shown in this
chapter that this is decidedly not the case. Aborigines, gum trees, and mod-
ern Australians have been involved in mutual becomings.

There are, of course, practical benefits arising from the posthumanist ac-
count traced here. To begin, we can start to understand the complexity of the
aetiology of the firebug. To date these individuals confound most attempts to
understand them based on models of the rational, sane individual or the psy-
chopathological personality. The normative ways in which ordinary Australian
firefighters are so easily interpellated by the fire landscape needs to be un-
derstood and ameliorated through training and management. Further, gum
trees do not merely drop combustible material but on hot dry days they create
in the minds of those called upon to fight fires a tension and anticipated ex-
citement. This is an embodied rather than a cognitive experience or relation,
and the more nuanced sociology of Norbert Elias or Jose Gil is called for but
seldom seen in environmental sociology. The arsonists are not setting fires in
a detached, abstract manner but as knowledgeable connoisseurs of the fiery
landscape in their world. As Gil writes, “relations to a tree, a prey, a star, an en-
emy, a loved object or desired nourishment set into motion certain privileged
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organs including precise spaces of the body. Exfoliation is the essential way
the body ‘turns onto’ things, onto objective space, onto living things” (1998,
127).

Equally, attention given only to fire risk rather than the management of the
trees and forests themselves is an understandable humanist move but not one
thatacknowledges the complexity and distribution of agency or one that opti-
mizes the human practice of dwelling among gum trees. Aborigines seldom
created episodic dangerous fires because they created weak, low-intensity
fires by paying attention to when the landscape needed “cleaning.” The mas-
sive costs of contemporary bush or wildfires could easily be reduced by this
sort of care of the land. But if the problem continues to be perceived as one of
fire rather than one of trees, and if risk capital continues to be placed in fire-
fighting units rather than in tree and forest management and care, then fires
will continue to threaten our cities and suburbs. By paying more attention to
the agency of gum trees—in other words, taking notice of what they are do-
ing and have done—Australians will always be in a better position to assess
the risk they pose at any one time. Perhaps this is best not placed in the hands
of a volunteer organization of firefighters with their very limited resources,
but rather in another form of local organization such as an inspectorate or a
more nationally coordinated organization.

More generally, perhaps, modern settler society should realize that to
be more effective they need to learn from aboriginal people and maintain a
greater presence in forested areas and in the “country” generally; that good
environmentalism is keeping people on the land and not off it. At the mo-
ment, many forest reserves are either in private land where owners are unable
to prevent them from becoming hazardous (because they are either absent or
are unprepared to spend money on management) or in national parks or state
reserves where in recent times policy has been influenced by “human hands-
oft” values. Maybe this is not the best strategy. In order to be able to respond
more effectively to the agency of gum trees perhaps we need to reorganize
ourselves, and such a transformation might herald a radical change in the
eco-politics of the twenty-first century.

Finally, my posthumanist analysis suggests that we need to take account
of the different times over which the agency of eucalypts becomes manifest
(to humans). It seems clear that the social times of specific forest policies,
management plans, fire events, and resource use are often out of kilter with
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the longer-term ecological and glacial times over which the trees and forests
are active and influential. For example, I have shown in this chapter how,
over the glacial time of the emergence of eucalypts, the species experienced
such dramatic changes that they became adapted to change itself and that,
compared to other species, they are by nature rather unstable and incom-
plete. However, we tend to imagine them as the opposite—as ancient, stable,
fixed, and central (as in the notion of climax vegetation) to the environments
in which they occur. Perhaps we need to realize that their nature is nothing
more than a response to the fiery technology that to a great extent was man
made; that while they are very effective in enrolling modern humans into the
fiery landscape they are not really committed to maintaining it. Obviously by
our own actions, in absenting ourselves from the landscape and refusing to
maintain the regular aboriginal burning, we are creating different types of
fire that are much hotter, larger, and more destructive, and we are thus set-
ting gum trees off on yet another evolutionary trajectory. Is this what we want
to leave as a legacy of our custodianship for the human generations that fol-
low us? It seems that over the longer term most Australians would prefer that
the exponential rise in the number and destructiveness of these fires would
be reversed. Maybe the inhabitants of Malibu would agree. Perhaps this sug-
gests that we should intervene once again in the essentially plastic nature of
these species and produce, through different technologies, new genetic ver-
sions more in keeping with the contemporary landscape: gum trees, for ex-
ample, that produce less volatile oil and shed bark, limbs, and branches less
frequently, and that do not burn easily, produce spot fires downwind so effec-
tively, or need fire to reproduce. Such an intervention would be contested, but
the debate it would create is a perhaps one we need to have.

Returning to Pickering’s metaphor of the dance of agency (or ontological
choreography to use Charis Cussins’s term), what can we say about the nature
of the dance? There seems to be a contradiction between the emphasis given
by Deleuze and Guattari to always-already-intertwined, inseparable, and mu-
tual becomings and lines of flight, and Pickering’s dance-step metaphor for
reactive agency; his is a tango rather than the locked-together assemblage of
the kiss. This can be resolved, perhaps, both through the consideration of
time and the position of the observer. What look to be nonseparable steps
(in-step choreography) are instead the artifact of ecological time, a view of
the past from the present rather than in medias res, where nonhuman agency is

44



A Choreography of Fire

often impossible to perceive. And what look to be separate steps in medias res
are often the artifact of social time, of socio-ecological narratives and perspec-
tives where if one is openminded and strictly symmetrical the agency of non-
humans is only too apparent.

I think Haraway captures it well when she remarks that she is pursuing “a
concept of agency that opens up possibilities for figuring relationality in so-
cial worlds, where actors fit oddly at best, into previous taxa of the human,
the natural or the constructed” (1991, 3). We always confront others on the
basis of an odd fit. Our gum trees act as if their aboriginal part-creators were
still here, and modern settler Australians act as if gum tree forests can be
lived in as one would among the deciduous trees of the north. We can’t see
the trees for the smoke.

NOTES

1. “Country” is an aboriginal term for the landscape—a term that does not dis-
tinguish between a separable nature and humanity but rather indicates the
Aborgines’ moral as well as practical obligation and attachment to the land and
their dwelling in it.

2. T. Furneaux, Log at Adventure Bay, Tasmania, 1783. Available at the Web site of the
Knowledge Representation Laboratory, Asian Institute of Technology.

3. Margaret Simons, “Burning Desire,” Sydney Morning Herald, November 30,
2002.

4. Web site of the Firewise Communities Program (visited February 16, 2005).
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Crate and Mangle
Questions of Agency in

Confinement Livestock Facilities

DAWN COPPIN

She stands on a metal rectangular grid completely enclosed by thick metal
bars. The light is dim where it enters the building through windows covered
with opaque white plastic. The sound of her neighbors groaning, grunting,
and squealing is constant and punctuated by clangs of feet against metal. The
stench overwhelms all other senses. A fetid smell of decomposing manure
and urine rises from pits beneath the grid, where it collects after being tram-
pled through the holes by the body above. The ammonia sharpness quickly
cuts off most of the olfactory receptors, although moving bodies and me-
chanical fans stir the air, alternately relieving and renewing the assault. The
smell is enough to bring a grown man to tears and make him retch. Certainly
the caretakers of this place do notlinger to engage in idle chitchat, but rather
do their work and leave as quickly as possible. Those in the crates have no
such recourse; they are left behind without respite until their day comes to
die. Then they are moved and, for a little while, they gasp cleaner air as they
walk from their confinement building to the vehicle that transports them to
their slaughter.

The life of swine in today’s large-scale confinement facilities is, to para-
phrase Thomas Hobbes, nasty, brutish, and short. This condition is the tem-
porary result of ten thousand years of companionship with human beings. It
is the outcome of many beings and things acting together over the course of
many years, but it is only one snapshot picture of the evolutionary path that
humans and swine have sauntered along together. It did not have to be this
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way, in many places on earth it is not this way, and it definitely does not have
to continue this way. Nevertheless, these are the conditions with which we
currently live and to which we must attend.”

Complicating our understanding is the historical trend for the social sci-
ences to be humanist—that is, solely about human beings among them-
selves—with matters relating to the rest of the earth left to other scholars.
Fortunately, academics are realizing how this approach leaves their analy-
ses incomplete; within the area of science and technology studies, for exam-
ple, authors such as Donna Haraway, Andrew Pickering, and Bruno Latour
have put questions about the relations between humans and nonhumans on
the agenda. This chapter addresses an important subset of these relations,
namely how human and nonhuman animals associate with one another in
the realm of food. The often-cited essay by Michel Callon (1986) on St. Brieuc
scallops is a model for starting to think about this association, particularly
relating to his emphasis that a material infrastructure is the key for intensify-
ing the domestication of both scallops and fishermen. In the following pages
I elaborate on this point in a study of hog farming in Illinois; specifically, I
examine the multiple agencies in the evolution of the crates used to confine
sows from the time of conception until the weaning of their young. This site
is filled with human and nonhuman animals and nonanimal social and mate-
rial agents each associating with and responding to the other in a temporally
emergent fashion. In this way agriculture is a liminal site of continual becom-
ing of nature and culture and, therefore, it may be one of the clearest arenas
in which to see the relations among heterogeneous agents creating another
entity that is irreducible to any of its constituent parts.

The image presented at the opening of this chapter indicates that there is an
undeniable element of ethics and power—otherwise known as politics—that
is involved in all human-nonhuman animal relations. Perhaps such politics
are strongest in confinement livestock agriculture where Michel Foucault’s
“micro-physics of power” are fully expressed to the degree that all movement,
food, medicine, reproduction, physiology, and even psychology are con-
trolled as strictly as possible (Coppin 2003). While I argue that sows, and all
other swine by extension, are active participants in hog farming and assistin the
reshaping of several social agents, it nevertheless remains that in the system of
intensive confinement livestock agriculture the primary relation between hu-
mans and swine is one of domination. The emergence of large-scale intensive
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confinement swine facilities is in part due to farmers seeking complete control
over swine by means of depriving them of their agency. While this goal is not
entirely achieved, and modern factory farms are as much a story of human ad-
aptation to the emergent properties of swine and the infrastructure as they are
of domination, a handful of intensely capitalist farmers and agricultural busi-
nesses are effective enough to make the effort worth pursuing.

Multiple Agencies

In E. B. White’s children’s classic Charlotte’s Web, the old sheep declares to
the pig Wilbur, “They’re fattening you up because they’re going to kill you
[and] turn you into smoked bacon and ham.” In response, Wilbur screams,
“I don’t want to be killed. I don’t want to die’ . . . ‘I don’t want to die,” he
moaned. ‘I want to stay alive, right here in my comfortable manure pile with
all my friends. I want to breathe the beautiful air and lie in the beautiful sun’”
(1993 [1952], 185-87). For the majority of swine in the United States today,
however, Wilbur’s desires are impossible to realize, no matter how many ad-
vertising images run to the contrary. While Wilbur had the ability to run, frolic,
and build a comfortable bed in his pigpen, today’s pigs have had their ability
to engage in such actions curtailed. This raises the question of whether
animals kept in tight confinement can be said to have any form of agency
when their space for expression is so utterly restricted.

Agency is a central concept in Pickering’s The Mangle of Practice (1995), but
it makes no sense to approach the question of agency as though it were an at-
tribute that an entity either inherently possesses or does not. For Pickering,
“agency” is a shorthand way of pointing to the things that are done in the
world. Our world is an active place in which things are continually happening.
It is unremarkable to say that human beings do things (human agency), and
Pickering shows the banal, everyday ways in which nonhumans also do things
(material agency). With his attention to the temporal emergence of material
and human agency and the ways in which they interactively stabilize each other,
Pickering foreshadows Jacques Derrida’s (2003) belated foray into animal
studies in which Derrida asks why humans say they have agency rather than
addressing the arguments that nonhumans do not. It is perhaps more use-
ful to examine the ways in which agency is expressed through relating to one
another. Karen Barad proposes the notion of “intra-action” whereby it takes
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two or more things to create action, and it is not possible to subtract one thing
that will retain its agency outside the relationship. She argues that “accord-
ing to agential realism, agency is a matter of intra-acting; it is an enactment,
not something someone or something has,” and she adds, furthermore, that
“agential realism theorizes agency in a way that acknowledges that there is
a sense in which ‘the world kicks back’” (1999, 7, 2). Intra-action also ties
to Haraway’s (2004, 315—17) image of the game of cat’s cradle that calls into
question the ontological status of the collaborators but demands the involve-
ment of at least two participants in its creation.

In Haraway’s most recent examination of dog-human relations, she argues
that the animal worlds, both “human and non-human alike, ought to be cen-
tral concerns of technoscience studies . . . [and that] the differences between
even the most politically correct cyborg and an ordinary dog matter” (2003a,
3—4). In addition, there are important differences to attend to between species
and contexts. Haraway’s analysis of dog-human relations cannot stand in for
all other animal dyads, and inasmuch as the term “the animal” unforgivably
elides the specificities of animals, so the generic “nonhuman animal” glosses
over the particularities of species, environment, and development. Unfor-
tunately, much of the animal studies literature that emphasizes the agency of
animals focuses on those situations where there conceivably is some choice
in the matter and physical space for those choices to be exercised (Haraway
2003a; Patton 2003; Smuts 2001). Those species that humans have domesti-
cated and raised as livestock do not have the kinds of choice enjoyed by com-
panion animals or undomesticated animals. In the following pages I explore
an area where choice and the ability to act have been severely curtailed, and I
question the role of agency in such a context.

This chapter illustrates how, for each time frame and material-social con-
figuration, specific agents—be they swine, humans, construction materials,
diseases, technologies, or legislation—relate to each other in a particular
manner. In each case the participants attend to each other in a significant way,
but the parameters of their interaction change. For example, when farmers
moved sows indoors to farrow (give birth), manure disposal became an issue
because disease organisms thrived in the accumulated waste and the odor was
offensive to humans. In response, farmers put in slotted floors to separate the
hog from its excrement, but this tactic precluded the use of the bedding mate-
rial that is beneficial for the young swine and the adults. In turn, the different
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materials used as flooring interacted in specific ways with the porcine physi-
ology, bacteria, and farmer’s capital. Wood was cheap, readily available, and
easy to install; it was warm and provided traction for the hogs, but it was also
impermanent and porous and thus provided a good home for diseases.

In this scheme it does not matter which one acted first with intention. In-
tentions are not at issue and action cannot occur in a vacuum—it is simply
that all parties respond to changing conditions in ways specific to their own
characteristics; in confinement buildings, for example, wood responds in
a different manner than does concrete. At first glance it appears that sows
do not have much room to express their agency in large-scale intensive pork
production facilities. An examination of the historical evolution of these fa-
cilities illustrates the gradual limiting of swine action through physical con-
finement. However, when “agency” is thought of as an emergent product of
two or more things interacting, then it is easier to see the ways in which the
heterogeneous agents demand attention and force the other agent(s) to re-
spond. Because sows cannot move more than one step forward or back when
they are confined to farrowing crates, pork producers are forced to attend to
many of the sow’s needs—thus human behavior changes in response to por-
cine actions.

One way we can examine agency is by looking at the places in which it is
expressed. If we accept the notion that agency is a temporally emergent phe-
nomenon rather than a property inherent in some beings and not in others,
then possibly the only way we can meaningfully discuss agency is through
also discussing the specifics of its expression—who, when, where. With this
in mind, I now turn to the evolution of the crate in pork production, and I ar-
gue that its development is caught up with human, hog, and material agency
from whose interactions emerged today’s form of intensive confinement fac-
tory farms.

Early Confinement

Many of the architectural developments in swine shelter were initially un-
dertaken to improve the human experience by minimizing the time spent
outside in the snow and cold mud, or doing undesirable activities such as
shoveling manure from the hog pens. Before the onset of contemporary hog-
farming methods, adult swine were quite hardy and able to thrive outside with
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minimal attention from humans. Nevertheless, the architectural modifica-
tions beneficial to humans also were part of attempts to improve the pro-
ductivity of swine in terms of both the number of pigs per litter that survived
to weaning and reduction in the amount of feed necessary to reach market
weight. The gestation period for swine is three months, three weeks, and
three days. When the swine were constantly kept outside, farrowing in the
United States was limited in most places to once a year in the spring months.
While the sow* would build a cozy nest in which to give birth, her pigs would
stand a much better chance of survival if the weather was warmer. Farmers
who were interested in rearing as many pigs as possible built covered farrow-
ing units close to the farmhouse so that the sow could farrow a second litter
in the winter months. With the additional protection provided by building her
nest indoors, most of a sow’s pigs would survive to weaning and be strong
enough to go outside just as winter gave way to spring.

Other organisms also appreciated the swine’s new housing conditions,
and many harmful bacteria and viruses built up in the bedding and construc-
tion materials. At the beginning of the twentieth century, one of the ways that
farmers answered the resistance offered by disease was to enroll the killing
properties of sunlight. John Evvard and J. B. Davidson go so far as to say that
“without sunlight we cannot have a profitable swine husbandry. It is the great
and universal germ destroyer and kills disease-causing organisms” (1916, 4).
However, it was not easy to incorporate sunlight into the swine housing as-
semblage. The main difficulty was to design a farrowing unit that let direct
sunlight reach all of the interior surfaces at some point during the day, while
still providing enough shelter to protect the swine from the weather. Many
farmers had to physically try out different designs, materials, and aspect
(which direction the unit faced) in order to figure out which arrangement
worked best, and even after all of these trials one design was not always supe-
rior. The local topography and climate, together with the farmer’s financial
and engineering abilities, ensured that the best farrowing unit structure for
one farm in northern Illinois might not be the same as the best unit in north-
ern Iowa.

Swine farmers realized the potential benefits of confinement in the early
1900s, but it took many years and a variety of trials before intensive confine-
ment systems worked. The initial forms of confinement during the period of
farrowing to weaning were designed to protect the newly born swine from
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the weather. One of the early structures was a movable A-shaped hog house
large enough for one sow and her litter. Unfortunately, while these A-shaped
designs successfully sheltered swine from inclement weather, they also in-
creased the likelihood of pig death. Of the pigs who died before weaning,
many of them were killed when the lack of space within A-houses resulted in
the sow lying on top of a pig who was caught against a wall—a situation that
generally did not occur in the larger outdoor farrowing nests. In response
to these deaths, the human architect, usually the farmer, added guardrails
around the walls of the unit to give the pigs space to scurry out of the way of
their mother.

Within A-houses the intra-action of sows, pigs, and space initially resulted
in an unintended rise in pig mortality—a state of affairs to which farmers had
to adapt by either demolishing the houses or installing devices that protected
the pigs from a situation that had not been dangerous up to now. That is, hu-
man accommodation to inclement weather provided a new environment in
which porcine agency expressed itself (through new interactions with con-
fined space) that allowed for the temporal emergence of another way for pigs
to die. Understandably, the farmers, and most likely the sows and pigs, were
not happy with this arrangement, and so began one more round of human-
porcine-material interactions.

Permanent central farrowing units were an alternative to A-houses and
were the first widespread set of buildings to facilitate the shift to year-round
farrowing (Jensen 1981, 6). The most popular arrangement of space within
these buildings consisted of farrowing pens set on either side of a central
aisle. The average size was twenty pens in each farrowing unit with each pen
measuring roughly six feet in width and ten feet in length. The flooring was
solid concrete with two-thirds of the length sloping gently to an outside gut-
ter into which the manure was washed (Muehling 1979). One of the disad-
vantages of this arrangement was the quick buildup of manure in the pens
that the farmer had to manually clean and dispose of either in a liquid or solid
form (Jedele 1959, 10). Some scholars have argued that many of the problems
in this time period emerged because, as I. Ekesbo notes, the “design of the
animal environment was no longer a product of co-operation between farmer
and sow, it was often created at the drawing-board where technical demands
were given a higher priority than the animals’ basic needs. One consequence
of this revolution was that sows in many herds no longer had free choice
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within the area available for bedding, dunging and feeding. The confinement
system forced sows to dung in their bedding area. . . . For those of us who
were in close contact with numerous commercial farms during these years,
one thing was very obvious: the sows in the new confined systems were much
dirtier than the sows in the previous system” (1981, 253).

Removing all feed and water from the confinement pens and instead turn-
ing out the sows for an hour in the morning and evening to a communal area
to feed, drink, and defecate overcame this particular problem (Mueller and
Muehling 1964). Swine can be house-trained in much the same way as dogs,
and the general consensus was that with a regular schedule most sows would
keep their own pens clean. However, in order for this arrangement to work
both swine and farmer had to coordinate their schedules. While manure han-
dling was not as easy for the farmers in semiconfinement as it was when the
hogs were spreading the manure themselves in the pasture, it was not as bad
as in some operations that did not allow their sows any access to an outdoor
area. These initial versions of swine confinement were unsatisfactory for both
of the primary agents, and “it became increasingly obvious that housing for
confinement production of swine must minimize labor and provide an envi-
ronment suited to the pig” (Jensen 1981, 7).

This is another example of the sow’s agency as a temporally emergent phe-
nomenon that arises in coordination with the physical environment and the
human management system. While it is not a zero-sum game, the circum-
stances are such that as porcine choices are restricted, farmer obligations
expand: if hogs are not allowed the option of separating their eating areas
from their dunging areas then the hogs get dirtier and more prone to disease,
which requires human labor to rectify in the form of manually cleaning out
the pens and dealing with veterinary costs.

Even though the increased demand for human labor was enough to pre-
vent many farmers from moving into confinement operations, one of the big-
gest problems that emerged with confinement involved nutrition. Detailed
and accurate knowledge of the nutritional requirements of swine was not an
issue when the swine had access to pasture, because the complex makeup of
the pasture as a food source supplemented any inadequacies of an indoor diet
(Mueller and Muehling 1964). However, as soon as swine were completely
confined they were totally dependent upon the farmer to fulfill all their nutri-
tional needs. Farrowing sows and their litters were the first group of swine to
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experience confinement conditions, and their experience immediately high-
lighted a failure in farmer omniscience. Pigs are born with a seven-day sup-
ply of iron in their liver, but it cannot be supplemented from iron obtained
through the sow’s milk because iron cannot pass through the mammary
gland. If pigs do not get additional iron they become anemic and susceptible
to many secondary illnesses that may be lethal. This issue was unknown and
unproblematic when sows farrowed outdoors because pigs would root in the
ground and pick up enough iron from the soil.

In an attempt to alleviate the increases in health problems, farmers brought
in an 8-inch square piece of sod for the pigs to nose in. For a while, farmers
did not know why a small piece of soil in the farrowing pen prevented pigs
from falling ill but they did recognize that the soil brought various diseases
and parasites into the confined area that was otherwise clean. This in turn
spurred the search for the factor in soil that was necessary for pig health and
resulted in farmers collaborating with scientists in the land-grant universities.
Although cordial relationships among farmers and scientists had been estab-
lished earlier when finding out what swine do in confined buildings, compre-
hending nutritional requirements required a more systematic approach. This
turn to a scientific form of knowledge also marked an entry point for the com-
modification of items that used to be produced onsite, in a move that David
Goodman, Bernardo Sorj, and John Wilkinson (1987) call appropriation and
substitution, as free soil is replaced by expensive synthesized iron supple-
ments. Once iron was identified and synthesized, farmers no longer had to
rely on possibly contaminated soil to get the pig to weaning, after which stage
the pig obtained enough iron from his or her solid food. Tension remained
between capital and health, and even though nutritional anemia in pigs was
well established by the 1g6os the suggestions that T. R. Greathouse and
G. Richard Carlisle gave to overcome iron deficiency included placing “clean
sod where the pigs can get to it. Or you can give each pig an iron pill according
to the manufacturer’s recommendations. Another effective but more expen-
sive method is to use an injectable iron solution” (1963, 12).

We can see how more than just human agency was involved from the time
of the first serious and widespread move to confine swine. This shift in hog-
human intra-actions, with the swine’s nutritional needs depending on the
farmer, required a reconfiguration of relations among swine, vegetation, and
minerals, which in turn was connected to the farmers’ articulation with cir-
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cuits of capital. Even confinement for such limited time as birth to weaning
involved a new illness, new knowledge about nutrition and pig health, and
new practices of cleaning and importing soil or injecting pigs.

The Farrowing Crate

By 1970, the five-by-seven-foot farrowing crate had become conventional
equipment for farrowing houses (Muehling 1970a). The farrowing crate was
another architectural accommodation that aimed to prevent the sow from
crushing her pigs. The crate itself consisted of metal bars roughly six feet
long, two feetwide, and four feet high. The sow was placed into the crate a few
days before she was due to farrow, and there she would stay until the pigs were
weaned. The crate enforced very close confinement to the extent that the sow
could notturn around or even barely take one step forward or back (see figure 1).
The crate was surrounded by a slightly larger pen, which brought the total
dimensions up to five by seven feet, in which the pigs could roam while the
sow remained contained (Baxter 1981, 291). When farrowing crates were first
used in the late 1950s, farmers usually moved the sow into an outside area to
eat, drink, and defecate for an hour every morning and afternoon. Many farm-
ers did not like to provide this close attention, however, especially when they
had a diversified farm that required their labor elsewhere (Muehling 1970b,
16). An accommodation to this dislike resulted in the development of slotted
floors to cover the internal manure pits, and the farrowing crates were placed
directly over the pits. This enabled the sow to be confined all the time and thus
reduce human labor to a minimum. Or so the farmers thought.

Immediately there was an issue regarding the materials out of which the
slats ought to be made, as well as their width and the size of the gap between
them. Initially, the slats “were made of narrow wood (1 1/4 inches) and spaced
1inch apart. Such wide spacings with narrow surfaces caused problems with
the small pigs getting their legs caught, so recommendations [started to] call
for narrower spacing” along with wider slats (Muehling and Carlisle 1967, 7).
However, another problem emerged with the use of slotted floors with a nar-
row spacing of 3/8 inch. The farrowing crates were designed to prevent the
sow from moving around and potentially squashing her young, and so when
she was in such crates the sow could move barely at all. This meant that, for
the most part, pigs were the ones who worked the manure through the slats
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FIGURE 1 Sow with litter. (photo by the author)

because their movement was less restricted than that of the sow. Due to the
reliance upon pigs to remove waste from the crates, the manure built up be-
hind the sow before the pigs were born and until they were mobile (Mueh-
ling 1966, 2). Several adaptations in floor design were tried in an effort to
overcome this problem. The first design had two holes (2 by 6 inches) in the
floor at the back of the crate into which the farmer (or hired human labor)
shoveled manure until the pigs were big enough to press the solids through
themselves. These holes were covered with a metal mesh during farrowing
so that the pigs did not fall into the manure pit. Another design retained the
3/8-inch spacing between slats except in the 2-foot section directly behind
the sow where the spacing was widened to a 1-inch gap. This wider spacing
allowed the manure to fall through with greater ease, although it too had to
be covered during and shortly after farrowing to allow the pigs a chance to get
to their feet (Muehling 1966, 2).

In addition to the unexpected importance of the width and spacing of slats,
in small pens and crates there was the issue of whether the slats were parallel
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or perpendicular to the direction of the sow. This is because “a sow pushes to
the side with her feet when getting up and will get footing from the gaps be-
tween the parallel slats. Little pigs can also get better footing when they are
nursing if the slats run parallel with the sow” (Muehling and Carlisle 1967, 7).
Although this configuration seems common sense, it was not until both ver-
sions were built and a new form of porcine agency emerged with the intra-
action of swine and flooring materials that farmers and the designers of swine
confinement systems were able to see which version worked most effectively.

The materials from which the slats were made also offered resistance to
the human goal of a swine confinement operation. Many different configura-
tions and materials were tried: “At first, narrow oak slats 1 to 1 1/2 inches wide
with 1-inch spacings were used in farrowing units. The slats had to be cut and
placed when they were green because if they were seasoned first, they would
be too hard to cut or fasten. But it proved difficult if not impossible to fasten
unseasoned oak slats securely enough that they would not warp and leave un-
even spacings after they dried. The problem of maintaining uniform spacing
was compounded by the rapid wearing of the wooden slats” (Muehling 1979,
34-35). The hardwood characteristics of oak initially made ita good choice as
flooring because it was more durable than the softer woods like pine.3 Oak was
also generally cheaper than other materials, itwas available on many farms, and
the farmers had experience with woodworking. Unfortunately, the very trait
that made oak attractive for flooring—its hardness—meant that in practice
it was an unsuitable material for slats because it warped as it became harder.
In addition to wearing out more quickly than expected, wood slats were diffi-
cult to disinfect and keep clean. So farmers and designers turned their atten-
tion to other materials that could be used in slotted-floor buildings.

In searching for accommodations to the multiple resistances that producers
faced as they tried to move swine into intensive confinement, the knowledge
and involvement of a new social agent was brought into the assemblage. Ani-
mal scientists and agricultural engineers at land-grant universities and col-
leges, particularly those in Iowa and Illinois as the primary pork-producing
states, engaged in a great deal of thought and experimentation in an effort
to solve the problems that were emerging in the practice of confinement. In
much the same way that Michel Foucault (1977) described psychology as a by-
product of human incarceration and Pickering (2005¢) demonstrated that or-
ganic chemistry emerged with the synthetic dye industry, so animal science
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developed as an academic discipline along with the industrialization of
chicken and swine farming (Coppin 2003). The knowledge of university sci-
entists was tuned to physical materials, building design, and swine physiology
and behavior. Indeed, a series of trials at the university experimental farms were
required to see which of the various materials available at that time were best
suited to be turned into slats for swine confinement facilities. Concrete and
metal were the ideal candidates, and although both were eventually adopted,
there was an extended period of resistance and accommodation until the cor-
rect constituency of each was achieved. At this stage concrete was perhaps the
most popular choice because commercial forms were available for the farmer
to mix and cast the slats in place. However, the interactions between slat and
pigskin soon made it apparent that the correct balance of aggregate to cement
was important, as was the technique of concrete finishing. The surface of the
slats had to be smooth or the swine suffered terrible skin abrasions, which
sometimes became infected and the consequent pain would prevent the ani-
mal from getting up to feed.+ Concrete could be cleaned better than wood, but
completely disinfecting the buildings continued to be difficult. Thus, some
farmers turned to metal, which was both smooth and easy to clean. Differ-
ent forms of metal were tried and many worked well, but metal was more ex-
pensive and had to be transported onto the farm rather than, as the case of
wood and concrete, constructed in place. Metal also had the unfortunate ten-
dency to corrode as it was exposed to manure, thus requiring more frequent
replacement than originally estimated (Muehling 1966). Furthermore, metal
slats were significantly colder than either concrete or wood.

Other problems came to light as farmers and swine worked through the ear-
liest design versions of confinement. In many cases, the adjustments to one
dilemma created difficulties in other areas. The needs of farrowing sows and
pigs frequently offered scenarios such as the following: “Many of the early re-
modeled buildings were cold and drafty, with little or no supplemental heat
or insulation. Experience has shown that a warm, draft-free building is nec-
essary to raise small pigs successfully on slotted floors. With solid floors and
bedding, the pigs can huddle together in the bedding next to the sow and keep
warm. But with slotted floors and no bedding, air can circulate through the
floor and the pigs cannot find a warm place in a cold room. Bedding cannot be
used with slotted floors because it causes problems with handling the manure
as a liquid” (Muehling 1979, 34). Once again, the necessity for pigs to have a
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draft-free environment was something that farmers did not know about until
farrowing was broughtindoors into drafty buildings. On U.S. farms in the early
1950s, over one million pigs died annually from chill-related factors because
they cannot regulate their own temperature until they are at least three weeks
old (Newland, McMillen, and Reineke 1952). The architectural arrangement
of space thus mandated the creation of new knowledge regarding the environ-
mental requirements of pigs. The simple solution to chilling—provide bed-
ding in the pens—did not match up with the manure-handling arrangements
that were adopted to reduce human labor. Since farmers were unwilling to
increase labor costs, another accommodation was sought to fulfill the needs
of pigs that did not increase the amount of human labor. Eventually, electric-
ity provided the solution in the form of heat lamps that were suspended over
the pigs, which they could huddle under to keep warm. Of course, there was a
period of adjustment whereby the correct height of the lamp and temperature
had to be determined. If it were too cold, then the pigs would pile up and suf-
focate those on the bottom; if it were too hot, then the farmer wasted expen-
sive electricity.>

The increased availability and use of electricity for supplemental heat, for
pressure water systems, and for mechanical feed handling encouraged the
interest of farmers in confinement facilities (Muehling 1979, 32), but by no
means was their success assured. Indeed, a recurring theme throughout this
chapter is that the responsibilities of farmers are directly proportional to the
amount of control they try to assert over swine. The farmer, in conjunction
with many technologies, must provide the items that swine need to live—at
least until they can be profitably slaughtered—and as the ability of swine to
provide those things for themselves is curtailed so then the farmer must find
other ways, chiefly through human labor or capital-intensive technology, to
fulfill the needs of the swine. That is, as farmers sought to minimize porcine
agency they had to enroll other human and material agents to do the work
previously done by swine for themselves.

Coincident with this transfer in power was an increase in specialization as
farmers sought better ways to increase their income. By the mid-1960s the
market price for hogs had dropped while the cost of living rose along with
the price of land and hired labor. Many farmers sold their farms and moved
into other jobs. Some farmers simply got rid of their hog operations and con-
centrated on crops, which required less daily maintenance for a better return
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on investment.® However, a sizable number of people decided to specialize,
which took the form of permanent buildings used exclusively for swine along
with a concentration on specific stages of growth. The specialization in in-
tensive confinement swine production was so pervasive and required so many
new skills and abilities on the part of the farmer that a transformation ensued
in the social organization of swine farming. One respected commentator in
the mid-1960s described how he saw the emergence of “‘a class of profes-
sional pork producers.” They’re proud of their profession, interested in re-
tailing and promoting pork as well as producing it, and willing to spend time
and money on improving their industry” (Wolf n.d., A10). As swine farming
became more capital intensive and specialized, the role of the farmer trans-
formed into that of a pork producer with much greater emphasis on the pro-
duction of a commodity than the raising of animals.

Complete Confinement

With a greater capitalist orientation in the swine industry came a search to
increase revenue and reduce costs. However, although farrowing crates were
designed in accordance with the producers’ goal to decrease the incidence
of pig death by maternal crushing, this specific assemblage of materials and
swine did not always result in the successful achievement of that goal. The
same degree of confinement that enabled easier management of the sow with
regard to producer safety meant that “in certain crates the rotational move-
ments of the front part of the body are reduced with the consequence that the
hind quarters flop to the ground more violently than normal. . . . The rapid-
ity and abruptness of these movements could and indeed have been seen to
result in piglets being trapped against bars or rails or even crushed against
the floor” (Baxter 1981, 288—89). Stan Curtis, an eminent animal behavioral
scientist, also argued that farrowing crates created more problems than they
solved and that they had never been systematically tested with regard to the
claim that they saved more pigs than did pen farrowing (anonymous 1985a).
It was widely acknowledged, however, that sows who farrowed in crates ex-
perienced a longer farrowing period with more complications and lactation
problems than did sows who farrowed in pens (Curtis 1978; Vestergaard
1981). In addition, the limited amount of research that had compared pen to
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crate farrowing concluded that there were more stillborn pigs—one-half pig
per litter on average—when sows farrowed in crates (anonymous 1985b).

One of the reasons for reproductive problems in the use of farrowing crates
is that “crate farrowing is also an ‘unnatural’ method of animal exploitation
inasmuch as it attempts to suppress rather than exploit the animal’s own bi-
ological adaptations. For example, . . . restraining the sow in a crate prevents
her nest-building” (Baxter 1981, 305-6). Although swine of all ages who are
kept in intensive confinement systems exhibit abnormal behavior, sows are
the ones most affected by the confinement (Buchenauer 1981), perhaps be-
cause they are confined to the greatest degree for the longest period of time.
It is well established that sows become very active twenty-four to thirty-six
hours before giving birth as they try to build a nest. However, when sows
are restrained and no bedding material is available to make into a nest, they
become aggravated and display behavior such as bar-gnawing and pawing
along with strenuous efforts to escape from the farrowing crate (Vestergaard
1981, 23). In one incredible case, a sow overcame the pain of a broken back to
arrange straw into a nest (Coppin 2002, 140—41).

It is no wonder that there were problems with farrowing crates that con-
stantly frustrated and thwarted the sows’ agency, first by preventing their
movement and then by disallowing the use of nesting materials. Even if sows
could move in a farrowing pen, the use of totally slotted floors for manure
management inhibited the use of any bedding material that would clog the
liquid waste system. Accommodations to the sows’ agency had to be sought
elsewhere to ensure the welfare of sows in these situations, if none of the
other material or management features were going to be modified. Purdue
University opened a new laboratory on June 3, 2004, in order to systemati-
cally examine the welfare of swine in all aspects of commercial operations
(Sheppard 2004).

Farrowing sows were the first group of swine to be moved into confine-
ment, followed by growing-finishing hogs, gestating sows and gilts, and
finally breeding sows.” Until the end of the 1970s, most producers kept ges-
tating sows and gilts outside in the field with portable shelters for protection
against the weather. Once the gestation phase was moved into confinement in
order to enhance surveillance and record keeping as well as saving space, all
sorts of problems emerged as architecture, management, and reproduction
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FIGURE 2 Sows and gilts in gestation stalls. (photo by the author)

interacted in new ways. There were at least three main ways that sows and gilts
could be confined indoors: group pens, individual stalls, or tied in place. The
latter was popular for a while because tethering the females prevented their
movement without the expense of constructing individual stalls or crates. A
large number of swine could be housed in a building if they were confined
to one place and were not given room to move around. This meant that each
building had a greater return on investment as the amount of pork produced
from within it rose. By 1980, gestation houses were in operation that con-
fined pregnant sows and gilts from the time of breeding until a couple of
days before farrowing when they were moved to specialized farrowing crates.
The use of tethers either around the waist or neck was common practice at
this time, but again it had been an empirical process to decide that metal
collars were better because tethers made from soft materials, like leather, had
to be very tightly tied in order to restrain the sows securely (U.S. Department
of Agriculture 1981). Over time, producers shifted away from the use of teth-
ers because of the problems they caused with sexual development (Hollis et
al. 1977; Jensen 1981; Jensen and Carlisle 1975), and instead gestating swine
were housed in individual crates like those shown in figure 2.

Breeding was the last phase of pork production to move indoors. In large
part this was because it was considered to be the most important aspect of
the operation owing to the essential role of breeding in production (Mueh-
ling 1979, 37). Even here, however, a tuning process was necessary despite all
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of the knowledge gained from the previous experiences of moving swine into
confinement at different stages of development. With confinement a series
of reproductive problems emerged: it took longer for the swine to reach sex-
ual maturity, gilts experienced lower conception rates, sows did not rebreed
as quickly, and the entire breeding herd had a shorter span of reproduction
because of problems with their feet and legs (Hollis et al. 1977; Jensen and
Carlisle 1975, 67). A number of studies concluded that the greater the degree
of confinement, the more extensive were the reproductive problems (Curtis
1978; Jensen and Carlisle 1975; Vestergaard 1981).

Politics and Agency

In addition to the resistance by the sows to constant intensive confinement,
producers were also faced with an increasingly negative consumer response
to the same conditions. Until the mid-1ggos consumers had been primarily
interested in the leanness, taste, and price of pork, bacon, ham, and other
swine products. For the past ten years or so, many consumers—as individu-
als and organizations—have voiced their opposition to large-scale industri-
alized swine operations out of concern for swine welfare and for the impact
on the community of the operations themselves (Coppin 2002). The emer-
gent consequences of industrial pork production have included air pollution
(Donham 1998), water pollution (Frey et al. 2000), economic decline (Hor-
witz 1998), and loss of a sense of community (DeLind 1998). Coalitions have
been formed that include such diverse members as a neighbor to a pork pro-
duction operation worried about odor, a suburban resident concerned about
swine welfare, a small-scale pork producer troubled by the closed cash mar-
ket due to vertical integration, and parents anxious about the increased inci-
dence of antibiotic resistance due to subtherapeutic dosage in livestock feed.
The response of sows and consumer activists has led to the banning of gesta-
tion crates in Florida,® legislation seeking a similar ban in other U.S. states,
and various architectural rearrangements ranging from the micro level of an
individual crate design to macro considerations of whether large-scale in-
dustrialized pork-producing facilities are ever appropriate and, if so, under
what scenarios.

This kind of social resistance to large-scale intensive confinement pork
production happens at both the level of collective action and of individual
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private consumption. In particular, there are two forms of consumer politics
that have materialized in response to industrialized livestock agriculture. One
form includes those who identify themselves as vegetarians or vegans and
refuse to eat animal flesh.? The other form includes consumers who specifi-
cally seek to purchase meat that is raised extensively, in small operations, and
often without the use of antibiotics and other drugs. Although these forms
of consumer politics do not share participants, they both strive to change the
currently dominant mode of industrial agribusiness through their consump-
tion patterns. In agro-food studies there is a lively ongoing debate regarding
the effectiveness of consumer politics, as this academic field evolves from its
Marxist production orientation (DuPuis 2002, 210—40; Goodman and Du-
Puis 2002; Guthman 2002; Hassanein 2003). However, with respect to the
consumption of meat—when it is literally a question of (the quality of) life or
death—the individual choices we make have immediate repercussions to many
other animals, human and nonhuman. In this way, “personal choices have po-
litical ramifications, and decisions about food can give voice to political com-
mitments. .. [as] food becomes a signifier for political, social, and ecological
struggles” (Goodman 1999, 32). Of course, there is still a place for large-scale
collective action, which, together with individual and organization action
at all spatial scales, is described by Neva Hassanein as “food democracy.”
As she argues: “Active participation and political engagement—broadly de-
fined—are prerequisites, if solutions to the ecological, economic, and social
justice consequences of the dominant food system are to be achieved” (2003,
85). While there is no guarantee that active opposition to industrial agribusi-
ness will succeed according to a predefined notion of success, it is certainly
less likely to change if we are not engaged with its operations.

Early in this chapter I offered some thoughts about what agency might
mean in different scenarios. Certainly what is understood to be agency is
based on whether it is considered an inherent characteristic or a manifesta-
tion of a relation among two or more entities. As I have made the case here,
it makes more sense (i.e., is more congruent with the empirical events) to
comprehend agency as relational. We have seen some of the agential inter-
actions at play in the transition from extensive to intensive swine facilities,
and we have seen how the effort made by humans to seek greater control
through limiting porcine agency places sows in a new relationship with their
environment in which they express temporally emergent properties to which
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humans must then respond. At the same time, farmers and swine are not
static entities but rather adapt and change along with the situation, such that
those farmers who choose to continue to work with swine evolve into pork
producers with capital-intensive buildings and equipment, and sows develop
the ability to conceive and give birth to larger litters under increasingly stress-
ful conditions.

In addition, based on this study’s attentiveness to the real-time dance of
agency, it seems to me that there is a case to be made for recognizing the par-
ticularities of each agent. There are clearly ways in which the relations be-
tween farmer and sow differ from those between farmer and concrete or sow
and concrete, even though the latter are lumped under the umbrella term of
“nonhuman.” The differences among these three agents matter, and they are
irreducible to their ontological status. Our world is a lively place and we do
ourselves a disservice by restricting our comprehension of agency—the abil-
ity to act and interact—to an inherent property only held by a few.

NOTES

1. This chapter is a distillation of one feature of the swine industry that I discussed
in greater detail in my dissertation (Coppin 2002) along with its co-evolution
with other social, physical, and natural features. The information is gleaned
from face-to-face interviews with twenty-eight people involved with the swine
industry and opposition groups, including pork producers ranging in owner-
ship arrangements, specialties, and operation size, animal scientists, commod-
ity group officers, and environmental organization officers. My information also
comes from The National Hog Farmer trade magazine, the publications of the Illi-
nois Pork Producers Association and the National Pork Producers Council, and
all the related articles published in a random sample of twenty-two daily Illinois
newspapers during the period of June 1995 to January 2000.

2. Asow is an adult female hog who has given birth to at least one litter of pigs.

3. Scientists at the University of Illinois at Urbana-Champaign conducted one ex-
periment with pine slats that was quickly abandoned after the pigs ate through
them in the first night and fell into the manure pit beneath.

4. One accommodation to the concrete slotted floors that was tried by research-

ers at the University of Nebraska at Lincoln was to crossbreed guinea hogs and
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wild hogs to select for the mule foot mutation, which is a solid hoof rather than
the usual split hoof. After a number of experiments the researchers decided that
there was no difference between mule and cloven-hoof swine with respect to their
success on slotted floors (anonymous 1967).

There was also a great deal of social accommodation and resistance to the ex-
tension of electricity into the rural United States that involved everything from
new legislation, such as the 1936 Rural Electrification Act, to new appliances and
reconfigurations of domestic labor (Coppin 2002).

Between 1950 and 1970 the number of people employed on farms dropped by 3.7
million to a total of less than 3.5 million (US Bureau of the Census 1975: 127).

A giltis a female hog who has not given birth.

The use of farrowing crates is still legal.

All vegans and some vegetarians also refuse to use animal products; in the case
of swine this would include items made from pigskin leather, hairbrushes made

from bristles, certain glues and bone china.



Soul Collectors
A Meditation on Arresting

Domestic Violence

KEITH GUZIK

A central element in the fight by feminists for gender equality has been the
struggle against domestic violence. In challenging the prevailing understand-
ings of domestic violence as both a “private” problem for couples to work out
on their own and a psychological disorder affecting women who choose to
stay with abusive partners (Roy 1977), feminists in the 1970s defined do-
mestic violence as a “public” problem engendered by different social forces
(Schneider 2000, 5—-6). The gendered division of labor in society, for instance,
rendered many women dependent on their partners for economic survival
and thus prevented them from leaving abusive relationships (Martin 1976,
39—43). Cultural norms dictated that violence against women was permissi-
ble in certain contexts (Martin 1976, 61—66). The law, meanwhile, reinforced
the definition of domestic violence as a private problem as police officers sel-
dom arrested men who battered their wives and prosecutors rarely filed crim-
inal charges in such cases (Binder and Meeker 1992).

In acting on the notion that “the personal is political,” battered women’s
advocates challenged these socially constructed boundaries between “pub-
lic” and “private.” To counter the impact of the gendered division of labor
that relegated many women to the “private” sphere of the home, feminists
in Great Britain and the United States established shelters to provide victims
a safe space away from their abusers (Schechter 1982). In place of the popu-
lar “public” images reinforcing detrimental cultural attitudes toward domes-
tic violence—think of Rhett Butler slapping and then bedding a “hysterical”
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Scarlett O’Hara in Gone With the Wind—feminists offered images and stories
drawn from women’s “private” lives. One such example was The Burning Bed,
the network film based on a survivor of domestic violence, Francine Hughes,
who resisted the physical and emotional abuse of her husband by burning
him to death as he lay drunk and passed out in bed (Rapping 2000).

In the legal arena, feminists initiated a cluster of measures designed to ex-
tend the protections guaranteed citizens in “public” life to women enduring
violence in the “privacy” of their homes. Orders of protection, or restraining
orders, allow abused women to access courts and have judges issue orders
directing their abusive partners to leave them alone. Presumptive or manda-
tory arrest policies encourage and/or mandate law enforcement officers to
arrest abusive partners whenever “probable cause” exists that physical violence
or threatening behavior has occurred. No-drop prosecution policies commit
states’ attorney’s offices to pursue charges against domestic battery suspects
even if victims do not support criminal proceedings (Schneider 2000, 92—95).

These legal measures represent a new regime of domestic violence “govern-
mentality” that works upon violent men and victimized women in new ways
(Merry 2002). Aggressive efforts in arrest and prosecution seek to punish the
batterer and, as Elizabeth Schneider states, “send a clear social message that
battering is impermissible” (2000, 94). Punishment is augmented by efforts to
reform offenders in group therapy sessions designed to instill “new forms of
masculinity” (Merry 2001, 16). Orders of protection, meanwhile, function as a
spatial technology that controls domestic violence by mandating the physical
separation of the abusive partner from his victim (Merry 2001).

The fact that this new regime of domestic violence governance has been
established does not, of course, guarantee its success. As Schneider notes,
“There is a fundamental contradiction . . . in the gap between the articulation
of these approaches on the ‘grand’ level of theory and their implementation
on the ‘ground’ level of practice” (2000, 94). While numerous studies have
examined the operation and efficacy of these measures for victims of domes-
tic violence (Ferraro 1989; Harrell and Smith 1996; Hoyle 1998; Ptacek 1999;
Fleury 2002), my own research has sought to understand the operation on
domestic batterers themselves of two pillars of this new regime: pro-arrest
policing and no-drop prosecution. Out of intellectual curiosity, I have dab-
bled in science studies in order to understand more fully the operation of
these two policies.
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In the realm of policing I have found science studies, and particularly the
work of Andrew Pickering, useful for understanding the obstacles facing do-
mestic violence policing in the past as well as the accommodations that law
enforcement has made to handle domestic violence differently today. In this
chapter, I offer portions of this research hoping in the process to deepen the
dialogue that science studies and the social sciences can have with one an-
other. My conversation between these fields has three main points. First, the
distinction between public and private, which feminists have recognized en-
genders domestic violence, is materialized in the space of the home in a dis-
positif of violence that heightens the agency of domestic batterers relative to
that of the police. Second, law enforcement officers police domestic violence
by employing tactics that capture the agency of batterers in different ways and
disentangle them from their dispositifs and interpersonal relations of violence.
Third, police officers in their capacity as capturers of domestic batterers rep-
resenta more general, though seldom considered, category of social actors—
“collectors” I choose to call them—who reside in a time and space between
the “ordered” and “un-ordered” worlds and continually cross this boundary
to “collect” souls, lives, nature, information, and other materials to be used
in different projects for ordering the world.

Regarding the Indolence of Police Officers

On June 10, 1983, Tracey Thurman called the Torrington, Connecticut, Po-
lice Department to report that her estranged husband, Buck, who had physi-
cally abused and threatened to kill her on numerous occasions, and against
whom she had a restraining order, was standing outside her house. It was
not the first time Tracey had contacted the Torrington police. In fact, she
had notified them on at least ten previous occasions about Buck’s physical
abuse and threats. Some twenty-five minutes after Tracey’s call, a single of-
ficer arrived on the scene. By that time, Buck Thurman had dragged Tracey
by the hair to the backyard and stabbed her thirteen times. When the officer
reached the backyard, Buck was still holding the bloody knife. In the officer’s
presence, Buck dropped the knife and stomped on Tracey’s head until her
neck broke. He then ran into the house, grabbed their son, returned to the
scene, and dropped the child on the wounded woman, telling him that he
had “killed your fucking mother.” He then kicked Tracey in the head a second
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time before three additional officers responded to the scene. After the arrival
of'the other officers, Buck continued to wander around the backyard, where a
crowd had gathered, and continued to threaten his wife. When Buck attempted
to attack Tracey, who was now lying on a stretcher, a last time, he was finally
arrested and taken into custody.’

Tracey Thurman’s story has come to represent domestic violence polic-
ing at its worst. The officers were slow to respond, giving Buck Thurman the
time to nearly kill his wife. Once an officer was on the scene, he failed to de-
tain Buck in any way, thereby allowing him to break her neck in his presence.
Though additional officers finally did respond to the call, they too failed to
detain Buck, letting him to continue menacing Tracey. That Tracey survived
the attack is a miracle that owes nothing to the response of the police.

For battered women’s advocates, Tracey Thurman’s story provided further
confirmation of what they had been claiming for years—that the police failed
to take domestic violence seriously, and that this indifference contributed di-
rectly to men’s violence against their partners. Feminists saw the inactivity
of the police, like the agency of batterers, embedded in a larger network of
social relations that turned domestic violence into a private matter undeserv-
ing of police attention. Legal statutes in most states, for instance, allowed
the police to make arrests in misdemeanor cases only if the crime were com-
mitted in their presence or if a warrant had been issued (Martin 1976, go).
In ordering the world into a “public” space patrolled by officers and a “pri-
vate” space that could only be pierced by an arrest warrant, this definition of
police authority gave the police de facto legal backing to do nothing in do-
mestic violence cases.

The view of domestic violence as a private problem was also perpetuated
by police culture. On the one hand, the police officers—who were and still
are predominantly male—believed, like the batterers, that domestic disputes
were “a family matter” that should be worked out by the couple. Thus, rather
than arresting a violent offender, the police would simply look to cool him
down by “walking him around the block or joking with him about the vio-
lence” (Schechter 1982, 158). On the other hand, officers commonly engaged
in “victim blaming” by believing that the woman provoked the abuse or that
she was “unworthy” of assistance if she expressed ambivalence about tak-
ing legal action against her abuser (Hart 1996). “The thinking that prevailed
at the time,” as explained to me by the chief of the Plainsville* Police Depart-
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ment where I conducted my research, “was that if the woman didn’t do any-
thing after she was hit, then why should we do anything?”3 This standard
for police action did not, of course, apply to victims of other types of violent
crimes, thereby illustrating the boundaries by which officers distinguished
domestic violence from other cases.

While feminists located the police’s aversion to domestic violence cases
in legal and cultural dynamics, the police themselves often noted the danger
posed by these calls. Interpretations of FBI data found that 22 percent of of-
ficer deaths involved disturbance calls, thus giving credence to the view that
domestic violence calls were particularly dangerous (Berk and Loseke 1980—
81). Later research demonstrated, however, that these figures were inflated
and based on misinterpretations of the FBI data (Garner and Clemmer 1986).
Other studies likewise worked to dispel the “myth” of domestic violence calls
as especially dangerous by showing previous estimates of officer deaths and
injuries sustained in policing these calls to be exaggerated (Margarita 198o;
Hirschel, Dean, and Lumb 1994).

The statistical assurance that domestic violence calls are not as danger-
ous as generally perceived did not eliminate police officers’ belief that such
calls are dangerous. For one, domestic violence calls do in fact result in an
average of six to seven officer deaths each year. What’s more, for the police,
quality counts as much as quantity; that is, the deaths of officers respond-
ing to domestic violence calls tend to possess a distinct character that makes
the police view them differently. The FBI reports used to cull statistics on
officer deaths also provide qualitative summaries of the incidents. To dem-
onstrate the quality of these deaths, I will cite three incidents that occurred
in the mid-to-late 1g7o0s, the time prior to the implementation of pro-arrest
policing:

A five-year veteran patrolman with the East St. Louis, Illinois, Department was
slain after responding as a backup unit to a domestic disturbance call at an apart-
ment building. The patrolman, a Negro male 30 years of age, arrived at the scene.
While exiting his patrol vehicle, the patrolman was fatally wounded in the chest

with a .22 caliber rifle. (Federal Bureau of Investigation 1975, 36)

A 29-year veteran patrolman with the Indianapolis, Indiana, Police Department

was slain after responding to a domestic disturbance call at a local residence. The
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patrolman, a Negro male 53 years of age, and a second officer were the first officers
to arrive at the scene. The officers entered the residence and observed an individual
suffering from a gunshot wound to the head lying on the floor. The second officer
returned to the patrol vehicle to request an ambulance. While the patrolman was
administering first aid to the individual, the subject entered the room and shot the
patrolman in the chest with a .38 caliber handgun. (Federal Bureau of Investiga-

tion 1975, 62)

When responding to a family disturbance call, a Milwaukee, Wisconsin, Police De-
partment officer with over four years of service was killed. The 27-year-old officer
and his partner were dispatched to the suspect’s house, and as the victim officer
was about to knock on the front door, a 38-year-old male reportedly appeared in
the doorway and abruptly fired into the chest of the officer with a .30-caliber rifle.
(Federal Bureau of Investigation 1977, 51)

In each of these examples, and most of those described in the FBI reports, the
officer is killed with a firearm. Furthermore, the shootings tend to occur as
officers arrive at the scene and are either exiting their vehicles or approach-
ing the residence. This point was emphasized in a two-day seminar I attended
on police training for domestic violence situations, in which the instructor
repeatedly stated to the cadets that most officer deaths occur within the first
minute of responding to the scene. As two of the three examples above dem-
onstrate, officers are at a distinct disadvantage relative to their assailants at
this time. The batterer is barricaded behind the walls of his home, while the
officer is in the open. The batterer can use this position to establish sight-
lines with which to monitor the officer’s movements and shoot him. In most
homes the front door is the primary entryway into the residence. This gives
the would-be assailant another clear line of fire for shooting a responding
officer. While the door shields the officer’s view to the situation inside, his
knock on the door gives away his position to the assailant.

A smaller number of deaths occur once officers enter the residence. The
interior of the home also provides advantages to the would-be assailant. The
batterer is more familiar with the space than is the officer and knows where
he can hide himself and weapons. In the second of the three examples, the
batterer is able to hide in the house until the second officer leaves the scene,
thereby allowing him to attack the remaining officer unobstructed.
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In these scenarios batterers are able to use the material settings of their
homes to resist the police’s response to their violence. In this setting, the ca-
pacity of the batterer to resist the police and perpetrate violence against his
victim is heightened. It is interesting to consider here as well the temporal
dimension of the police officer killings. The fact that most occur within the
first minute would seem to indicate that the heightened capacity of batterers
diminishes as officers gain entry to the residence and are able to make con-
tact with them.

Adherents of the traditional fields in the social sciences do not possess
concepts that describe this phenomenon. They are, of course, skilled at de-
scribing the ways in which human agency is shaped by social categories and
identities (race, class, gender), antagonisms toward and between such clas-
sifications (racism, class conflict, gender inequality), knowledge (educa-
tion), and productive activity (economics). But, because the social sciences
are founded upon the Cartesian separation between human intellect and the
material world (Latour 1993), agency is only understood in them in terms of
intentional actions taken by human beings, and thereby they miss how the
world, as Pickering notes, “is continually doing things, things that bear upon
us not as observation statements upon disembodied intellects but as forces
upon material beings” (1995, 6). When material objects do enter the picture,
they tend to stand as passive mediums for the expression and operation of
human interests, goals, and desires. Thus, human actors can increase their
agency by acquiring an education, a job, or a gun, to use Latour’s (1999) ex-
ample, but “the gun does nothing in itself or by virtue of its material compo-
nents. The gun is a tool, a medium, a neutral carrier of human will” (177).
Finally, such changes in power tend to be fixed in time, or at least until one
drops out of school, loses a job, or drops a gun.

The temporally empowering nature of domestic space for batterers is clearly
another matter. What this setting does resemble is the dispositifs described by
thinkers riding the boundaries between poststructuralist and posthumanist
thought (Deleuze 1992; Jullien 1995; Gomart and Hennion 1999). Deleuze
roughly defines a dispositif as a “social apparatus” composed of “lines of vis-
ibility and enunciation,” “lines of force,” and “lines of subjectification,” “all
of which criss-cross and mingle together” (162). In discussing people’s ex-
periences with music and drugs, Gomart and Hennion explain that the en-
joyment of them emerges through dispositifs of passion, or settings that
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people actively construct so that they can become passive and allow the ob-
jects of their passion (music and drugs) to seize them. Jullien, meanwhile,
uses dispositif to refer to those strategic arrangements of forces (weather, ter-
rain, military strategy) that military commanders exploit to effect brave, moral,
and loyal behavior on the part of soldiers under their command. Merging the
elements of these descriptions, one might imagine a dispositif as a social appa-
ratus or arrangement—possessing multiple lines of force accumulating over
time and space—which operates beyond the immediate control and cognition
of those exposed to it but is able to effect certain behaviors and experiences
in them.

This definition of dispositif seems sufficiently broad to fit the domestic set-
ting that empowers batterers in their interactions with the police. The home
involves an arrangement of walls and openings created by humans within the
larger natural environment that divides space into an inside and outside. The
home offers the people inside cover from those outside, as well as sightlines
with which to survey and attack those outside. The empowering aspects of
the home are neither constant nor controlled by the people inside. Rather,
the accumulation of force is contingent upon the outsider locating him-
self or herselfin a sightline. Once the outsider is able to penetrate the walls
and make contact with the individuals inside, the power of the arrangement
diminishes significantly.

To describe the home as a dispositif is not to fetishize it. Rather it is an
attemptto come to terms with a dimension of the police’s experiences with do-
mestic violence policing that has historically contributed to their differential
treatment of these calls. Regardless of the actual number of officers killed
while responding to domestic violence situations, officers simply do not like
entering settings where they cannot observe potential criminals. With its ar-
ray of blind spots, dark corners, and hiding places, the home is a feared space
that officers are unenthusiastic to approach.

To the extent that the materiality of the home has historically functioned
to inhibit police action against domestic violence, it has also functioned as
a physical barrier that creates “private” and “public” spaces that reinforce
men’s violence against women. This idea extends the significance of feminist
understandings of “private” and “public.” If the law has historically supported
domestic violence by limiting the authority of “public” actors to intervene
in “private” violence, and if culture has enabled domestic violence by shap-
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ing “public” attitudes that violence is permissible in “private” contexts, the
materiality of the home has reinforced violence against women by creating a
“private” space that empowers batterers vis-a-vis their partners and “public”
interventions from the police.

Policing Domestic Violence

Feminists have employed a pair of strategies to neutralize the obstacles in-
hibiting the response by police officers to domestic violence calls. First, they
launched legislative efforts and lawsuits designed to force the police into ac-
tion (Buzawa and Buzawa 1992). Legislative changes in various states have
allowed officers to make warrantless arrests in misdemeanor domestic vio-
lence cases if “probable cause” exists that abuse had occurred. Lawsuits,
meanwhile, have led municipalities and insurance companies to pressure po-
lice departments to take domestic violence cases more seriously. Itis primarily
in response to liability concerns that departments around the country now
have pro-arrest domestic violence policies.

Second, feminists have kept pressure on law enforcement to implement the
legislative and administrative changes. This has led to joint efforts between
feminist groups and police administrators to develop training programs and
accounting procedures to monitor officers’ performance on domestic vio-
lence calls. The procedures seek to mitigate the effects of traditional policing
culture on officers’ job performance by challenging police stereotypes about
domestic violence and making their handling of these calls more transparent
(Guzik 2005).

While these efforts to reorder the boundaries between “public” and “pri-
vate” and thus push police departments to change their response to domes-
tic violence calls are interesting in their own right, what I want to focus on in
this section are the efforts to overcome the more practical challenges associ-
ated with handling domestic violence calls. Pressed into action by vigorous
feminist activism, the police have had to develop new tactics and procedures
to respond to these calls that are directed at the specific attributes of batterer
agency, including the material settings in which domestic violence occurs
as well as batterers’ influence over their partners. These tactics facilitate offi-
cers’ crossing from the “public” into the “private.” To help wrap our minds
around this performance, I want to begin with a somewhat lengthy case study
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ofa police response to domestic violence that I observed while conducting my

research. While the level of abuse present in this example lies at the opposite

end of the spectrum from the three summaries provided before, the descrip-

tion will nevertheless provide a grounding with which to better understand

the tactics used by law enforcement officers to police domestic violence.
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On the night of November 8th, I [the author] accompanied Officer Debnitz, an
officer with the Plainsville Police Department, as he responded to a domestic
disturbance involving a verbal argument between a woman and a man. Parking his
cruiser down the street from the house, Officer Debnitz and I soon caught up
with two officers already at the scene as they were approaching the residence,
a medium-sized house in the poorer section of town. Making our way onto the
porch, we could hearyelling from inside the home. One of the officers walked down
the porch to a nearby window and peered inside. Another officer knocked on the
door, using the butt of his flashlight to intensify the sound. The door opened soon
afterward.

Inside, in a small living room, a middle-aged man stood facing a middle-aged fe-
male, with some distance between them. Both were visibly agitated. One of the
officers asked, “What’s the yelling about?” With that, the man burst out, “She’s a
stupid ho,’ that’s the problem.” The woman quickly responded with an insult of

her own, “Ho’? You must be talkin’ about your mama then!”

With the argument beginning again, the officers quickly moved themselves deeper
into the small room, getting between the two parties. Separating the couple, two
of the officers led the man out of the house. The third officer stayed inside to in-

terview the woman.

Outside the house on the front sidewalk, the two officers stood facing the man.
The officer asked him for identification. Still visibly agitated, the man reached to
pull out his wallet and presented his driver’s license. The officer again asked what
had happened. The man responded loudly with fragments of a story intermixed

with insults towards the woman.

“That woman’s crazy. She’s the type of woman who doesn’t know when to stop.
Iwas just sitting there in my chair in the other room, relaxing and having a couple
beers, and then she’s gotta come up and get on my case. She just wouldn’t leave

me alone.”
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While the man was talking, the officer took down his information into a notepad
while the sergeant stood watching him. When the man paused with his story, the
officer asked whether he had hit her.

“No, man, I didn’t hit her. We was just arguing, you know . . .”

“Yeah, but when things get heated like this, people sometimes hit one another.

You didn’t touch her at all, even brush up against her?”

“No, no, serious. We were just yelling at each other.” Giving his answer, the man
started on another line, expressing his regret for the incident, “Man, I’'m sorry

we’re arguing and got you out here.”

The officer recording his information answered coolly, “Don’t worry about it. We

all get like that sometimes.”

The man started back upon his previous line of argumentation. “She’s just such a

bitch sometimes. She just won’t leave me alone.”
“Yeah, I hear you,” responded the officer.

The officer, having completed taking down his information, then asked whether
the man was employed. He answered yes, explaining that he worked at the local
university as a custodian. The officer made note of this. Slowly, the man was gath-
ering his composure. Eventually, the officer talking with him made his way back to
the house. There, he spoke with the officer inside the house to compare the stories
each party had given. The woman also had reported that no physical contact had

occurred during the dispute.

The officer returned to where the man was standing. Addressing him by his name,
the officer asked, “Now, Donald, do you have anywhere else you can stay tonight?
Given thatyou guys have been arguing, it would be best if you could go somewhere

else for the night.”
“Yeah, 'll just go to a hotel and stay there.”

The officer continued the conversation. “Good, good. Also, if you need to get some

things out of the house, we can go back in now and get them out.”

“No, I got everything I need with me,” he answered. The man continued to gain his

calm as his conversation with the officer continued.
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“Alright, but if you want to come back tomorrow to pick some things up, you
should call the police department first, OK? We’ll send over an officer to help you
pick up your things, OK? We don’t want you coming over here tomorrow and hav-

ing another incident like today.”
“Yeah, I gotit. So, 'l call you guys then tomorrow to come get my things.”

“That’s right.” The officer handed the man a card with his name on it and the
number for the department. The scene was coming to an end. The man began
making his way up the sidewalk in the direction of the hotel where he was head-
ing. As he went, the officer inside the house exited, and the woman in the house
came out to the porch. The two parties saw each other and immediately began ex-

changing insults again.

“You fucking asshole” came from the porch.

“You fucking bitch” came from the sidewalk.

The officers spoke up to the man to keep on his way to the hotel.

The man responded, “I'm going to a hotel tonight. And tomorrow, I'm coming

here with the cops and I'm going to get my shit out of here. You hear me?”

One of the officers broke in to reinforce the point to the man, “That’s right. Good.

You call us tomorrow when you come back. Now let’s get going.”

With that, the man crossed the street and made his way through a deserted lot

across from the house.

This scene captures well the fundamental change in the nature of domestic vi-
olence policing since the feminist campaign to transform the legal response
to intimate partner abuse. The officers note that a verbal argument has taken
place, that the parties are still very upset with one another, and that the po-
tential for renewed conflict exists. In response, the officers, despite lacking
the legal basis for making the man leave his residence for the night (there is
no probable cause that a crime has taken place), convince him to leave for the
night and come back with them the next day.

What is also noteworthy in this scene is how seamlessly the police move
from the “public” to the “private.” While this certainly is in part a result of the
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level of conflict present when the officers arrived, it owes as well to the tac-
tics the officers use to intervene in the dispute. Using this case as a backdrop,
I will review here some tactics that officers employ to navigate through three
stages of police work: responding to the scene, establishing control, and
conducting investigations. In borrowing from the vocabulary and imagery
of the mangle, this review will describe how the police, in moving through
these stages, use different tactics that “capture” the agency of batterers and
engage them in different performances, each of which serves to further dis-
entangle them from their material and interpersonal relations of violence.*
In doing so, officers not only cross from the public to the private to provide
victims respite from domestic abuse, but they also locate domestic violence
in batterers themselves.

Responding to the Scene
As noted above, the first minute of the response by officers to a domestic vi-
olence call places them at greatest risk. To manage the potential dangers as-
sociated with domestic violence dispositifs, officers first rely on dispatchers
to provide a detailed description of the scene, including the type of dwelling
(apartment or home), the level of conflict, the presence of weapons, and the lo-
cation of the assailant. Once approaching the residence, officers are instructed
to “avoid the use of sirens and emergency lights,” which would signal to the
batterer the arrival of police as well as “increase the tension of persons emo-
tionally out of control.” Officers are also taught not to “park the police unit di-
rectly in front of the residence,” which would again signal the police’s arrival as
well as offer the batterer a clear line of fire. In advancing to the dwelling itself,
officers are trained to minimize their exposure to sightlines from the home by
using trees and other elements of the material setting to cloak their presence.>
Once at the entrance, officers are instructed to wait outside long enough to
make an assessment of the situation in the residence. Using a window to peek
inside or simply by listening carefully, the officers seek to gauge the number
of people in the dwelling as well as the severity of the conflict and the pres-
ence of weapons, all of which dictate whether they will gain entry by knock-
ing on the door or by knocking it down. If the officers knock, they are taught
“to stand on the side of the door” in order to deny the would-be assailant an-
other clear line of fire.
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In the example above, Officer Debnitz is careful to park his car away from
the front of the house. Nevertheless, the officers approach the residence rather
casually, having been told that the dispute was verbal. On the porch, the
officers are able to make a quick assessment of the situation inside. Yelling
can clearly be heard. And one of the officers is able to peer into the window
and observe that no weapons are involved. In this case, a simple knock on the
door is enough to secure entry into the residence.

Responding to domestic violence calls is not always so smooth, of course.
On one occasion I accompanied an officer responding to a domestic dis-
pute involving a physical altercation at a second-story apartment. Apartment
houses are especially problematic for officers, who have to turn a blind cor-
ner and walk a staircase in order to reach the residence. In this case, the lead
officer approached the front door and heard “people bouncing off the walls.”
This not only signified that the physical exchange was in progress, but also
that the assailant(s) were not sitting on the other side of the door waiting for
him to knock or enter. As such, the officer took the initiative and broke down
the door in order to make contact with a man on top of his wife.

In other instances assailants may try to flee the scene, as occurred on an-
other occasion I was with the police. On the one hand, this act serves to lessen
the potential threat of approaching a residence; on the other hand, however,
it demonstrates that the offender is unlikely to comply with police requests.
In this call, the dispatcher also had noted that the dispute involved a knife. In
facing a situation of an armed suspect fleeing the scene, the officer directed
me to stay in the car and then had the other responding officers, including a
canine unit, form a perimeter around the house in order to prevent the sus-
pect from escaping. As it turned out, the suspect had run out of the house
simply to throw away a collection of stolen credit cards, his possession of
which had initiated an argument between him and his girlfriend.

As these tactics demonstrate, officers rely on information, space, patience,
and powers of perception to respond to domestic violence calls. By relying on
the information obtained by dispatchers, by parking away from dwellings,
and by pausing outside entryways to assess the situation, officers balance the
force relations involved in this initial, most hazardous phase of domestic vio-
lence policing and thus reduce the potential danger of the domestic setting.
In doing so, the officers bring the “public” sphere of the law through the
front door of the “private” sphere of abuse.
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Establishing Control

Once inside the home, officers work to “establish control” of the scene. Es-
tablishing control is in one sense a matter of manpower. At least two offi-
cers are dispatched to each domestic violence call in order to be able to han-
dle each of the parties. In another sense, establishing control is a matter of
skillful practice. While the term “establishing control” evokes images of au-
thoritative, strong-armed tactics, officers are taught to shy away from such
confrontational “control actions” in policing domestic violence in favor of
more courteous and caring “supportive actions,”® or what I call “persua-
sive tactics.” The reason for this approach, beyond the fact that officers are
now trained to use nonconfrontational techniques more generally, is that the
offender or both parties are likely to be “heated” and engaged in verbal or
physical disputes when the police arrive, thereby presenting the risk that ag-
gressions will either escalate or turn against those intervening against it.
This is especially undesirable given that the batterer is more familiar with the
material setting of his home than are the police officers.

Practically speaking, in order to establish control when parties are physi-
cally or verbally engaged in a dispute, officers are taught to separate the cou-
ple as quickly as possible. While this may require confrontational tactics such
as pulling one party away from another—actions that run the risk of escalat-
ing the violence—the officers in the example above were able to separate the
couple with the persuasive spatial technique of simply getting “in between”
the parties. To further achieve separation, the officers need to “break the eye
contact of the disputants” as quickly as possible (Hendricks and McKean
1995, 152). This is accomplished by employing persuasive communicative
techniques, such as asking questions of the person, which aim to divert his
or her immediate attention from the dispute, and by using persuasive phys-
ical techniques such as mildly “herding” one person away from the other
(153).

After separating the parties, officers work on “cooling oft” heated persons.
Persuasive techniques are again thought to be more effective than force to
achieve this end, and one such tactic is to keep the people separated from
each other. Officers are taught to position the parties with their backs to one
another, with enough distance between them that they cannot easily hear
each other speak. Such a positioning prevents a resumption of conflict that
visual or verbal contact could provoke. The perimeter that is formed by this
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spacing also allows each officer to maintain sight of the separate parties and
of the other officers handling the case.

In place of this spacing, the officers I observed often simply removed the
male party from the residence. This sometimes proves necessary given the
limited amount of space inside the dwelling with which to achieve an effec-
tive positioning. However, the tactic also increases officer safety by removing
the stronger, and often more volatile, person from the domestic setting with
its various weapons and hiding places. With this tactic, officers literally move
the domestic battery suspect from the “private” out into the “public.”

“Cooling off” a person also involves discursive techniques, which can be
seen in the above example. Learning and then addressing people by their
names works to grab their attention and cool them down. Increasingly in
vogue among departments over the last few years is verbal judo. Based on
“the principle of judo itself, using the energy of others to master situations,”
verbal judo is “a set of communication principles and tactics that enable the
user to generate cooperation and gain voluntary compliance in others under
stressful conditions.” As George Thompson, the creator of verbal judo, ex-
plains it, “you are not counteracting their approach and hammering back at
them. Rather, you are moving with them, using their momentum to pull them
off-balance... it should beredirective rather than confrontational” (Thompson
and Jenkins 1993, 89). By offering “heated” suspects mild, affirmative state-
ments, officers are able to keep them engaged and expending energy, while
denying them the stern response that would feed their aggression. The of-
ficers “project empathy,” thereby serving to calm the person and make him
easier to talk to (30).

In the example above the officers employ verbal judo to cool down the sus-
pect, Donald, from his irate state. Rather than responding to his aggressive
statement, “She’s such a bitch sometimes,” with a similarly aggressive state-
ment (“Well, you’re acting like an asshole”), which then could aggravate
him, the officers offer a mild, affirmative statement to deflect the abuse of
the abuser, “Yeah, I hear you.” He cools down considerably once the police
direct him to the topic of his employment.

Verbal judo can be employed at different times during the police-suspect
encounter. For instance, Frederick Wiseman in his documentary Domestic Vio-
lence (2001) shows Tampa police officers placing a batterer under arrest. The
man verbally resists the detention, asking, “Why do you always take the wom-
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an’s word?” The question implies that he sees himself as the victim of an in-
justice. Rather than responding, “Because guys hit women more often” or
“Because you hit her,” comments that risk provoking the person, the officers
reply, “When it comes to domestic violence, if someone says violence hap-
pened, that’s what happens.” Here, the officers refuse the batterer’s game of
placing guilt on one of the involved parties and instead deflect it to the law.

As this description shows, officers establish order in domestic violence
calls by matching the performance of the disputants with their own per-
formances that redirect the action in various ways. By placing themselves in
between the parties, the officers stop the dispute; by herding the man, the of-
ficers bring him out of his home; by accepting his verbal abuse, the officers
cool him down and tire him out; and by keeping him talking, the officers pull
his mind away from the dispute. Through their ability to “capture” the vari-
ous performances of the disputing parties, police officers come to bring the
order and control of “public” life to bear upon the disorder and conflict they
find in the “private” sphere.

The efficacy of these performances and the potency of these tactics is evi-
denced by the point in the scene when the officers end their engagement with
Donald and he is making his way to the hotel. Seeing his wife, who has come
out to the porch, he immediately becomes heated again, and the two throw
another round of abusive comments at one another. The presence of three
officers nearby does nothing to prevent the abuse. Rather, the fact that the of-
ficers are no longer engaging them with policing techniques allows the abuse
to resume.

Conducting Investigations

In the first two stages of domestic violence policing, officers enter the “pri-
vate” sphere to gain control over it and ensure the safety of the people there-
in, all of which corresponds to their “order maintenance” function (Wilson
1968). To “enforce the law,” officers conduct investigations in order to deter-
mine whether a breach of the law has occurred.

Conducting investigations in domestic violence cases can sometimes be
simple—if, for instance, only one party has physical injuries. Butin most cases
domestic violence investigations are more complicated than this. That is,
because two (or more) parties are often actively involved in disputes, deter-
mining the primary aggressor proves complicated. In addition, because the
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disputes involve family members and intimate partners, the disputants and/
or witnesses are often unwilling to provide statements about the incident for
fear of incriminating a loved one. This is often the case for women who call
the officers for protection from their abusive partners, but are unaware of the
pro-arrest policy and are opposed to criminal proceedings against them (Hoyle
and Sanders 2000). Women’s willingness to defend their abusers functions
as another element of abusive relationships that, like the law, culture, and the
materiality of domestic space, sustains men’s violence against women.

The first step in overcoming these obstacles is provided by the separation
of the parties. By splitting up the couple, the officers are able to provide an
abused woman with the security and privacy she may require to tell her story
without fear of retribution from her partner. Separating the partners also en-
sures that the couple will not be able to collaborate on their stories should the
victim want to protect her abuser. In this way, isolation serves as a tactic that
deprives the batterer of his ability to influence and manipulate his partner in
their “private” relationship to resist the application of “public” law.

To talk with people, officers again rely on persuasive communication tac-
tics. Officers engage reluctant and difficult suspects, victims, and witnesses
through different interview techniques, many of which are described in vari-
ous studies and training materials (e.g., Berg 1999, 159—65). For example,
officers I have spoken to use “persuasion” with a suspect by telling him that
“there are two sides to every story” and that they will only have the victim’s
side of the story unless he cooperates (Leo 1996, 664). As with the amica-
ble traffic stop, where the officer will light-heartedly ask the driver, “Do you
know why I stopped you?” the persuasion tactic invites the suspect to incrimi-
nate himself by talking about his behavior.

In the training seminar I attended, the instructor emphasized using
“theme-building” with uncooperative suspects. Taught as part of the Reid
technique for conducting interviews, the officer here, as with verbal judo,
lookstousethe person’saggression productively. As theinstructor described it,
the officer drops a subtle comment to the suspect (“Boy, a person in your sit-
uation would probably want to hit someone”; “It must be hard dealing with
this”) in order to “hook” him into discussing the event. If the “hook” takes
the officer then “reels him in.”

In the scenario described above, the officers employ a technique akin
to “theme-building” when they say to Donald, “Yeah, but when things get
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heated like this, people sometimes hit one another. You didn’t touch her at
all, even brush up against her?” The hook to the suspect is that violence is to
be expected in such circumstances, especially light violence. Such comments
can be effective in eliciting a response from a person, and even an admission
of guilt.

This “hook” clearly possesses gender dimensions. The hooks are cast by
men, who are the majority of police officers, to men, who are the majority of
batterers. What the officers hope to catch with these hooks is the trust of the
suspect, who may see in the male officer a person who can understand his feel-
ings of aggression and frustration toward his partner. In this sense, “theme-
building” looks to catch the inner abusive attitudes of the batterer and turn
them against him. The tactic is, of course, somewhat unseemly, as it gives the
appearance of a male police officer approving of or minimizing the man’s use
of violence against his partner. Not only is such minimization an abusive tactic
used by batterers themselves (Ptacek 1988), but the complicity of officers with
domestic violence has long been a concern for those fighting this social prob-
lem. In the course I attended, the instructor teaching this tactic to the cadets
cautioned them about its effects for victims: “If the victim hears, talk about it
with her, thatit’s just a tactic. Tell her, ‘he hit you and now he’s off to jail.””

The officers I spoke with emphasized that no single interview technique
is followed more than any other. To the contrary, the selection of interview
technique is a matter of personal preference, circumstances, and instinct. In
one case described to me by an officer, for instance, a woman had called the
police to report that her ex-boyfriend, Jesus, against whom she had an order
of protection, had shown up at her apartment to harass her and a male friend.
When the officer arrived at the apartment, he encountered the woman and a
man. Asking the pair whether he was Jesus, the officer received no response.
He sensed that the woman was afraid to answer. This placed the officer in a
predicament. Protocol called for separating the pair, which would allow the
victim to answer freely. However, no other officer had yet responded to the
call and, as the officer explained, “I don’t like turning around on a potential
suspect.” To overcome this obstacle, the officer changed tactics by asking
the woman, “Is Jesus in the apartment? Nod ‘yes’ or ‘no.’” That the woman
felt free to nod yes indicated to the officer that the man he was facing was not
Jesus, but that Jesus was still somewhere in the apartment. Following this,
the officer searched the apartment and arrested her ex-boyfriend.
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On another occasion, a dispatcher working the 911 line had a caller hang
up on her. Units are sent to investigate 911 hang-ups to determine whether
the call was a mistake or an unsuccessful attempt by a victim to call for help.
When the officers arrived at the scene, a Mexican man answered the door and
explained that he had accidentally dialed 911 while trying to phone his mother
in Mexico. He apologized for the mistake. The lead officer replied calmly
that he understood, and then he politely asked the man if he would mind if
they took a look around the apartment. Although the man had the legal right
to refuse the request, he agreed. As the officers made their way through the
apartment, they found a woman crying. The woman later told them that she
had been hit and thrown over a chair. The police then arrested the man.

In investigating domestic violence cases, officers penetrate further the
“privacy” of domestic violence. Once again, officers use policing tactics to
capture the agency of the parties involved and redirect their performances. By
separating a couple, officers diminish the influence that the batterer exercises
over the victim and places her in a situation in which she feels freer to exercise
her agency and explain what happened. Having isolated the suspected batterer
from his violence dispositif and abused partner, the police look to socialize
him into a new relationship with them. Using gender and politeness against
him, officers attempt to capture the batterer’s propensity for abuse in a con-
versation that can expose his “private” behavior and thus incriminate him.

Soul Collectors: The Police as Capturers of Agency

In the previous section I described the tactics that officers use to police do-
mestic violence. To respond to the scene and mitigate the potential threats
of the domestic setting, officers park their cruisers away from the residence,
use the material setting outside the home to shield their approach, pause out-
side entryways and listen or peer inside the home to assess the situation, and
stand to the side of entryways when knocking on doors. Once on the scene,
officers establish control over domestic disputes by separating the parties,
breaking their visual and audio contact, and accepting the verbal abuse of
“heated” suspects in order to cool them off. Once in control of the scene,
officers dig into the past to investigate the occurrence of domestic violence
by providing victims the safety needed to tell their stories and by engaging
suspects in “friendly” masculine talk that can draw confessions from them.
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Through these tactics, the police progressively dislodge the batterer from his
relations of violence and tip the balance of power in their favor.

This description of tactics bears some resemblance to the microphysics
of power described by Foucault (1965, 1973, 1977, 1979a) in his genealogies
of the prison, asylum, and clinic and by English-speaking Foucauldians in
their studies of governmentality (Rose 1999; Dean 1999; Valverde 1998). In
the manner that Tuke’s Retreat engaged the madman with such techniques
as observation to help him construct a “consciousness of himself,” and to de-
tach him “from a liberty of mind that would be fatal and engage him in a sys-
tem of responsibility,” so the police engage batterers in various techniques to
affect their behavior (Foucault 1965, 247).

However, rather than simply replicating the classic Foucauldian story of
shaping individuals into new subjectivities, the performance of domestic vi-
olence policing evidences a mode of power distinct from that of discipline.
Foucault’s genealogies and the subsequent studies of governmentality by
Foucault scholars transpire in specific sites of authority, such as the prison,
hospital, insane asylum, church, schoolyard, group therapy setting, and so
forth. In these sites, authorities cast subordinated persons into a plethora of
power relations (usually involving surveillance and routinized practice) that
cast them as new subjects: the sane person, the healthy patient, the forgiven
sinner, the controlled alcoholic, the free citizen. These practices and sites
of subjectification, though possessing their own distinct histories, appear to
operate in a timeless fashion. Indeed, this body of work is so penetrating pre-

” «

cisely because it has us recognize our contemporary “compassionate,” “pro-
gressive” treatments of the weak as pieces of an ongoing historical project to
dominate and govern the souls of people.

Domestic violence policing contains few of these elements. Rather than
being situated in a privileged site of power, the police operate at the border
between “public” and “private” spheres. It is significant that the dominant
material setting in the story of domestic violence is the home, which is the
space of the batterer rather than that of the police. Importantly, power in
police-batterer encounters is much more diffuse than itis in Foucault’s stories.
The batterer possesses considerable agency in his ability to strike down offi-
cers responding to the scene as well as his own domestic partner. Foucault’s
prisoners eventually do riot against the prison, but this expression of agency
is a deviation from the normal story of discipline and governmentality. The
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temporality of these stories is different as well. Whereas the operation of dis-
cipline is ongoing in Foucault’s genealogies, the police only look to affect the
agency of the batterer long enough to stop his violence, assess whether he has
to be arrested, and then detain him if necessary.

What these differences underscore is that the practice of domestic violence
policing is set to an objective distinct from that found in the work of Foucault
and of governmentality scholars. The objective of the police is not to reform
the batterer—to work his soul and have him see the wrongness of his ways.
Rather, it is to simply capture his soul and pass it along to the jail and to the
courts.

This does not mean that the two systems of power discussed here are at
odds with one another. Instead, the police are simply one part of a larger
regime of governmentality (Merry 2001) that seeks to protect victims and
reform offenders. In this regime, disciplinary power is concentrated in bat-
terer intervention groups—the group therapy programs for domestic batter-
ers. Within this system, the police operate to funnel batterers to those sites
where their souls will be worked on. In this sense, the police can be seen to
represent soul collectors, or agents crossing the boundaries between a nonvio-
lent, “public” world and a violent, “private” world to collect subjects who can
be integrated into disciplinary programs of reform.

To the extent that poststructuralist and posthumanist scholars have es-
tablished that projects of discipline (Foucault), governance (Rose, Dean,
Burchell), ordering (actor-network theory), and enframing (Pickering, this
volume) are constitutive of society, it would seem that collectors represent a
more general category of social actor whose performance is also central to so-
ciety. Like the police officer responding to domestic violence, collectors lie at
the boundaries between worlds—be they ordered and disordered, governed
and ungoverned, or civil and savage—which they continually cross in order
to collect souls, subjects, agents, materials, and so forth to deposit back into
programs of socialization.

Collectors abound in our society. Emergency medical technicians, for in-
stance, work the boundaries between life and death by collecting survivors
of accidents and other calamities to place in the rejuvenating care of doctors
in hospitals. Workers for the Department of Children and Family Services,
like the police, operate at the boundaries of “public” order and “private” dis-
order and look to collect children from high-risk environments and place
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them with “normal” families and psychologists in order to “heal.” Firefight-
ers work at the boundaries of life and destruction in order to capture forests
and homes from the advances of flames, which environmental scientists and
architects can later rehabilitate. Astronauts and space probes cross into space
to collect specimens and data that are relayed back to Earth and ordered by
scientists into networks of action.

Unlike the authorities who manage the projects of ordering society, col-
lectors do not possess a privilege of power relative to their objects. Whereas
Tuke and Pinel could rely on “keepers” to subdue the outbursts of madmen
(Foucault 1965, 251) and use dungeons to confine “those who cannot be sub-
jected to the general law of work” (268), collectors, in crossing the bounda-
ries between order and disorder, come into contact with spaces and actors
whose agencies always hold the potential to overwhelm their own: emergency
medical technicians can easily be infected from liquid-borne and airborne
pathogens such as hepatitis ¢, H1v, and tuberculosis (LaTourrette et al.
2003); firefighters can be consumed by the flames they battle; astronauts can
be overwhelmed by the physical forces they seek to traverse.

The temporal dimension of collecting is distinct as well. Whereas author-
ities have a privilege of time in ordering their objects (instructors can fail
students and have them take the course again next semester), collectors of-
ten need to accomplish their work swiftly: aggressive batterers can kill their
partners if the police are unable to respond promptly; accident victims will
perish if not attended to quickly; energy supplies on space vessels become
exhausted.

Under these conditions, collecting demands a more agile performance
than does discipline. The administrators of disciplinary projects rely on routi-
nized practices and forms of knowledge that are recorded, disseminated, and
learned in textbooks to perform their ordering work. Collectors, conversely,
often need to deviate from the script of their training and “tune” (Pickering
1995, 20—22) their performances to those of the agents they interact with in
order to tip the balance of power in their favor.

Thus, whereas a facilitator in a batterer intervention program has learned
that she can always encourage the participation of a reluctant newcomer by
having other group members share their experiences with violence, the police
officer needs to be able to sense fear in a frightened victim and quickly estab-
lish a new form of communication with her in order to capture her assailant.
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Whereas the environmental scientist can collect and study samples in the lab
and pore over scholarly texts to decide the best course of action, firefighters
engaged in the “choreography of fire” (see Franklin, this volume) speak of
“outguessing the fire” and the need to “make flexible decisions because the
fire is always changing.”” Even in space exploration, the ability to collect data
and information is contingent on the adaptability of probes to the settings
in which they find themselves. In 2004, during the early stages of the Mars
Rover mission, NASA scientists were surprised to find one morning that Op-
portunity, one of the two Rovers, had managed to increase its energy level
by 2—5 percent, thus contributing to its continued defiance of the ninety-day
lifespan that engineers had originally ascribed to it.?

Rather than a disciplining of the subject, then, the performance of collect-
ing might best be described as a “dance of agency” in which collectors, like
Pickering’s scientists, continually “tune” and adjust their performances to
“capture” the agency of outsiders. Without aspiring to overstate the case, I
believe that the fates of society lie in these dances of agency. The survival and
extension of different ordering projects hang together with the ability of col-
lectors to successfully capture the agency of the outside agents with which
they come into contact. In turn, the failure of collectors to tune their perform-
ances to and capture the agency of outsiders comes to define the boundaries
of society itself.

The recognition of “collectors” points to a broader application of the man-
gle framework offered by Pickering. By being sensitive to the distribution of
agency in the social world as well as the varied performances of actors, we
are able to understand the operation of our social world in novel ways. In this
sense, the mangle invites social scientists to tune themselves more fully to the
performance of the world in time.

NOTES

1. Thurman vs. City of Torrington, et al. Civil No. H-84-120, United States District
Court for the District of Connecticut, 595 F. Supp. 1521; 1984 U.S. Dist., October
23, 1984, available at LexisNexis Academic. See also Brennan 198g.

2. This name is fictitious. The names of places and persons in this research have

been changed to protect participants’ anonymity.
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Plainsville Police Chief, interview with the author, March 18, 2003, Plainsville.

I borrow the term “agency” from Pickering (1995), who describes science as a
practical engagement between human and material agents in which scientists
look to “variously capture, seduce, download, recruit, enroll, or materialize” ma-
terial agency (7).

The quotations and general information here and below are taken from Interna-
tional Association of Chiefs of Police 1989.

The distinction between “control” and “supportive” actions is from Sun 2003,
27-28. The identification of the application of these terms in domestic violence
policing is mine.

Forces of Nature, “Interview with Kenneth Rice,” 2001. Available at the Web site
of Oracle, ThinkQuest Library.

“Rover Gets Mystery Power Boost,” November 5, 2004, available at the Web site
of BBC News.
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Resisting and Accommodating Thomas Sargent
Putting Rational Expectations Economics

through the Mangle of Practice

ESTHER-MIRJAM SENT

During the 1960s the field of economics experienced the so-called rational
expectations revolution. The central tenet of rational expectations is that in-
dividuals should not make systematic mistakes: that is, that economic agents
are not stupid; they learn from their mistakes and they draw intelligent infer-
ences about the future from what is happening around them. While the adap-
tive expectations hypothesis had the disturbing implication that it allowed
individuals to make systematic forecasting errors period after period, the
rational expectations hypothesis asserted that people learn from their mis-
takes: people with rational expectations did still commit errors, but not the
same ones each time. Individuals could differ from one another in their ex-
pectations and still be rational if they were using different information. But
when all of these individual expectations were added together, errors tended
to cancel out, thereby producing an aggregate view of the future that reflected
all of the available information.

Many stories can be identified in the work of historians and philosophers
of economics who have endeavored to explain the rise of rational expecta-
tions economics (Sent 1998b, 2—12). These stories are neither mutually ex-
clusive nor mutually exhaustive. An additional complication involves the fact
that there are multiple definitions of rational expectations. However, histo-
rians and philosophers of economics have each tended to focus only on one
story about the rise of rational expectations economics and on one interpre-
tation of the rational expectations hypothesis. In this chapter I show, instead,
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that it is possible for many interpretations to be held comfortably by one and
the same person. It does so by picturing economics as a field of emergent hu-
man and disciplinary agency engaged by means of a dialectic of resistance
and accommodation. The novel point that the analysis makes consists of
showing that facts and knowledge in rational expectations economics rep-
resent assemblages of human and disciplinary performances that emerge in
time, and also pass in time. Specifically, I consider Thomas Sargent, who has
been instrumental in the development of the field largely due to his efforts to
connect economic theories and the econometric tests of those theories. In-
stead of relying on how others perceive Sargent’s achievements, I start from
his own conceptualization of his contributions.

Drawing on Andrew Pickering’s dialectic of resistance and accommoda-
tion (Pickering 1992, 1995; Pickering and Stephanides 1992), in this chapter
I narrate multiple stories about the rise of rational expectations economics in
following the course of Sargent’s career. In the process, a variety of interpre-
tations held by one person can be observed. The dialectic of resistance and
accommodation allows me to describe a process in the making from the per-
spective of Sargent. That is, facts and knowledge in rational expectations eco-
nomics are temporally emergent—they come to light in time through practice.
As my analysis will show, facts and knowledge in rational expectations eco-
nomics do not represent truth as such, but rather are tenuous assemblages
of human and disciplinary agency that can fall apart as disciplinary winds
change and new currents of thought come into fashion.

The starting point of my analysis is Sargent’s definition of good econom-
ics. In the fashion of Pickering’s mangle, we witness how as a result of dis-
ciplinary agency Sargent’s different free moves kept getting obstructed by
his encounters with resistances, which resulted in forced moves of evolving
interpretations of rational expectations and kept getting obstructed by his
encounters with resistances due to disciplinary agency. The free moves re-
flected the tentative choices Sargent made, carrying with them no guaran-
tee of success.” The forced moves served to elaborate the choices through
disciplinary agency.> Resistances that emerged when the extension of culture
was not successful were accommodated by Sargent through changing his
interests, changing his free moves, or ignoring the forced moves.3 Follow-
ing the emerging dance of agency through time, we observe Sargent exerting
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his human agency by tinkering with different sets of free moves rather than
adjusting his definition of good economics.

In this chapter I show that Sargent witnessed the emergence of a variety of
interpretations of rational expectations during the dance of agency, in which
the partners are alternately the human agent and the disciplinary agent. I fur-
ther illustrate that these phases are connected through Sargent’s continuous
efforts to establish symmetry among agents, economists, and econometri-
cians by means of a variety of free moves. According to Sargent, “The idea of
rational expectations is . . . said to embody the idea that economists and the
agents they are modeling should be placed on an equal footing: the agents in
the model should be able to forecastand profit-maximize and utility-maximize
aswell as the economist—or should we say econometrician—who constructed
the model” (1993, 21). In other words, Sargent saw no reason for the superi-
ority of one category of individuals over another group of people.

As I'show in the following sections, Sargent gave the rough notion of sym-
metry a more precise formulation by embedding it in different sets of free
moves. Each of the sections contains a brief case study of how Sargent’s
search for symmetry evoked different forced moves in the form of distinct in-
terpretations of rational expectations, and how he was repeatedly obstructed
by his encounters with resistances (see also Sent 1998b). These resistances
that emerged due to disciplinary agency then evoked accommodations. In
the next section I discuss how Sargent came to the idea of rational expecta-
tions as an econometric concept. In the second section I analyze Sargent’s
attempts to interpret rational expectations as both an econometric and a
theoretic construct. In the third section I evaluate his efforts to incorporate
general equilibrium theory into the symmetry structure. In the fourth section
I discuss Sargent’s eventual interpretation of rational expectations as the final
outcome in a learning process.

Phase One: Accommodating Randomness

In what follows I use Pickering’s insights to address Sargent’s interpretation
of rational expectations economics in the late 1960s and early 1970s. During
this period, the concept of adaptive expectations was under severe attack in
economics for fitting econometric models that forecast better than economic
agents. Moreover, theories developed by neoclassical economists were de-
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terministic while models employed by econometricians were random.5 This
conflict was an obstacle in Sargent’s efforts to exert his human agency by
searching for symmetry. Some economists sought to meet these objections
by using the rational expectations hypothesis (Begg 1982).

Inspired by these changes in his environment, Sargent attempted to re-
establish symmetry by making free moves toward the perspective of time-
series econometrics, in particular distributed lags and the term structure
of interest rates (Sargent 1968, 1969).5 Through his analysis of distributed
lags for interest rates Sargent became aware of the role of expectations, be-
cause orthodox neoclassical theory stated that they influence the relationship
between spot and forward rates, nominal and real rates, and short-term and
long-term rates. Furthermore, the free move to expectations, or more spe-
cifically rational expectations, provided Sargent with an answer to how sym-
metry might be achieved, as they allowed him to introduce probabilistic ideas
into economic theory as well. He considered rational expectations a more el-
egant way to resolve the separation between the randomness of distributed
lags in econometrics and the determinism of neoclassical models. Since Sar-
gent initially started from the viewpoint of econometrics, an econometrically
motivated interpretation of the concept of rational expectations emerged as
a forced move, which involved treating the econometrician and the agents in
the model in a symmetric fashion. His scientific culture, in turn, further di-
rected his plans and intentions toward serious resistances, which are obsta-
cles in his attempt to satisfy his interests.

Since he focused on interest rates, Sargent also encountered the impor-
tance of Lévy stable distributions with infinite variance and the associated
problem of constructing statistical estimators as a forced move.” With his
student Robert Blattberg at Carnegie Mellon University, Sargent estab-
lished that with Lévy stable distributions almost every technique of mod-
ern econometrics is useless and would have to be discarded (Blattberg and
Sargent 1971). As a result, almost all references to stable Lévy distributions
in economic variates disappeared by the mid-1970s, and many of the earlier
enthusiasts recanted with regard to Lévy stable distributions (Mirowski
1989b, 1990). The threat of Lévy stable distributions was averted by ignor-
ing them, without a direct critique of the earlier findings of infinite vari-
ance. Randomness, therefore, was tamed by assuming that variances are
finite.
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Sargent was especially troubled by these resistances thrown up by discipli-
nary agency, for he sought to exert his human agency by establishing symme-
try between techniques used by economic agents and the models developed by
econometricians. In particular, the emergence ofan econometrically motivated
interpretation of rational expectations as a forced move required the avail-
ability of statistical estimators. Whereas Leévy stable distributions previously
only threatened neoclassical econometrics, they could now also compromise
economic theory based on rational expectations. When stable laws enter the
stage, econometricians and agents would run into resistances with the con-
struction of statistical estimators. Rather than relinquishing the economet-
rically motivated interpretation of rational expectations through distributed
lags, Sargent’s dance of resistance and accommodation led him to somewhat
silently give up Leévy stable distributions with infinite variance.

In this first phase of his quest for symmetry among agents, economists,
and econometricians, therefore, Sargent encountered the resistance that Lévy
stable distributions lack an algorithm for estimating the parameters. This
obstructed his human agency in its attempts to connect the randomness in
the models used by econometricians and agents with the determinism in the
models developed by economists. Therefore, relinquishing Lévy stable distri-
butions and their forced moves served Sargent well in his attempts to estab-
lish symmetry among agents, economists, and econometricians. Yet this act
led him to tame disciplinary agency by adopting the “unrealistic” assumption
that data previously shown to have exhibited infinite variance now followed
a distribution with finite variance. Hence, this phase illustrates the first in-
stance of the mangle of practice at work.

Phase Two: Accommodating Prediction

While econometricians were the first promoters of rational expectations,
their initial focus on lag distributions changed to vector autoregressions dur-
ing the late 1970s and early 1980s.® While the desire to establish symmetry
among agents, economists, and econometricians continued to guide Sar-
gent’s human agency, the change in his disciplinary surroundings led him to
advocate a different connection. That is, while he continued to start from the
perspective of econometrics during this phase of his work, he now tried to es-
tablish symmetry by making a free move toward vector autoregressions.
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The vector autoregressive model was designed especially to forecast. In-
deed, the model was not based on economic theories at all;? instead, its main
applications were in engineering. Christopher Sims, one of the pioneers of
vector autoregressions in economics, believed that theoretical restrictions in
statistical inference should be kept to a minimum (Sims 1980). Whereas large
national econometric models were successful in the 1950s and 1960s, their
performance hit rock bottom in the 1970s. The models did not successfully
predict and could not explain the simultaneous high inflation and unemploy-
ment rates. Vector autoregressions, on the other hand, seemed capable of
producing forecasts that were, compared to the standard variety, more accu-
rate, more frequent, and cheaper. It was a straightforward, powerful, statisti-
cal forecasting technique that could be applied to any set of historical data.

Inspired by these developments, Sargent exerted his human agency by con-
centrating on restricting vector autoregressions as a free move on the econo-
metric side of symmetry. As before, Sargent ended up with an econometrically
motivated interpretation of rational expectations as a forced move. Rather than
handling distributed lags, symmetry between agents and econometricians now
required that agents with rational expectations fit vector autoregressions. The
inclusion of economists in Sargent’s symmetry pictures further mandated us-
ing the acquired econometric information to construct a theoretical model.
However, a major disciplinary resistance in the form of observational equiva-
lence (Sargent 1976) emerged and hindered Sargent in fully exerting his hu-
man agency. That is, contradictory theoretical models both could generate the
very same vector autoregressive relations. To incorporate economic theory in
his symmetry structure, Sargent felt he needed to overcome this resistance of
observational equivalence by an accommodation that established a stronger
connection between vector autoregressions and economic theory.”

With the aid of his colleague Lars Hansen, Sargent responded to the prob-
lem of observational equivalence by showing that vector autoregressive mod-
els were not necessarily atheoretical (Hansen and Sargent 1981a, 1981b, 1990,
1991b). In particular, Hansen and Sargent argued that their goal “has been to
create a class of models that makes contact with good dynamic economic the-
ory and with good dynamic econometric theory” (1991b, 1). In response, they
made a different set of free moves. Having grounded “good dynamic econo-
metric theory” in the engineering tools of vector autoregressions, Hansen and
Sargent searched for “good dynamic economic theory” in the engineering
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theory of recursive dynamics and linear optimal control.” The combination of
vector autoregressions—recursive dynamics or linear optimal control—and
rational expectations helped Sargent to establish symmetry in this phase. Yet,
disciplinary agency called forth new resistances because this combination was
technically not very successful, difficult to implement, and based on contro-
versial assumptions. As in the previous phase, the consequences of Sargent’s
free moves led him to adopt “unrealistic” representations.’

In addition, Sargent became aware of the fact that his analysis relied on out-
dated engineering techniques that required much stability.”» He had largely
avoided questions about the way in which economic agents make choices
when confronted by a perpetually novel and evolving world. This was the case
despite the importance of the questions, because disciplinary agency showed
thathis tools and formal models were ill tuned for answering such questions.
Changes in his environment and the appearance of a few extra resistances
were necessary for Sargent to move in this direction. Before I discuss this fi-
nal phase, I will outline the additional resistances that Sargent encountered.

Phase Three: Accommodating Sameness

This phase is centered on Sargent’s eventual forced move to the interpretation
of rational expectations as individual rationality and mutual consistency of
perceptions. From the early-to-mid 198os, Sargent focused on the free move
of incorporating general equilibrium theory in his framework of rational ex-
pectations and vector autoregressions.™ The general equilibrium framework
imposed full theoretical restrictions on the coefficients in the vector autore-
gression and therefore avoided the problem of observational equivalence en-
countered earlier. Whereas the previous two phases in Sargent’s work started
with the conception of agents as little econometricians while economists
were added as somewhat of an afterthought, the phase discussed in this sec-
tion started with the free move of conceiving of agents as little economists
while econometricians were added as somewhat of an afterthought.

Though the pioneer of rational expectations, Robert Lucas, had used gen-
eral equilibrium theory from the start, it was not until the late 197os that Sar-
gent moved in this direction. During that time, he spent a year as a visiting
professor at the University of Chicago and took two courses from Lucas. Sar-
gent sought to establish symmetry by linking the free moves to vector au-
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toregressions employed by econometricians and the general equilibrium the-
ory developed by economists through the concept of rational expectations.
Hence, in the interpretation of the concept that emerged as a forced move,
agents have expectations that are rational when these depend, in the proper
way, on the same things that, according to economic theory, actually deter-
mine that variable. A collection of agents works to solve the same optimum
problems by using the relevant economic theory, and the solution of each
agent is consistent with the solution of other agents. Econometric methods
can then be used to estimate the vector autoregressions that result from this
economic model. For Sargent, establishing symmetry among agents, econ-
omists, and econometricians with this setup was facilitated by the fact that
general equilibrium theory involved an a priori bias toward symmetry among
agents. As a result, the forced moves that emerged in association with disci-
plinary agency led Sargent toward symmetry not only among categories of
people but also within groups of individuals.

Though Sargent had finally achieved symmetry, my narrative does not
have a happy ending here. Instead, Sargent encountered new resistances that
emerged from disciplinary agency due to the combination of rational expec-
tations, general equilibrium theory, and vector autoregressions. First, if there
is symmetry among the agents, then there is no reason for them to trade with
each other, even if they possess different information. Instead of'a hive of ac-
tivity and exchange, Jean Tirole (1982) proved that a sharp no-trade theorem
characterizes rational expectations equilibria (Sargent 1993, 113). Second,
agents and econometricians have to be different in order to justify the error
term. When implemented numerically or econometrically, rational expecta-
tions models need to impute more knowledge to the agents within the model
who use the equilibrium probability distributions than is possessed by an
econometrician who faces estimation and inference problems that the agents
in the model have somehow solved (Sargent 1987c, 79). Third, there is a need
for asymmetric actors in rational expectations economics for the concept of
policy recommendations to make sense. In particular, making recommen-
dations for improving policy implies the assumption that in the historical
period the system was not really in a rational expectations equilibrium, hav-
ing attributed to agents expectations about government policy that did not
properly take into account the policy advice (Sargent 1984, 413). A fourth
resistance deals with the issue of conceptualizing learning if agents are
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thought to be little econometricians. In particular, econometric metaphors
of reasoning possess a blind spot for the process of information search and
errors made in information collecting, because econometric theories of in-
ference and hypothesis testing are applied after the data has been collected;
they do not start until the variables and numbers needed for the formulas
are available (Sargent 1993, 23). These resistances, combined with those out-
lined in the previous section, eventually jointly transformed Sargent’s entire
program. As I will describe in the following section, Sargent tried to reim-
pose symmetry among agents, economists, and econometricians by making
them all boundedly rational.

In this phase, therefore, forced moves associated with general equilibrium
theory led Sargent to embrace symmetry not only among but also within cate-
gories of individuals. However, due to resistances that subsequently emerged
as a result of disciplinary agency in Sargent’s attempt to connect the tech-
niques used by agents, the theories constructed by economists, and the mod-
els developed by econometricians, Sargent was unable to maintain symmetry
within the setup he had developed. A “realistic” account required heteroge-
neous agents, an asymmetric government, and difference between agents
and econometricians.™ In an effort to accommodate the emerging character-
istics of the dance of human and disciplinary agency, Sargent sought to re-
establish symmetry through the use of bounded rationality. This is the final
phase in his work to which I now turn.

Phase Four: Accommodating Learning

In what follows I discuss how Sargent eventually changed his attitude toward
rational expectations in response to developments in the late 198os. Dur-
ing this period, Sargent became involved with the Santa Fe Institute, where
researchers were exploring themes such as complexity, intractable unpre-
dictability, spontaneous self-organization, adaptation, nonlinear dynamics,
computational theory, upheavals at the edge of chaos, inductive strategies,
and new developments in computer and cognitive science. The Santa Fe In-
stitute, which was founded by a number of distinguished physicists at the Los
Alamos National Laboratories, originally had nothing to do with economics.
This changed after the workshop, “Evolutionary Paths of the Global Econ-
omy,” was held September 8-18, 1987, at the institute campus in Santa Fe
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(Anderson, Arrow, and Pines 1988). This successful gathering served as the
inspiration for the economics program at the institute, which focuses on the
economy as a complex, constantly evolving system in which learning and ad-
aptation play a major role.

One area that received a great deal of attention during the workshop was
the specific question of how economic agents take the future into account
when making decisions. The axiom of rational expectations seemed patently
untrue to the physical scientists, who were acutely aware of the difficulties
inherent in predicting the future.’® The problem in developing a more “real-
istic” model was that if economic agents were assumed to be able to antici-
pate the future, but not perfectly, then it is hard to know just how imperfect
rationality should be. One suggestion was to develop theoretical economic
agents that learned in the way that actual economic agents did, which was
in line with Sargent’s desire to restore symmetry. Before analyzing Sargent’s
embracement of the approach based on the Santa Fe program, however, we
need to consider prior accommodation efforts by Sargent to deal with the
problems outlined in the previous sections.

Sargent was bothered by the asymmetry among agents, economists, and
econometricians that emerged from disciplinary agency within the setting
of rational expectations, general equilibrium theory, and vector autoregres-
sions. In response to this resistance, he was led in the mid-198os to revise
part of his framework. Instead of starting from rational expectations, Sar-
gent made a free move to agents with adaptive expectations in work mostly
coauthored with Albert Marcet, who was a graduate student at the University
of Minnesota during Sargent’s tenure there and who subsequently followed
in Sargent’s footsteps by accepting an assistant professor position at Carn-
egie Mellon University (Marcet and Sargent 1986, 1988, 1989a, 198gb, 1989c,
1992). The models they developed were adaptive in the sense in which that
term is used in the control literature (but not in the macroeconomics litera-
ture).”” In particular, the agents were assumed to behave as if they know with
certainty that the true law of motion is time invariant. Because the agents
operate under the continually falsified assumption that the law of motion
is time invariant and known for sure, the models do not incorporate fully
optimal behavior or rational expectations.

Because Sargent was unwilling to relinquish rational expectations entirely,
he did not see learning as new to economics. Instead, he saw it as a way of
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strengthening the standard ideas and dealing with their problems—as a way of
understanding how economic agents will grope their way toward neoclassical
behavior even when they are not perfectly rational (Sargent 1993, 23). In partic-
ular, he tried to reinforce rational expectations by focusing on convergence to
this equilibrium (Marcet and Sargent 1992, 140). He also tried to use learning
with adaptive expectations to deal with some of the problems associated with
rational expectations (Sargent 1993, 25). Finally, incorporating learning could
assist in the computation of equilibria (Marcet and Sargent 1992, 161).

This new framework, however, did not fully allow Sargent to satisfy his in-
terests due to the emergence of new resistances in disciplinary agency. That
is, the representation resulting from the forced moves was “unrealistic” in the
sense that agents were assumed to have already formed a more-or-less cor-
rect model of their existing situation, and learning was just a matter of sharp-
ening up the model a bit by adjusting a few knobs. Since Sargent had moved
toward picturing economists and econometricians as being far from rational
and knowledgeable about the system they analyze, this “unrealistic” picture
still left him with a rather weak attempt at exerting his human agency.

Sargent was unhappy with the “unrealistic” interpretation of learning un-
der adaptive expectations that had emerged due to disciplinary agency, and
he wanted to find something closer to the way economists and econometri-
cians learn. How could he circumvent the forced moves that resulted in the
“unrealistic” representation? In attempting to answer this question, the Santa
Fe meeting inspired Sargent to appeal to artificial intelligence. Instead of
assuming that agents were perfectly rational, they could be modeled as be-
ing artificially intelligent and learning from experience like real economic
agents. Rather than modeling the economy as a general equilibrium, soci-
eties of interacting artificially intelligent agents could be organized into an
economy. Reluctant to abandon his earlier contributions completely, Sargent
did not fully embrace the Santa Fe approach. Instead of relinquishing the neo-
classical notion of an equilibrium, he focused on convergence to equilibrium
(Marimon, McGrattan, and Sargent 1990).

Sargent saw what he called his bounded rationality program as an effort to
restore symmetry among agents, economists, and econometricians. Whereas
resistances had earlier frustrated his attempts to establish symmetry through
the use of rational expectations, he now moved to picturing agents, econo-
mists, and econometricians alike as being boundedly rational but converg-

102



Thomas Sargent

ing to rational expectations. Ironically, however, the move to artificial intelli-
gence came along with forced moves that left Sargent with a new asymmetry
thatemerged between him and the agents in his models. Specifically, Sargent
had to be smarter when he made the agents more bounded in their rational-
ity, because disciplinary agency illustrated that his models became larger and
more demanding econometrically. Furthermore, artificial intelligence did
not allow Sargent to fully establish symmetry, because the proliferation of
free parameters in the bounded rationality program left him with an asym-
metry between economists and econometricians: “Bounded rationality is a
movement to make model agents behave more like econometricians. Despite
the compliment thereby made to their kind, macroeconometricians have
shown very little interest in applying models of bounded rationality to data.
Within the economics profession, the impulse to build models populated by
econometricians has come primarily from theorists with different things on
their minds than most econometricians” (1993, 167-68).

This final phase illustrates how Sargent’s attempts at exerting his human
agency by establishing symmetry continued to be frustrated as a result of
the emergence of resistances due to disciplinary agency. Sargent himself ac-
knowledged that neither learning through adaptive expectations nor learning
through artificial intelligence established the symmetry he sought. Whereas
the disciplinary agency associated with adaptive expectations excluded agents
from the symmetry structure, the forced moves associated with artificial intel-
ligence continued to exclude agents from the symmetry structure and further
left Sargent with an asymmetry between economists and econometricians.
Will Sargent ever be able to establish symmetry among economists, econome-
tricians, and agents? Will he continue to encounter forced moves and resis-
tances that keep him from establishing symmetry? What will emerge from the
interaction of human and disciplinary agency? We will have to wait and see.

Conclusion

In this chapter I have shown how Thomas Sargent was faced with the emer-
gence of different interpretations of rational expectations in different periods
as a result of the dance of human and disciplinary agency. I have outlined four
case studies of Sargent trying to establish symmetry among agents, econo-
mists, and econometricians. The first case study was staged in the late 1960s
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through early 1970s. The events explored in the second study took place in the
late 1970s through early 1980s. The third study was set in the early-to-mid-
1980s. The events discussed in the final case study took place in the late 1980s
through early 19gos.

Sargent’s community in the late 1960s through early 1970s consisted of his
student Robert Blattberg, among others. In this setting, Sargent made the
free moves to focus on the randomness of lag distributions, the determinism
of neoclassical economic theory, connecting economic theory and economet-
ric method through rational expectations, and the term structure of interest
rates. As a result of those decisions, Sargent was led to adopt an economet-
rically motivated interpretation of rational expectations and to acknowledge
the importance of Lévy stable distributions following the forced moves. The
resistances he ran into were that for Lévy stable distributions there was no
general estimation method and the properties of estimators could only be in-
vestigated in an indirect way. He accommodated these by giving up Lévy sta-
ble distributions despite the evidence in favor of their “realism.” Christopher
Sims and Lars Hansen were Sargent’s collaborators in the late 1970s through
early 1980s. Influenced by a change in his economic environment and by
Sims, Sargent tried to combine rational expectations with vector autoregres-
sions and to use the acquired statistical information to construct a theoretical
model. This proved to be problematic because the resistance of observational
equivalence implied that contradictory theoretical models could generate the
very same vector autoregressive relations. When Sargent tried to accommo-
date this resistance by collaborating with Hansen on recursive dynamics and
linear optimal control models, new resistances emerged because Sargent’s
models were technically not very successful and were difficult to implement.
Furthermore, disciplinary agency led Sargent to develop models based on
“unrealistic” assumptions. In the early-to-mid-198os, Sargent worked with
Robert Lucas, among others. In this environment, he initially adopted free
moves toward general equilibrium theory, vector autoregressions, and ra-
tional expectations. This move promised to allow him to establish symmetry
not only among but also within categories of individuals. However, he found
that asymmetry appeared as a consequence of the no-trade theorems, incor-
porating information gathering, error term justification, and policymaking
recommendations. Sargent tried to accommodate these resistances and re-
store symmetry by adopting adaptive expectations and artificial intelligence.
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Albert Marcet and the Santa Fe Institute were part of Sargent’s environment
in the late 198os through early 1g9qos. In these surroundings, Sargent first fo-
cused on adaptive rather than rational expectations. This reduced the asym-
metry among agents, economists, and econometricians, but disciplinary
agency prohibited him from fully establishing symmetry. Sargent tried to in-
corporate a more “realistic” interpretation of learning by finally adopting a
version of artificial intelligence that was limited to convergence. Yet, resis-
tances continued to frustrate Sargent’s search for symmetry since he was left
with asymmetry between himself and agents and between economists and
econometricians.

Sargent entertained different interpretations of rational expectations in
different periods. In the late 1960s through early 1970s he used an economet-
rically motivated interpretation of rational expectations with a focus on dis-
tributed lags. In the late 1970s through early 198os this emphasis changed to
vector autoregressions. During both of these phases, Sargent started with the
conception of agents as little econometricians while economists were added
to the symmetry picture as somewhat of an afterthought. In the early-to-mid-
1980s, Sargent focused on how rational expectations in a general equilibrium
framework could lead to vector autoregressions. During this phase, he started
with the conception of agents as little economists while econometricians
were added as somewhat of an afterthought. In the late 198os through early
1990s, Sargent tried to show convergence to rational expectations through
learning by agents, economists, and econometricians alike through the use
of adaptive expectations or artificial intelligence. Furthermore, Sargent’s
choices were partly inspired by his social environment; Blattberg in the late
1960s through early 1970s, Sims and Hansen in the late 1970s through early
1980s, Lucas in the early-to-mid-198os, and Santa Fe and Marcet in the late
1980s through early 1g9gos. It was further shown that as a result of each in-
terpretation of rational expectations, Sargent had to deal with different resis-
tances due to disciplinary agency.

Rather than analyzing rational expectations economics in general, I have
focused on the account of one of the central players in the rational expec-
tations movement, Thomas Sargent. What were the alternatives available to
him? What choices did he make? What were the emerging consequences of
those decisions due to disciplinary agency? How did he accommodate unde-
sirable consequences? The framework I used to answer these questions was
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inspired by insights from Andrew Pickering. I started out with Sargent’s in-
terests, which were situated in and subject to change through scientific prac-
tice. I showed how Sargent tried to extend culture to serve his interests and
how he used his motivations as a standard for judging whether the extension
of culture was successful or not. The free moves reflected the tentative choices
that Sargent made, carrying with them no guarantee of success. The forced
moves served to elaborate the choices through disciplinary agency. Sargent
could accommodate resistances that emerged when the extension of culture
was not successful by changing his interests, changing his free moves, or ig-
noring the forced moves.

In this chapter I have pictured economics as a field of emergent human and
disciplinary agency engaged by means of a dialectic of resistance and accom-
modation. I have used the framework of interests, moves, resistances, and
accommodation to illustrate the emergence of continually changing inter-
pretations of rational expectations in Sargent’s work and to provide an inter-
nal criticism. The insight that Sargent ran into resistances in his attempts to
satisfy his interests can be used to resist his analysis. Rather than imposing
outside standards, I have shown that Sargent was unable to meet his own
standards. This kind of analysis provides an interesting alternative to the
many different, simple, and equally (un)compelling stories about the rational
expectations revolution that have been circulating among members of the
history of economics community up until now. It differs by showing that
facts and knowledge in rational expectations economics represent assem-
blages of human and disciplinary performances that emerge in time and also
pass in time. The novel point that the analysis makes concerns the temporal
aspects of facts and knowledge in rational expectations economics and how
they are highly delicate and subject to change.

An additional attraction of the approach I used in analyzing Sargent’s
work is that there is a symmetry in the treatment of the “interests” of Sar-
gent and the “interests” of the agents in his model. As Wade Hands notes:
“While economists do not normally use the term ‘interests,’ they do in fact
explain economic behavior on the basis of the ‘interests’ of the agents in-
volved” (1994, 81). In fact, Pickering “has been criticized precisely because
[his work] characterizes the behavior of scientists in the way that a neoclassi-
cal economist would characterize individual behavior” (84).®® While Sargent
has endowed his agents with neoclassical behavior, here I characterized his
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behavior in a neoclassical economic way. The fact that this is precisely the
symmetry that Sargent eventually sought to achieve serves to strengthen the
arguments for using Pickering’s framework.

NOTES

Iam grateful to Keith Guzik, André van Hoorn, and Andrew Pickering for their help-

ful suggestions.

1. Following Pickering (1992, 1995; Pickering and Stephanides 1992), Sargent’s ini-
tial steps consisted of free moves made in an effort to serve his interests. However,
these were tentative and revisable trials that carried no guarantee of success.

2. The consequences of the initial steps are labeled Sargent’s forced moves. These
revealed how his scientific culture further directed his plans and intentions.

3. Resistances are the obstacles Sargent encountered in his attempt to satisfy his in-
terests. Faced with a failure to satisfy his interests as a result of resistances, Sar-
gentwas led to accommodate them by tinkering with the elements of the structure
he had built up as a result of his free and forced moves.

4. SinceSargentnever explained thejustification of symmetry among agents, econ-
omists, and econometricians, I can only speculate on this issue: first, Sargent
might have defended symmetry as a quality inherent in things; second, he
might have argued that symmetry follows from a power of recognition inher-
ent in the mind; third, he might have claimed that symmetry is a matter of
metaphor.

5. In economics, the dominant or mainstream approach is known as neoclassi-
cal economics. Econometrics is the branch of economics that applies statistical
methods to the empirical study of economic theories and relationships.

6. Atime series is a sequence of data points, measured typically at successive times,
that are spaced apart at uniform time intervals. Time series analysis comprises
methods that attempt to understand such time series, often either to understand
the underlying theory of the data points (Where did they come from? What gen-
erated them?) or to make forecasts (predictions). Time series prediction is the
use of amodel to predict future events based on known past events: to predict fu-
ture data points before they are measured.

For models with one dependent and one explanatory variable, the distributed

lag will look like this: y,= a + X+ B x,_ +..+e,.
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The term “structure of interest rates” refers to the phenomenon that interest
rates vary with time—where interest rates for longer time periods often are higher
than those for shorter time periods.

A probability distribution assigns to every interval of the real numbers a prob-
ability, so that the probability axioms are satisfied. A Lévy stable distribution is
a special type of probability distribution whose characteristics are explained in
the text. Variance is the expected value of the square of the deviation of a random
variable from its own mean.

Aprocessyy, is called a vector ARMA(p,q) process if

y=0y +.. +®wa+ V,+A vH+...+AL1 Vi,

where
911,n . . . 91[(,11_
®n = ,M=1,..., D
le,n . . . Gkk,n_
au,n . . . a1k,n_
A, = ,Mm=1,..., (
akl,n . . . akk,n_

and v, is k-dimensional vector (or multivariate) white noise defined by E[v,] =o,
E[v,v]]1=Z (positive definite) and v, and v_are independent for s # t. The process
y,is called a vector AR(p) process if q = o; that is,

y=0y,_ +..+0y _ +v,

and y,is called a vector MA(q) process if p = o; that s,

y=v,itAv_ +..+ Aq Ve g
Whereas time-series analysis examines variables over time, structural analysis
studies the relationship between different variables at a point in time.

Ishould note that while these problems led Sargent to change his approach, they

never bothered Sims because he was indifferent to symmetry.
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Thomas Sargent

Recursive dynamics computation has been shown to allow the efficient simula-
tion of systems with large degrees of freedom. Optimal control is a mathematical
tool that allows users to find optimal paths over time for different variables that
describe a dynamic economic system.

It is important to stress that Sargent himself acknowledged that it is difficult to
take seriously the predictions of his models in this phase.

Specifically, they presumed a stationary process, which is a stochastic process
in which the probability density function of some random variable X does not
change over time or position. As a result, parameters such as the mean and vari-
ance also do not change over time or position.

General equilibrium theory is a branch of theoretical economics that seeks to ex-
plain production, consumption, and prices in a whole economy. It does so by us-
ing a bottom-up approach that starts with individual markets and agents. Note
also that Sargent did not make use of Walrasian general equilibrium analysis but
rather employed representative agent analysis instead.

Again it needs to be emphasized that Sargent himself recognized these emerg-
ing characteristics of the dance of human and disciplinary agency due to the free
moves, forced moves, and resistances.

Note that the earlier defense of rational expectations by Sargent and the current
criticism of rational expectations by physicists relied on different notions of “re-
alism.” Spelling these out, however, is beyond the scope of this chapter.

In engineering and mathematics, control theory deals with the behavior of dy-
namical systems over time. Macroeconomics is the study of the entire economy
in terms of the total amount of goods and services produced, total income
earned, the level of employment of productive resources, and the general behav-
ior of prices.

While Pickering (1995, 7) freely admits intentionality as a central feature of hu-
man action and would not disagree that humans make intentional choices on the
basis of their beliefs and desires, the weight of his research and argument lies
in demonstrating how human behavior is not a derivative of such interests. In-
stead, his stories of human action (scientific practice) highlight how such action
is bound together with material, nonhuman performances. In fact, once we look
at the case studies themselves, we find that human intentions, goals, and de-
sires get mangled and emerge in time as a result of these human and nonhuman

performances.
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The Mangle of Practice and
the Practice of Chinese Medicine
A Case Study from

Nineteenth-Century China

VOLKER SCHEID

At the dawn of the twenty-first century, Chinese medicine has become a
global medical system employed worldwide by physicians in more than 120
countries. Cybernetics, systems theory, black and white boxes, inferential
statistics, dialectical materialism, and the Enlightenment teleology of scien-
tific progress have become integral to how physicians using Chinese medi-
cine define what they do (Meng Qingyun 2000, 539-88; Zhu Shina and Sun
Guilian 1990). The use of PET and cT scanners, blood pressure readings, and
notions of the mind borrowed from Western psychology constitute routine
practices in hospitals of Chinese medicine where they are used side by side
with older tools and technologies such as pulse diagnosis and strategies of
formula composition (Ots 1990; Scheid 2002). In the West, meanwhile, Chi-
nese medicine has been indigenized within a process of synthesis that recon-
figures it as simultaneously fulfilling medical, psychological, and religious
functions (Barnes 1998).

While such rearticulations are there for all to see, the definition of Chinese
medicine in the West remains stubbornly tied to an oppositional rhetoric that
configures medical practices as discrete systems offering competing frame-
works for relating to health and disease. Usually the goals of this rhetoric are
polemical: when the dynamic nature of biomedical science is contrasted with
“a static historical tradition” underpinning “complementary medical tech-
niques” (Vickers 2000); when two thousand years of Chinese medical history



The Mangle and Chinese Medicine

are condensed into a single “essential underpinning paradigm” (Hepton-
stall 2000) that can more easily be defended against criticism on the grounds
of cultural incommensurability; or when Chinese medicine is promoted as
a synthetic science irreconcilably different from the analytic orientation of
biomedicine (Porkert 1978). In other contexts the creation of essential dif-
ference proceeds by subtler routes. Anthropologists and historians, for in-
stance, readily acknowledge the historical plurality of Chinese medicine and
the openness of medical systems. But heterogeneity on the level of descrip-
tion is all too often homogenized once more on the level of explanation by
evokingdistinctive cultures, practices, aesthetics, or styles of reasoning (Scheid
2002).

Andrew Pickering’s “mangle of practice” offers a useful tool for avoid-
ing this search for essences because of the universalism at its heart. Self-
consciously conceived of as a theory of everything, the mangle undercuts
claims of uniqueness, superiority, and exceptionalism and reduces all tradi-
tions of medicine and inquiry to the same processes of practice. At the same
time, its focus on the shifting articulations between humans and nonhumans
within an unceasing “dance of agency”—processes of articulation that need
to be described and analyzed in detail in order to be understood—guards
against slipping back toward the essentialism that usually informs theories
striving for universal applicability. In drawing on Pickering’s mangle I have
been able to delineate contemporary Chinese medicine as a field of practice
populated by diverse human and nonhuman agents (physicians, patients and
their families, the state, technologies or curing, herbs, agents and vectors
of disease, etc.) that come together within constantly evolving syntheses
(Scheid 2002).

In spite of the success of my project in describing Chinese medicine as
a field of ongoing transformation and emergence, in my focus on plurality
and difference I failed to pay equal attention to the indubitable stabilities that
mark out Chinese medicine as a living tradition. I also missed the opportu-
nity of using Chinese medicine as a practice from which to reflect back onto
the mangle itself. Pickering’s claims that the mangle functions as a theory
of everything, furthermore, are not yet supported by many empirical studies
that focus on non-Western and nonscientific practices. In this chapter I seek
to address all of these issues. To this end I examine the emergence of a dis-
tinctive style of medical practice in nineteenth-century China. Known as the
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“current of Menghe learning” (Menghe xuepai % J8]%{JX), it was one of the last
styles of practice within the Chinese medical tradition that developed com-
pletely independent of Western influences.' In what follows I show first that
the emergence of this style of medicine is, indeed, a product of mangling,
and thereby I extend the scope of my previous work backward in time. Unlike
many moderns who, as Pickering suggests in his own contribution to this
book, hide their participation in the dance of agency behind a veil of being,
physicians in late imperial China perceived the world as being in a constant
state of flux. They therefore developed strategies of agency that fixed on this
very dynamic and sought to exploit it for their own advantage. In the conclud-
ing section I contrast this stance with that taken up by Pickering himself.

Society and Medicine in Late Imperial China

Menghe is a small town in rural Jiangsu Province, located about halfway be-
tween Shanghai and Nanjing. During the second half of the nineteenth cen-
tury, this provincial backwater produced a current of medical learning whose
influence was still felt one hundred years later in Maoist China. Its members
were related to each other by kinship, apprenticeship, and ties based on na-
tive place centered on a network of four medical families. During the nine-
teenth century the most powerful of these groups was the Fei family &, and
its most famous member was Fei Boxiong & 1A% (1800-1871). As the semi-
official Draft of Qing History (Qingshi gao & 52#%») claimed: “Of all Jiangnan
physicians at the end of the Qing, [Fei] Boxiong was the most outstanding”
(Zhao Erxun 8 FIEE 1976: 13883). In his writings Fei Boxiong defined the ba-
sic parameters of the Menghe medical style, and my account situates its emer-
gence within the wider context of his life.>

Menghe belongs to an area known as Jiangnan (literally, “south of the
Jiangzi”), which consists of southern Jiangsu, northern Zhejiang, and eastern
Anhui provinces. In late imperial China, just as today, this was China’s most
prosperous and influential macro-region whose scholars, artists, and mer-
chants dominated culture, society, and economy throughout the empire. The
Fei family members had long been part of the Jiangnan elite, and they judi-
ciously exploited their social connections to establish themselves as a well-
known lineage of master physicians. Fei Boxiong himselfwas on friendly terms
with some of the most powerful Chinese government officials at the time. They
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came to him as patients and invited him to their homes for social visits. He
may even have treated the emperor and the empress dowager; his student and
son-in-law Ma Peizhi B$5HE (1820-1907) certainly did. Fei Boxiong’s skill
as a physician made his acquaintance desirable to his elite clients. Even more
important was the fact that they shared the habitus of the gentleman (shi ).
A gentleman in late imperial China was a widely educated man of letters, for
whom medicine was but one means of seeking to understand the world. Other
means included the study of philosophy and literature, meditation, self-
reflection, and the pursuit of painting, poetry, and other arts. These activities
might be pursued alone, but just as often they were done together with a net-
work of friends. The goal of this process of self-cultivation was to become a
sincere (cheng &) person: one who grasped the Way (dao &) and the patterns
(li I2) according to which the world operated, and one who therefore could
intervene in it for the benefit of himself and others. Knowing the world and
acting in it thus naturally fused with each other, while knowledge of the Way
was, by definition, not possible by cognition alone (Lloyd and Sivin 2002,
16-18, 190—91).

The most significant event in Fei Boxiong’s life was the Taiping rebellion
of 1851-1864, an uprising by a religious sect that almost brought the Qing
state to its knees. The rebellion caused tremendous devastation throughout
Jiangnan, much of it due to the scorched-earth tactics used by the government
to suppress it. To the Fei family members and their circle, the rebellion
brought into renewed focus anxieties regarding the decline of their culture
that had festered since the Manchu conquest of China in the seventeenth cen-
tury. Intellectually, this unease expressed itselfin concerns regarding the loss
of unity within the Confucian tradition, which since the Song dynasty had
fractured into several competing currents of learning. During the Qing era,
this led to the emergence of an intellectual movement known as Han learning
(Hanxue J£%), which aimed to restore a secure foundation to scholarship—
and thereby society—by basing it on a more authentic reading of classical
texts (Elman 1984).

Scholarly medicine during the Qing experienced a similar crisis. Even
though physicians agreed on shared principles embedded in the canons of
antiquity, they were divided into competing currents that had developed these
principles into different directions. Two broad strategies aimed at resolving
the ensuing tension between tradition and innovation gradually emerged.
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The first attempted to limit the scope for interpretation by using strategies of
exclusion. The preferred tool for this strategy was the anthology (zongji #258),
a genre of writing that ordered selected doctrinal texts and commentaries into
a single tradition by connecting them to each other through kinship terms.
Teachings or voices that did not fit were labeled heterodox (yiduan £3; lit-
erally, “of another beginning”) and excluded from the genuine lineage (dipai
§i@1J%) of transmission. The Manchu court quickly adopted this strategy in its
attempts to control all intellectual activity from above (Wilson 1995).

The second strategy focused on the personal development of medical
skills. Physicians connected to this movement sought to avoid the biases as-
sociated with any one particular medical doctrine by studying widely and by
creating unique syntheses. Such practitioners often portrayed their craft as a
reflection of individual genius unconstrained by orthodoxy. The Suzhou phy-
sician Xue Xue g5 (1681-1770), for instance, compared his style of medi-
cine to the artistic genius of the poet Yuan Mei ®#{: “My medicine is the
same as your poetry. It is simply an expression of the spirit. As the saying
goes, [other] men’s [spirits] are confined to their home. Mine comes from
beyond the heavens” (Waley 1970, 51—52). This style of medicine was partic-
ularly influential in Jiangnan.3

Socially, too, the status of physicians in late imperial China was extremely
insecure. Successful physicians could acquire great fame and wealth but
their position in the eyes of the elite was forever tainted by perceptions of
medical practice as an art or craft dependent on techniques (shu #f]). Phy-
sicians, furthermore, had to attract patients in a fiercely competitive medi-
cal market utterly devoid of government control or regulation. Thus social
connections, recommendations from elite clients, and various forms of self-
promotion were as essential to career development as were clinical skills and
authentic knowledge. Menghe physicians were able to draw on all of these
resources even as they themselves were shaped by them. Their medical style
thus emerged in a process of mangling that created a temporarily stable ar-
ticulation of all the various agents with a stake in its construction.

The Roots of the Menghe Medical Style

One of the distinguishing features of Menghe medicine in the early and mid-
nineteenth century was a close-knit network of well-established medical fam-
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ilies (not all of them belonging to the elite) related to each other by ties of
kinship and marriage as well as master-student ties. Physicians from these
families competed with each other for patients and status but also were mu-
tually supportive by sharing opportunities for learning and the exchange of
information through a variety of formal and informal channels. As a classi-
cally trained scholar Fei Boxiong could draw on all of the resources of that
mode of learning and pass himself off as a “famous gentleman who had be-
come a famous physician” (Fei Boxiong & 8% 1863, 3). Yet in order to be-
come a successful clinician he also utilized specialized medical techniques
that had been passed down within his own family and in other Menghe line-
ages, and also within local folk medical traditions. To legitimize this mode of
learning Fei Boxiong openly criticized the scholasticism of his literati peers
and advocated the pragmatic use of the widest range of available resources
in the development of tradition. He also avoided getting drawn into argu-
ments between competing factions in the field of medicine and instead em-
phasized syncretism and innovation. Chao Zude &jH 42, a Menghe physician
who practiced in Shanghai during the 1940s, provides evidence for the endur-
ing legacy of this attitude: “Given the flourishing of science throughout these
last twenty years, why should those studying [medicine as a] profession base
themselves [merely] on the ancient methods? I personally study them together
with Western learning. [Regarding this attitude] we can take into consid-
eration how the Menghe physicians enriched their [own] knowledge through
studying and grasping [the ideas of others] in the Qing dynasty. In research-
ing and collecting the theories of [their] contemporaries, they were not lim-
ited by sticking to the ancients” (Chao Zude EiHE 1945, 1:6a-b).

Although this attitude was widely shared among physicians in Menghe and
beyond, Fei Boxiong’s achievement was to give voice to it and thereby turn
it into an ideology. His two most important medical works—The Refined in
Medicine Remembered (Yichun shengyi {E&B2H5 %)) and Discussion of Medical For-
mulas (Yifang lun Z&J75@))—were published during the Taiping rebellion,
which Fei Boxiong experienced as a time of great social and personal tragedy.
When the Taiping rebels occupied Menghe in 1860 they destroyed the print-
ing blocks of a ten-volume work on medicine in which Fei Boxiong had col-
lected his life experiences. He spent the next four years in exile in northern
Jiangsu, a period during which he lost both his wife and his daughter. Yet the
general breakdown in social order also presented him with the opportunity to
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turn his style of medical practice into a program of medical reform. Written
with the professed purpose of guiding students of medicine back toward the
correct path of orthodoxy, The Refined in Medicine Remembered and Discussion of
Medical Formulas proposed a unique solution to the problems of post-Song
medicine that synthesized its two dominant currents. These volumes were
inspired by a search for authenticity and excellence that aimed to realize in
the present the most exalted models of the past and thereby lead students of
medicine toward the most refined style of medical practice.

The Medicine of the Refined

What I term “refined” Fei Boxiong himself defined by means of the term
chun B2. Chun denotes something unadulterated and therefore pure and
simple, as well as the actual process of purification. In late imperial China,
the term “chun” was also used to designate authentic Confucian orthodoxy
(chun ru B21ZE or #li1E). According to Fei Boxiong, chun “refers to the appro-
priate [application] of the fundamental patterns (li ) of medical [knowl-
edge]” (Fei Boxiong & 1QL# 1865, 92).5 It is the activity of “striving for merit
without excess,” an ability that in his eyes had almost been lost. In order to
become an effective clinician a physician must sort through the many dif-
ferent doctrines and practices of the tradition and distill from them those
that are most refined. Hence, Fei Boxiong noted, “the only method of help-
ing students [to obtain the] correct [principles of medical practice] is to
be selective in order to control excessive flourishing, to give clear instruc-
tions that guide them back to the pure and proper and not towards the de-
sire of wanting to be different” (1863, 6). Medical education, in this view,
conjoined moral and practical considerations into an ongoing process of
self-cultivation. This implied that knowledge could not be offered to stu-
dents in the form of simple propositions. Rather, it had to be distilled slowly
and meticulously by reading the classics and comparing them first with
each other and then with the clinical experience of one’s teachers and of
oneself.

This was “knowledge painfully acquired” (kun zhi [&%0), a standard con-
cept in Ming and Qing Confucianism (Luo Qinshun Z&3XJI&, 1986). Fei Box-
iong saw himself as a paragon of what such effort could achieve. He claimed
to have studied every important medical book written, retaining their essence
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while discarding the chaff, and thereby to have gained a penetrating under-
standing of the dynamics of health and disease. In his own clinical practice,
Fei Boxiong channeled this understanding into a style that he referred to as
the medicine of “harmonization and gentleness” (he huan f04%). These were
carefully chosen terms, which marked off his own preferences from those of
his competitors through a dazzling display of scholarly references. On one
level, the terms “harmonization” and “gentleness” refer to the most funda-
mental principles of medical practice. Understanding the essence of a clinical
problem reduces even complex issues to simple patterns. These can then be re-
sponded to by equally simple and “gentle” (huan #%) treatment strategies that
are efficacious because they return the body to a normal state of “harmony”
and “balance” (he #0). In Fei Boxiong’s own words:

Irrespective of whether one takes common illnesses or rarely encountered disor-
ders, only if one knows their regular [dynamics] does one have a method through
which to understand their transformations. Therefore, with regard to providing a
name for [such practice] in its daily [occurrence], from early on one has used har-
monization and gentleness as its natural designation. Although there exist many
kinds of disorders, they do not go beyond internal damage and external contrac-
tion. Supplement that which is insufficient in order to return the correct. Drain
what is in excess to restore balance. This is all there is to the harmonizing method
and to moderate treatment. Poisonous drugs cure five out of ten illnesses, fine
drugs cure seven out of ten and this, too, refers to the harmonizing method and to
moderate treatment. There exist no miraculous methods in the world, only plain
ones and the perfection of the plain is miraculous. If on the contrary one is dazzled
by the different manifestations [of disorders] taking them for new ones, hence
uses [treatments] that disregard the [orthodox] norms in the desire for immediate
effects, one will on the contrary speed up disaster. This is because of not [adhering

to] harmonization and gentleness. (1863, 6)

Readers familiar with Chinese thought and its logic of efficacy will find myr-
iad references in Fei Boxiong’s discourse on harmonization and gentleness,
including allusions to Laozi’s notion of noninterference (wu wei #&); to
Sunzi’s strategies of warfare that seek to achieve effects by exploiting the
disposition of a situation and by valuing the application of minimal force;
to Buddhist notions of mindfulness that are realized through “effortless
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effort”; and to concerns for harmony, balance, and orthodox norms that are
expressed in the Confucian classics. Indeed, as we shall see below, Fei Box-
iong was open to and influenced by all of these various currents of learning.

More literally, his terms referred to the doctors He and Huan who lived in
the state of Qin in the sixth century BC and are the first Chinese physicians
known by their actual names. In a culture dominated by a pervasive attitude
of historicism, where authority was derived from adherence to past models
rather than the promise of future achievements, bolstering one’s own ideas
in this manner was a well-established strategy. Yet there are other, more
historically specific, insinuations at play in Fei Boxiong’s rhetoric through
which he positioned himself'in relation to the key debates that defined medi-
cine and society at the time. The authors of the Draft of Qing History were quite
aware, for instance, that Fei Boxiong’s notion of harmonization and gen-
tleness constituted more than a mere clinical strategy. It was an attempt to
return Chinese medicine to a state of unity believed to have been lost with
the emergence of distinctive medical currents during the Jin-Yuan period.
Hence they concluded that “in discussing medicine, he admonished against
one-sidedness yet also against mixing [things] up. By defining the [essence
of the] ancient medicine through the terms ‘harmonization and gentleness’
he demonstrated that he understood [its original] intention” (Zhao Erxun
FAFTTE 1976, 13883).

I showed above that during the Qing era traditional admonitions against
one-sidedness had become linked to a more comprehensive critique of post-
Song neo-Confucianism. Many modern scholars consider Fei Boxiong to
have been aligned to this current of conservatism. Indeed, his return to the
medicine of He and Huan bears a strong resemblance to the ideology of Han
learning and its attempts to ground practice in the oldest and most authentic
sources of tradition. On closer inspection, however, it becomes clear that Fei
Boxiong took a more balanced view. Although he warned against the poten-
tial bias of Jin-Yuan doctrines, he also emphasized their usefulness. If the an-
cient classics themselves did not offer up their wisdom to the reader without
the effort of interpretation, then later works, too, needed to be carefully ana-
lyzed for their potential contribution to a shared tradition. In commenting
on the doctrines of Li Dongyuan ZZE48 (1180-1251) and Zhu Danxi & FHZ
(1281-1358), the two most emblematic Jin-Yuan physicians, Fei Boxiong ex-
plained: “Itis not that [Li] Dongyuan and [Zhu] Danxi have led people astray.
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People have been led astray by the mistake of not studying Dongyuan and
Danxi well. I [personally] hope that the scholars of the world will employ the
differences between the various physicians in order to further the commonal-
ities [between them]. In this way, through the application of all their energies
[our] discussions of patterns and application of treatment will be trans-
formed and must [of necessity] return to become one” (1863, 14). Viewed
from this perspective, Fei Boxiong’s notion of authenticity or the refined
in medicine emphasized singularity and subjectivity at the same time as it
sought to ground medicine in the most ancient past. In that sense, the medi-
cine of the refined therefore also attached itself to the poetic vision of medi-
cine advocated by Xue Shengbai more than a century earlier.

Authenticity in Practice

Already during his lifetime Fei Boxiong was renowned for his gentle ap-
proach to treatment. As noted in 1888 in the Supplement to the Wujin and Yanghu
Gazetteer (Wu-Yang zhiyu {EPZEEERD): “In treating [medical] disorders [Fei
Boxiong] disliked the use of fierce and harsh prescriptions. He [held instead
that] the right [way was for treatment] to be governed [by the principles of]
harmonization and gentleness” (Jiang Yuxian #5873 1888, 72:9b-10a). An-
other gazetteer observed that “his prescriptions and [choice of] drugs fo-
cused on nourishing the most subtle gi (lingqi &57). He avoided the use of
harsh formulas. [In so doing] he established the method of using light drugs
for a heavy hit (qingyao zhongtou 2 & $%)” (Zhang Yuzhi 5R'BE, n.d.).

As with all gazetteer accounts, elements of truth, fiction, and exaggeration
go hand in hand. In his prescriptions, Fei Boxiong certainly did prefer to use
drugs that were light (qing %), balanced, and commonplace (pingdan ZF%).
Such drugs were cheap, mild in their actions and effects on the body, and
used to regulate the body’s physiological balance rather than to attack mani-
fest symptoms. He did not invent this method, however, but merely followed
a style of prescribing that had become popular throughout the Jiangnan area
in the Qing. Its mode of drug usage responded to—and in turn amplified—
long-established local beliefs that attributed to Jiangnan southerners a more
delicate constitution than to the robust northern Chinese. The increasing
importance that southerners attached to these beliefs during the Qing was
tied to the emergence of a distinctive Jiangnan identity that defined itself in
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opposition to the Manchu north. Jiangnan people thus became increasingly
suspicious of taking drugs associated with potent effects. They considered
these drugs to be more appropriate for treating northern constitutions and
feared that they might kill rather than cure (Hanson 1997).

This attitude put physicians in a difficult position, especially those who val-
ued classical formulas composed of these drugs. Unless they abandoned their
usage they risked losing patients. Yet, by abandoning them they surrendered
some of their most valuable clinical tools. To escape this double bind physi-
cians resorted to strategies that included psychological methods of persua-
sion and even outright deception. Fei Boxiong’s medicine of harmonization
and gentleness, too, had its roots in such considerations, as a later student of
the family explains: “There were [two] famous physicians in antiquity. One
was called He and the other Huan. Harmonization (he #0) means to avoid the
use of harsh and violent drugs. Gentleness (huan $%) means not eagerly rush-
ing after immediate effects. Harmonization and gentleness are known as that
[technique], whereby one can avoid patients becoming suspicious and fear-
ful [of one’s prescriptions) and instead affirm their trust in what one does”
(Ding Zezhou | Y& 1960 [1927]).

Fei Boxiong’s upper-class patients, who perceived themselves as being the
mostdelicate of southerners, werein particular need of such strategies. Fei Box-
iongdescribed these patients as suffering from complaints thatwere frequently
psycho-emotional in nature. Concerned about their fragile constitutions,
not used to exercise, stressed by too much work and too much thinking, and
unable to express their personal worries due to concerns about face and is-
sues of propriety, many of these patients came to him for the treatment of
“exhaustion and fatigue” (xulao J&EJ%Z) due to “damage by the seven [emo-
tions] (qi shang 1515).” They often lived far away, staying in Menghe for a few
days only, or they invited Fei Boxiong to travel to their homes in nearby cit-
ies. In spite of the chronic nature of their complaints, they were only rarely
able to return for frequent follow-up consultations. Local peasants, on the
other hand, had an interest in limiting the number of consultations to re-
duce costs.

According to a later member of the family, when Fei Boxiong treated his
patients he did not merely “gauge the [condition of] their lives” by means of
pulse diagnosis. He also “gauged their economic [situation]” and prescribed
accordingly. Here, resorting to harmonization and gentleness proved practi-
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cally useful for other reasons. The use of relatively inexpensive and mild-acting
prescriptions formulated to be taken over long periods did away with the
need for continual adjustments—as was the norm and necessary with harsh
formulas—and thus with further consultations or expense. “His medical fees
thus were charged only once and therefore could not have been any cheaper.”
Yet, this was only possible because harmonization and gentleness also had
other connotations. Hence the family member asks: “How could the endur-
ing power of this consistent style [of prescribing] have been achieved without
[grasping] the essence of the refined?” (Xu Xiangren fR81E 1933).

Fei Boxiong did not shy away, however, from using powerful drugs and
quick-acting prescriptions when the situation demanded it. He argued that
his ability of penetrating to the essence of phenomena—be they a pattern of
symptoms, the function of a formula, or the action of a drug—allowed him
to prescribe in a manner that was appropriate to any given situation without
the risk of producing negative effects.® “The art of composing formulas,” ac-
cording to the family member quoted above, “lies in harnessing and guiding
the powerful and outstanding nature of drugs in order to let them achieve ef-
fects that are beyond the ordinary. In this manner that which is not good is
guided to become good and that which is not pure is guided to become pure”
(Xu Xiangren 4R 1T 1933).

It would be a mistake, therefore, to understand Fei Boxiong’s clinical style
as a simple response to local contexts of practice or as a technique employed
to increase patient compliance. It was both of these but also more. As Fei Box-
iong’s friend, the retired scholar Zhu Yubin iijt &##4, notes: “[Even if] poetry
and medicine are not the same, their refined nature (chun B%) is nevertheless
the same” (Zhu quoted in Fei Boxiong & 104 1863b, 1b). Zhu Yubin goes
on to argue that although a good poet, like a good physician, must base him-
self on past models, he will never achieve excellence if he remains tied to the
past. For that would be repetition and not authenticity. Instead, he must use
the past to construct an accurate understanding of what the present demands
and respond to this in an appropriate manner.

The efficacy of medicine and poetry alike is viewed here as being rooted in
the subtleties of personal understanding rather than in the fixed nature of a
disease or the rules of composition, and in a physician’s ability to sense the
needs of his clients or audience. The reading and memorization of classical
texts and their interpretation under the guidance of an experienced teacher
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provide the foundation of such efficacy. Its final realization, however,
expresses an understanding achieved only by the individual mind. In fact, a
medical primer from the early Qing that Fei Boxiong had annotated was ti-
tled Awakening of the Mind in Medical Studies (Yixue xinwu {Z&%(,1&)), and he
used this work as a study guide in the education of his own disciples. The au-
thor of the work, Cheng Guopeng f£[&l&Z (1662-1735), reveals yet another
layer of influence on Fei Boxiong’s medicine, when he clearly defines in
the foreword what he meant by the term “awakening of the mind” (xinwu
{>1B): “I admonished [my students in the following manner]. Awakening
of the mind [refers] to the mechanism of reaching higher levels. Explain-
ing through words is important for those studying at lower levels. While my
students read the book, I added [verbal] commentaries drawn from my wide
reading. They pondered forcefully in order to push their intellectual attain-
ments to the most subtle realms. Then, when the mind becomes like a clear
mirror, the brush can draw spring flowers [i.e., healing formulas] that rescue
the people, because where no drug is prescribed falsely, [each] prescription
must be effective” (1998, 5).

The awakening of the mind refers to a moment of insight when, after much
study and application, even the most difficult problem becomes simple and
clear. Many other physicians had advocated the necessity of such insight for
the practice of medicine. One of these was Yu Chang [fj & (1585-1664), one
of the first scholars to transfer the methods of evidential scholarship into the
medical domain, and for whom Fei Boxiong held high regard. Yu Chang’s
medicine was equally influenced by Buddhism, however. This influence was
so strong, in fact, that the editors of Draft for a Qing History noted, “[Yu] Chang
had mastered the principles of Chan [Buddhism]. His [understanding and
practice of ] medicine frequently issued from profound awakening (miao wu
#48).” Yu Chang himself emphasized the importance of a divine awakening
(shen wu #fE) and “of a culture that does not come from writing” (wu wen
zhi wen #3727 3) in the development of the medical tradition (Zhao Erxun
R 1970).

The tension between self-conscious verbal knowledge and the nonverbal
knowledge of spontaneous insight explicated by Yu Chang and Cheng Guo-
peng is a recurrent theme in Chinese intellectual history. It not only defined
Chan Buddhist concerns with enlightenment but also underpinned distinc-
tive Confucian visions of learning. Confucians understood spontaneous
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judgments—Iike that of Confucius who at the age of seventy “followed his
desires and still did not transgress”—to be the result of long years of study
and self-cultivation. Fei Boxiong, too, accorded fundamental importance
to knowledge “that can be apprehended but is difficult to communicate in
words” (keyi yihui, nan yu yanchuan ] LB &, T 51%). He considered
such understanding essential in order to penetrate beyond the descriptions
of disease in the literature to their myriad manifestations in actual clinical
practice. In this manner, he opened up a way for innovation that did not chal-
lenge ancient precedent yet was not bounded by it either. He explains this in
the following discourse on treatment:

While craftsmanship does not detach itself from established practice, reality never
entirely conforms to such established practice. Yue Zhongwu deeply researched
into battle formations. In arranging formations prior to giving battle, he would
base himself on ordinary strategies. The marvelous use [of these formations],
however, rested entirely on his outstanding [capacity] to adapt them according to
the opportunities that presented themselves [on the day of battle]. Was that not
definitely so! In using ancient formulas I, too, favor this [strategy]. In formulating
individualized treatment for identical disorders [one must be aware that although]
the observed symptoms and signs may difter, the ensuing disorder is nevertheless
the same. Being responsive to changes in a disorder [means] that without adopting
a prejudicial manner one still has a definitive view that is systematic and orderly.
It is not therefore my intention to teach people to be dismissive of the old and ne-
glect the classics. Rather, Iwould like people to model themselves on the intention
of the ancients without being stuck in their strategies. As for using ancient formu-
las to treat contemporary disorders, there often are occasions in which the two are
as incompatible as ice and coal. One must be especially meticulous in examining

this [issue]. (1863, 15)

The Menghe Style of Medicine and the Mangle

Fei Boxiong’s vision of medical practice was widely shared among Menghe
physicians. It was embraced by his students and by many others throughout
the Jiangnan region who felt an affinity to his style or reasoned that they could
benefit from being associated with his fame. In adopting the general ideology
and rules of practice of the medicine of the refined, these physicians once
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again adjusted it to their own specific needs. Disseminated through essays,
books, and now the Internet, Fei’s ideas remain influential today. In 1985,
Zou Yunxiang P (1897-1988), vice president of the Nanjing College of
Chinese Medicine, went so far as to define Fei’s emphasis on harmonization
and gentleness as embodying Chinese medicine’s most fundamental char-
acteristics: “Regulating disease depends most of all on the capacity of a pa-
tient’s system for maintaining the yin/yang balance of the body. Using drugs
in this way is what is referred to as a few ounces being able to shift a thousand
pounds” (1997, 298).

I have described the extent of Fei Boxiong’s legacy elsewhere and shown
how it shaped a distinctive Menghe medical style (Scheid, 2007). Here, [ want
to draw attention to how this style emerged not as the product of some cre-
ative genius—though Fei Boxiong was, by all accounts, an exceptionally gifted
physician—butwithin a process of mangling to which this genius constituted
just one input. Fei Boxiong’s trademark style of using mild and inexpensive
drugs within complex formulas intended for long-time consumption is an
obvious example of this process. Earlier I noted that this was shaped by his
clients’ financial constraints and their cultural anxieties and concerns about
morbidity. His style was, furthermore, informed by culturally specific aes-
thetics of practice and a desire to ground medicine in ancient precedent.
Ability to pay, embodiment of disease, perceptions of self, and medical aes-
thetics, in turn, were the products of wider economic, political, and cultural
agencies that shaped desires, caused illness, and guided choice. The pref-
erence of Jiangnan patients for light drugs thus cannot be explained without
reference to the politics of identity in late imperial China and the tensions
between Han southerners and Manchu northerners. The use of light drugs
also is tied to the vision of medicine as art propagated by some physicians in
eighteenth-century Jiangnan. By using common drugs to achieve miraculous
results these physicians created effects as awe-inspiring to their audience as
the expression of complex feelings in poems composed of everyday words.

There is thus no single cause or agency that determined Fei Boxiong’s style
of medical practice. Each cause (or agency), furthermore, is itself revealed
as the product of multiple prior causes (or agencies) that elude fixation, and
each is itself reconfigured as it fixes on others. Fei Boxiong, for instance, ma-
nipulated the many associations of harmonization and moderation to create
an effective medical style that also fulfilled ideological functions. However,
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once he had become known as an expert in the use of this style, his own effi-
cacy was, paradoxically, reduced. Although he treated acute illness and em-
ployed potent drugs, he became famous for treating chronic complaints. As
a result he is remembered today as a physician from whom one can learn to
treat complex conditions with mild prescriptions but who has little to say
about acute disorders.

Fei Boxiong’s definition of medicine and therapeutic principles emerged
through a similar interplay of agencies. In his own writings, Fei Boxiong ex-
presses how strongly the destruction of the Taiping rebellion affected his life.
These experiences reinforced an already existing intellectual orientation in-
herited via Han learning that hoped to return a fractured tradition to a state
of unity anchored in the past. In the competitive environment of Menghe,
however, Fei Boxiong would have been foolish to ignore the numerous other
medical resources available to him. Hence, he emphasized a medical style
rooted in the classics but expressed in the present through its subjective in-
terpretation and adjustment to circumstance.

Fei Boxiong’s medicine of the refined thus demonstrates the workings of
the mangle in practice. It is a synthesis that succeeded in momentarily stabi-
lizing the diverse agencies at play in his life and in the medical tradition of
which he was part. Most obvious, from the perspective of the mangle, is the
fact that the medical tradition is experienced not as a toolbox of knowledge
and techniques to be employed atwill but as something difficult and resisting.
Becoming a good physician is the arduous struggle of penetrating to the pure
and refined, a process of learning that takes place within a more comprehen-
sive project of self-cultivation. Its goal is to become a sincere person—one
who has insight and knows the Way. Such individuals, by definition, have
been transformed by their encounters with the world, and as they grasp this
world they also change it. It is for this reason that physicians of the refined
have the license to change tradition even as they are the perfect embodiment
ofits permanent power.

Chinese Medicine and the Mangle

Fei Boxiong’s vision of medical practice embraces an ontology of process not
dissimilar from that which informs Pickering’s mangle. Like other scholar
physicians in late imperial China, Fei Boxiong defined the tension between
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the regular manifestations of illness described in textbooks and their con-
stantly changing manifestations at the bedside to be the core problem of
effective practice. Like them he proposed to resolve this tension by “subtle
insight responsive to change” (lingwu biantong 88 {% %% J8). This agency is ex-
plicitly modeled on that of the successful general who flexibly adopts the mil-
itary tactics he has learned according to the circumstances he encounters on
the battlefield. The French philosopher Francois Jullien (1997, 1999) has an-
alyzed in detail the logic of efficacy that underpins this practice in Chinese
culture at large, a logic that underpins human agency not only in medicine
and warfare but also in poetry, painting, and statecraft. Contrary to the situ-
ation in the West, where human agency is closely tied to the function of the
will that seeks to impose itself upon the world, efficacy in Chinese culture re-
flects a desire to grasp and exploit the natural disposition (shi 2) that resides
in any constellation of agencies. Reading such dispositions enables the suc-
cessful general or physician to turn the dance of agency to their own advan-
tage. A famous Chinese myth, which I relate below, demonstrates how such
agency operates. This myth tells how the Great Yu tamed the floods of the Yel-
low River, and as such it complements Pickering’s story in this volume of the
human will in action in the Mississippi Delta.

The Great Yu, one of China’s ancient culture heroes, is said to have lived
approximately 2000 BC. At the time, the regular flooding of the Yellow
River presented his people with a major threat to survival. Yu’s father, Gun,
had been charged with controlling these floods, but he had miserably failed
in this task. Like the Army Corps of Engineers in the Mississippi Delta, Gun
had constructed huge dikes and embankments. Without the technological
means of his modern peers at his disposal, however, the Yellow River proved
stronger than Gun. No matter how high Gun constructed his dykes, the river
would eventually rise above them. His son, concerned with saving family
honor as much as with conquering the floods, changed tactics. Deciding to
go with the water’s intrinsic disposition—which is to flow downward—he
aimed at facilitating its journey from the mountains to the ocean. He dredged
the river and dug canals that would divert floodwaters into the sea. Legend
has it that these works took thirteen years to complete and involved the su-
perhuman effort of cutting a pathway through Mount Longmen, which was
then in the path of the Yellow River.
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The myth of the Great Yu, read together with my account of Fei Boxiong’s
medicine and Jullien’s wider exploration of Chinese notions of efficacy,
allows me to tease out some of the agencies that tie the mangle to its own spe-
cific contexts of emergence even as it seeks to function as a theory of every-
thing. [ will identify two such attachments. The first is Pickering’s inspiration
by 1960s experimentalism and the counterculture in which this was embed-
ded. His preference for an engagement with nature that accepts humans as
participants in an open-ended dance of agency with the nonhuman world
resonates with the ecological movements that grew out of the same culture.
The Chinese view is altogether different. The Great Yu, just like the engineers
fighting the Mississippi, perceives of nature as a danger, and the Chinese
physicians, just like their biomedical counterparts, perceive of disease as an
enemy and the fight against it as a battle. However, where the engineers
and biomedical physicians seek to impose their will onto other agents, the
Great Yu and the Chinese doctors seek to manipulate those other agencies
to their own advantage. Hence, physicians in late imperial China were not at
all averse to duping their patients provided it helped them in achieving their
goal. Lu Yitian PELLIE (1993), for instance, recounts how the Jiangnan phy-
sician Ma Yuanyi J7JT{& circumvented his patients’ aversion to the harsh-
acting herb ephedra by soaking soybeans in an ephedra decoction and then
including these soybeans (rather than the ephedra) in his prescriptions with-
out telling them he had done so. Jullien argues that the more effective the ma-
nipulation of other agencies proceeds, the less visible it becomes. From that
perspective, Ma Yuanyi’s agency was highly efficient. Fei Boxiong’s style of
seeking to achieve maximum effects with cheap and ordinary drugs expresses
the same desire. These examples show that in seeking to understand the pro-
cess of practice that construct worlds the mangle has an orienting rather than
an explanatory function. It directs our understanding toward the processes of
emergence that Pickering calls practices, but each of these processes acquires
meaning only if it is placed into the context of a wider field practice.

The second difference between the mangle and Chinese understandings
of process is their focus. Whereas the former is concerned with ontology and
understanding, the latter seeks to enable action. Following Jullien, this dif-
ference of focus marks the essential difference between China and the West.
In the traditional Chinese view of the world there is only process. Once this is
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accepted to be the case, effective action no longer depends on knowing how

things are but rather on knowing in which direction they are moving. It drives

a search not for essences but for relationships, dynamics, and subtle influ-

ences. In its emphasis on ontology and explanation the mangle of practice

thus remains tied to a distinctive Western tradition of thought and practice.

Its concern with understanding becoming would have be alien to the Great

Yu or Fei Boxiong, even if they would immediately have grasped its focus on

emergence. Exploring these differences and their implications opens up a

vast new field of investigations for further studies of the mangle in practice.

NOTES
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. For a more detailed discussion of this current of learning, see Scheid (2004 and

2007). See also Chen Daojin P§i&IZ 1981; Fu Fang 175 1985; Huang Huang
EIE 1983, 1984; and Yang Yanjun 5 E 1984.

. The development of medicine from the Jin and Yuan through to the Ming and

Qing is discussed in more detail in Chao 1995; Furth 1999; Hanson 1997; Leung
1987; and Wu 1998.

For a discussion of the development of Chinese medicine in the Suzhou region,
see Chen Daojin PR3EIE 2000; Chao 1995; and Hanson 1997.

The original meaning of chun is that of a thick or rich wine (hou jiu J£if), which
is produced through maceration. From that was derived its extended sense of
something pure, simple, and unadulterated (jingchun bu za ¥&5T A F).

The original text reads: “zai yili zhi de dang, er buzai yaowei zhi dexin qi T 28 B 2 AV 'E,
MATEZELR 2 8951 35.” 1 follow Zhang Xinghua 5&£% (2000, 500) and read

EZ instead of 1.

. This can be deduced from a survey of his case records (Fei Boxiong & 10

1984).



Nature comes from fw nature, of and natura, L, from a root
in the past participle of nasci, L—to be born (from which
also derive nation, native, innate, etc.). Its earliest sense, as
in oF and L, was (i), the essential character and quality of
something. Nature is thus one of several important words,
including culture, which began as descriptions of a quality
or process, immediately defined by a specific reference, but
later became independent nouns.—RAYMOND WILLIAMS,

Keywords: A Vocabulary of Culture and Society

Marup Church and the Politics of Hybridization

On Choice and Becoming

CASPER BRUUN JENSEN and RANDI MARKUSSEN

Marup Church in Lonstrup, on the windswept northwest coast of Jutland in
Denmark, is facing a predicament. Every year the sea eats farther into the dune
on top of which the church is situated. A century ago the pace of this movement
was two meters per year at most, but since the 198os it accelerated to around
four meters per year. By the late 19qos it seemed that it would be only a few
years before Marup Church would no longer exist and that the dead buried in
its graveyard would tumble into the sea. Atthe end of the millennium, however,
the situation took a surprising turn when an innovative system for coastal pro-
tection was implemented at the beach in front of the church.

The predicament of Marup Church generated a heated debate. Should the
coastal area around the church be protected or not? Should the church be
saved or not? In this chapter we address the ways and means of disagreeing
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on this issue through an analysis of the debates and the types of images that
are exercised as people discuss the topic. We argue that different positions
on the controversy are part of incompatible ontological constellations, which
they also help to transform.

Here are some sample comments taken from the Danish press:

Coast protection completely destroys the cliffs. Take a look at what is happening
around Lonstrup, where the clay cliffs are grown over and have become green. The

drama disappears, says Birthe Kristensen, who grew up in the area.

Kirsten Segelcke Hesselgren, . . . [whose] great-great-grandfather traded by ship
out of Lonstrup and owned most of the town, finds the argument for Nature’s free
play peculiar: We regulate Nature in all other areas. Why are we not allowed to
keep a unique cultural landscape such as the one we are discussing? No tourist will

want to visit an empty cliff after the church has fallen into the sea.

It seems incomprehensible that we take it so lightly that the church . . . is disap-
pearing. Might we have developed an inclination to just let things vanish? Have we
been influenced by the world of finance, where billion-sized losses disappear into

thin air these years, “evaporate,” as itis called in good “banking-Danish.”

Several entities are invoked and evaluated in these short excerpts: the coast
(protected or not), the cliffs (dramatic or not), nature (free or controlled),
culture (threatened or protected), and even modern Danish society as such
(determined economically, and indifferent to places that should be valued).
Exploring the debate a bit further, we will also encounter entities as diverse as
tourism and religion. Common to them all, however, is their seeming ability
to be, in Bruno Latour’s term, Janus-faced—that is, to take on opposing ap-
pearances, depending on who is invoking them.>

As indicated by the quotes above the debate is markedly hybrid. We find it
illuminating that arguments, whatever their starting premises, consistently
span modern categories such as nature, culture, politics, economics, history,
geography, and geology, and that they are transformed in the process.3 In
thinking of Latour, we expect that this proliferation of categories from which
argumentative resources are brought forth and mixed testifies to the high level
of controversy of the case.
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In this chapter we explore how the involved actors deal with these contro-
versies. How do they articulate the complexity of the processes of change in
nature and culture in the context of Marup Church? We do not understand ar-
ticulation as relating solely to discourse, or see it as the prerogative of human
actors. Rather than viewing these arguments as representations of, say, differing
political ideologies, we view them as part of ontological performances played
out in an environment quite different from that of a purely human stage,
and likewise generating a different order of transformational effects (see,
e.g., Cussins 1996).

We want to observe how particular agents lean on and use specific versions
of reality and thereby participate in ontological dramas, which would allow the
church to stand or fall. To illustrate this situation we first point to how stories
of origin act in different constructions. Following Geoftrey Bowker, we refer
to these as configurations of time and space: “Emerging here is [the] insight
that—since we live in a world where the human/nonhuman (nature/society)
boundary is increasingly less well-defined, then we need analytical categories
that allow us to account for the unified representational time and space ap-
plied to both bureaucratic and scientific work” (1994, 15-16). In a state of hy-
bridity, concepts and practices of a scientific, bureaucratic, and popular nature
spill over into each other, mix, and then transform. For this reason, we see the
debates on the possible futures of Marup Church as a site especially well suited
for exploring ontological politics, or the politics of hybridization.

It is noteworthy that a discourse of nature management has gained mo-
mentum within administrative agencies in Denmark and in many other coun-
tries as well.# This discourse defines change in relationships between nature
and culture as one of choice, which thereby becomes an important resource
in allowing people to politicize questions pertaining to such relationships.
In our case, this is exemplified by a group of people called the Friends of
Marup Church, who stirred up a controversy over the future of the church
in the 199o0s. But while the idiom of choice is prevalent, it turns out to be of
limited help in coming to terms with the political controversies engendered
by ontological transformation, as displayed in the case. Within a horizon of
“choices” every possibility comes to seem “on a par,” thus removing all pri-
oritized resources, natural or cultural, that might traditionally have been en-
gaged in order to find a solution to the controversy.

131



JENSEN AND MARKUSSEN

Our analysis points to the diverse ontological configurations on top of
which choices are constructed and through which they come to seem obvious
as freely made decisions. Viewing the case as an ontological drama thus high-
lights choice as a particularly decontextualized political frame of understanding,
notably one relying exclusively on human capacities, as separated from envi-
ronmental and other material powers.

In the following pages we describe the ontological configuring of Marup
Church and the controversies surrounding it. First, we explore the organiza-
tion of the Friends of Marup Church and their arguments with Danish gov-
ernment agencies, after which we look at media coverage and the popular
constructions of the stakes of the debate. Next, we look at the information
politics of the Danish Forest and Nature Agency as it redefines the stakes
by imposing a specific configuration of time, space, nature, and culture in
Marup. Finally, we focus on the surprises of material agency in the form of
pressure-equalizing pipes.

The manifest hybridity of available choices as formulated by the actors in
the Marup Church case, along with the transformational possibilities im-
plicit or explicit in their suggestions, undermines the ability of independent
choices to do their work effectively. For this reason, we see the Marup case as
a good experimental site for considering which meaning might be given to
the suggestion, developed elsewhere in this book (see Pickering and also As-
plen), that as posthumanists we ought to learn how to embrace becoming.

Political Controversies

On July 14, 1993, the Friends of Marup Church was formed with the follow-
ing goals: “To support the work of securing Marup Church for posterity at the
place in which the church was built in the thirteenth century; to support the
endeavor to keep the environment intact; and to spread the knowledge of
the cultural and historical values attached to the place.”s Should the group
disband, its accumulated means would go to “the care of nature and culture
in Lonstrup.” Only a few years ago, the demise of Marup Church seemed a
real possibility in light of the speed with which the sea was approaching the
church and of the political willingness to let “nature take her course.” The
Web site of the Friends of Marup Church documents the importance of its
tasks, with special focus on the church as an entity that encompasses nature,
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culture, and history. It notes that no secular buildings are as old as the Ro-
man churches, which, furthermore, reflect the Danish transition from Ca-
tholicism to Protestantism. The interior of the church is decorated with art
dating back to the twelfth century. The church itself is part of the Danish ar-
chitectural heritage and is considered to be “a natural and inalienable ele-
mentin the Danish cultural landscape.” Along with this material emphasis is
a spiritual dimension, notably expressed by a visit to the graveyard: “We all
know the peculiar sensation of being immersed in the past while going for a
walk in a graveyard. Here one meets one’s own kin, the more or less conspic-
uous persons of the parish, people one has heard about, and the engravings
of the gravestones often inspire to reflection.”

The Friends of Marup Church met with remarkable success on the level of
public support. Since 1995, forty thousand signatures supporting the preser-
vation of the church have been collected, and in 1998 the group had approxi-
mately six hundred dues-paying members. One common sentiment is that it
would be “indecent” to let the church fall. As Tove Marquardsen, chairman
of the group, stated: “In ten years we cannot with decency stand here on a flat
field with an ice cream shop and a sign saying that once there was a church, a
graveyard and a wonderful landscape.”®

The group’s appeal to moral responsibility and its reverent attitude toward
the church emphasizes, as does its very name, that it represents a human-
centered position. As the Friends of Marup Church perceive it, the effort to
protect the coast embraces both the conservation of the church and the pres-
ervation of the natural landscape above the cliff. As noted at the Web site of
the group: “Few people experience nature’s decomposition of the cliff from
the beach, which the Forest and Nature Agency finds so important. Why not
take into consideration the two to three million people who enjoy the scen-
ery from the land side?” In this discourse the church and the graveyard can
be seen to embody original culture, authenticity, and conservation of nature.
Here the idea of letting nature take its course is not regarded as an inevitable
condition, a fact of life or fate, but rather as a human choice. The policy of
nature played out in the controversy not only involves the idea of the protec-
tion of nature but also engages in an increasingly multilayered language of
nature development and management (Hajer 1999). The idea of choice is in
alignment with the systematic effort in nature supervision that started in 1989
in Denmark, when the Law on Nature Management was passed. The report
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“Ten Years of Nature Management, 1989—98” states that choice is the main
objective in the approach:

In nature management, society makes choices about the nature we want, and we
arrange nature according to our wishes. When various wishes exist, they often re-
flect different primary interests, which nature management musttry to reconcile. . . .
The Danish landscape is culturally formed, and nature’s own processes shape only
few landscapes, such as Rabjerg Mile. Within the mosaic of Danish landscape,
the Nature Management Division [of the Ministry of Environment and Energy]
works toward a diversified use of the area, allowing for more space for nature and
its processes, because it can deliver “free services” in demand in modern society.
Also, culturally created types of nature need care and cultivation. . . . It is primarily
man’s interests in nature that counts, but no objective standard of evaluation exists

to form the basis for choice among various qualities (Brix 1999, 11).”

The discourse suggests that nature is no longer to be viewed as the basis for
the meaning of cultural practices but rather itself needs protection and devel-
opment. Man is in a position to control nature and has long made his mark on
landscapes. Danish nature is described as almost entirely “second nature,” to
use the phrase with which William Cronon (1991) designated the cultural im-
pact on the shaping of landscapes and the naturalization of such “artificial”
developments. In some places, however, such as Lonstrup, although the coast
still counts as first nature it is only to be reinscribed as a component in line with
the culturally shaped natures within this economic and utilitarian discourse.
Choice presupposes the human subject at the center of a world in which both
nature and culture are increasingly reconfigured as environment. A few years
ago, legislation was extended to cover both the natural environment and a so-
called cultural environment: “The cultural environment includes all fixed el-
ements and unified wholes that people create and the traces they leave. The
connection between culturally shaped elements in the landscape and the local
natural conditions is of utmost importance. Both the elements of the cultural
landscape, such as in field structures, relics of the past, and moors, as well as
elements of nature such as soil and subsoil water conditions are important in
order to understand the cultural environment” (Brix 1999, 113).

The managerial discourse finds no hierarchical relationship between natu-
ral or cultural assets butinstead sees choice, in a phrase suggested by Strathern
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(1992), as a matter of style and consumption of both. This discourse indicates
that a politically managed natural and cultural environment implies conflicts
of interests, and plural perspectives on both nature and culture, and choice is
highlighted as a central value. This makes the question put by the friends of
Marup Church a pertinent one: Why not choose to secure the church?

The discourse is not only a Danish phenomenon. It bears witness to inter-
national efforts to put environmental matters on the political agenda. The Rio
declaration, which was adopted at the United Nations Conference on Envi-
ronment and Development in Brazil in 1992, even links the idea of sustainable
development with democratic processes and public participation. The confer-
ence passed an action program for the twenty-first century, named Agenda
21. The idea of Agenda 21 encourages people to take responsibility for global
problems by getting involved in their local affairs. The declaration promotes
principles such as transparency, dialogue, and co-operation across traditional
disciplines and sectors in order to invent new approaches and to integrate
local environmental initiatives into public planning and management.

Thus the Friends of Marup Church figure as a local Agenda 21 initiative in
the attempts by its members to make the public aware of the controversies
surrounding the church. Appeals have been made to both local and national
authorities through a flurry of letters sent to representatives of the municipal
council, parliament, and the Danish Forest and Nature Agency. In addition,
group members have distributed numerous press releases and made other pub-
licity efforts. In what follows we look at how the official authorities responded
to their strategy.

In 1997, the Friends of Marup Church metwith their local members of par-
liament, who agreed to raise their issue by asking the minister to consider
alternative models of coast protection and to reconsider whether a specific
preservation plan for Rubjerg Knude and Lonstrup cliffexisted thatwould make
it impossible to keep Marup Church at its present position. In his response,
the minister referred to the arguments put forward in the Preservation Act of

1948:

Because of the beauty of the landscape and its magnificent and characteristic na-
ture, it should be preserved for posterity in its present state. The area, which for
the most part is found in a natural state without disfiguring buildings, is in the

opinion of the agency the most magnificent on the West Coast. Its singularity is
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enhanced by the fact that the white sand of the dune, which cannot be tamed be-
cause of frequent landslides, can be seen to shine in characteristic formations far
into the countryside. Since it would be of extraordinary value to secure this area
in its present state, the agency holds the opinion that there should be quite broad
considerations as to the extent of the preservation. Here, Nature is so great that

nothing positive can be gained by piecemeal preservation.?

The Preservation Act of 1948, and later supplements from 1965, speak only
of preserving the landscape and the coast in its existing state without con-
sidering how to deal with the dynamic aspects of the site. The minister went
to great lengths to argue that the original aim should be understood as pre-
serving primeval natural surroundings and processes and a configuration of
time and space that accepts the decomposition of the cliff and the disappear-
ance of part of the landscape. Thus, coast protection goes against the spirit
of the law and, in consequence, the church will also disappear. The Friends
of Marup Church argued, however, that the original aim of the preservation
must have been to keep the countryside and make it available for the public.
Consequently, the idea must be to protect the church and its surroundings.

According to the minister and the Forest and Nature Agency, this choice
was an impossible one because it displayed a configuration of time and space
that did not reflect the transformative effects of coast protection: “The dy-
namic character of the cliff will be changed into a static grass-grown slope,
leaving Marup Church with its surroundings as an advanced point and an un-
natural element in the landscape, which the preservation intends to be kept
without interference. Furthermore, the coast inspectorate estimates that
such coast protection will probably only last for seven to fifteen years before
it needs further steps, and we must also stress that there may be unintended
side effects on neighboring coasts.”* Even though the discourse of nature
management and natural and cultural environments stressed human choice
and the control of nature, a closer look at a specific case such as this shows
that it is seldom without cost.

According to Andrew Pickering (1995), one can argue that material agency
participates in transforming not only the natural and cultural environment
but also human agency and choice. However, the minister and the Forest and
Nature Agency did not draw this conclusion. They suggested that the idea
of'a “first” or “natural” nature should be an objective value in this case, thus
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making the decision not to intervene a legitimate political choice. The minis-
try concluded by translating “natural nature” into geological values: “A con-
tinued natural decomposition of the cliff is the development that should be
given national priority, based on an overall weighing of cultural, historical,
landscape and geological values.”™

The controversy demonstrates how the discourse on nature management
and natural and cultural environment makes room for discussions on what
counts as nature and culture. It invites co-operation across traditional disci-
plines and sectors and encourages the development of multiple perspectives to
be taken into account in a democratic political process. Even though the min-
ister’s answer might be said to (re)invent a first nature as a basis for the mean-
ing of cultural practices, we can see that within this discourse the Friends of
Marup Church became capable of insisting not only that their choice was just
as natural given that coast protection was a possibility but also even something
to experiment with in order to invent futures other than the one the minister
anticipated. Thus, the controversy aptly demonstrates what Marilyn Strathern
(1992, 176) has called a flattening between the terms culture and nature. Na-
ture increasingly becomes a question of cultural style at the same time that cul-
ture becomes a question of the exercise of natural choice. It is not only at this
political level that the controversies over Marup Church take place, however.
We now turn to how the press and public saw the case in the 19gos.

The Shipwreck of the Crescent

Our first example of Marup Church in the press is from Jyllands Posten, the
largest daily paper in Denmark. We follow the narrative threads as they un-
wind in the feature article published on October 4, 1997, “Why Marup Church
Is Unique.” The article is split into four main parts that are spread over six
columns. The first section presents the visual qualities of the church and asks
whether it should be allowed to tumble into the sea. Poul Henrik Harritz,
president of the Danish Society for the Conservation of Nature, is cited as
suggesting that the church should indeed be allowed to fall. His main reason
for this stance is that the expenses of protecting the coastal area around the
church would be unwarranted, since “it has not yet been argued why Marup
Church is unique in a national context.” The rest of the article aims at provid-
ing this argument.
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The second section of the article presents the historical aspects of the issue.
During the Napoleonic wars, England destroyed the Danish fleet and attempted
to cutin halfthe “twin kingdom” (Denmark and Norway). It was as part of this
mission that the English vessel the Crescent was caught in a violent storm off the
coast of Lonstrup on the morning of December 5, 1808. As the ship sank 238
English sailors died and only about 60 survived in part because there were too
few lifeboats. The deceased were buried in the graveyard of Marup Church.
The tragedy of the shipwreck is narrated in gruesome detail: “This was the
most terrible: People in the boats had to cut off the fingers and hands of their
wretched shipmates, to prevent the boat from being dragged down.” The only
redeeming feature of the story was the hospitality of the local population; the
few survivors were brought to nearby farms and houses, and “peasants and
their wives came driving from inland farms with warm clothes and food.”

In the third part of the article the aftermath of the tragedy is summed up,
with special focus on the behavior of the local populace. The Scottish priest
James McDonald is cited as stating that “it is to the credit of the population
that not a single hateful utterance was heard, even though people are very in-
censed toward us after the bombardment of Copenhagen and the loss of the
fleet.” In yet another example, “a man who stole the gold watch of the cap-
tain, as it washed ashore, was exiled from the area.”

The concluding section of the article returns to the present. At the time
of writing there were but twenty meters of land between the church and the
coast: after a few more autumn storms the church would be gone and the
dead from the Crescent would once again be swallowed up by the sea. In ar-
guing against allowing this to happen specific elements belonging to vari-
ous categories are woven together. It is here especially notable that history
is used as a prioritized resource for explaining the uniqueness of the church.
Going back in history, we find poor peasants at war—not only with English-
men but also with a raging, uncontrollable nature. In this war humans must
stand together. In a sense, by helping the surviving sailors, the peasants man-
ifest their own humanity against nature. This is also recognized by the state-
ment made in the article that there are many Englishmen among the two
hundred thousand tourists visiting Marup every year—many of whom ex-
press their gratitude in guestbooks.

Gratitude seems to be temporally and historically transferable through the
local culture. The honor of the populace of almost two hundred years ago is
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still inscribed on the present inhabitants of Lonstrup. The narrative logic of
the article posits the sinking of the Crescent as an origin and proposes that a
shared humanity links the past to the present. A particularly large symbolic
investment s placed on the centrality of the church as a sort of obligatory pas-
sage point (Latour 1987, 150), through which history and historical values are
able to persist in time. Letting the church disappear is thus analogized to for-
getting humanness.

Our purpose is not to dismantle this narrative but rather to add more mate-
rial to it. While this gives us no purchase on the actual decisionmaking con-
cerning the future of the church, it helps to make explicit the lack of “natural”
grounds for presenting such an argument. Since no argument seems authori-
tative, there is a continued need for discussants to introduce increasingly di-
verse argumentative resources, and our contextualization aims at displaying
this effort. In order to do so, we turn now to a number of other ways of fram-
ing the key issues of the article related above.

Bravery or Misery?

In “Why Marup Church Is Unique” the local inhabitants participated in a
dangerous drama with nature in order to save the lives of the English seafar-
ers. Although the country was at war with the English, common humanity
brought the two peoples together against this stronger and more uncontrol-
lable foe. In the lengthy middle section of the article, this notion is posited
as the “fourth dimension” constructing Marup Church as a unique site worth
preserving.

In another article, “The Glorious Victory of “The Crescent’ Stored in a Mu-
seum Basement,” published by the Danish Fishermen’s Association, the story
of the events at Lonstrup is very different.’s Although the account of the ship-
wreck is similar to that given in “Why Marup Church Is Unique,” the activi-
ties of the inhabitants of Lonstrup are shown in another light: “Naturally, in
the days after the shipwreck, the poor coast-dwellers were most interested in
the riches this ship, and the misfortune of these people, had brought.” In this
story not a word is uttered about the bravery of the people of Lonstrup, but
quite a lot is stated about looting and pillaging: “After need had forced the
people of the coast to seize what drifted ashore from the shipwreck, during
the first years of the nineteenth century others followed, attempting to secure
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gain by turning over the wreckage, and today not much is left of ‘The Cres-
cent.”” Here the inhabitants are not characterized as brave and self-sacrific-
ing but rather miserable and needy. This is not a story that could be easily
used to make a strong case for the necessity of protecting the church.

The Anchor and the Bones

We do not know whether the actions of Lonstrup’s inhabitants correspond
more closely to the first story or the second one. In any case, even without lo-
cal tales of heroicism the stories working to protect the church can succeed
because they can turn to narratives about the dead. It is commonly and legally
accepted that graveyards should be protected out of respect for the dead. Al-
though “The Glorious Victory of ‘the Crescent’ Stored in a Museum Basement”
was not an article devoted to coast protection, the dead were capable of exer-
cising the imagination of its author, who thereby might be said to implicitly
have supported this cause. The article writes, for example, of a “Tim Thorn-
borough who, incidentally, was rather appalled by the thought of what
is happening to the grave of his compatriots in Marup, where the sea is
approaching.”

Thornborough is far from being the only person appalled by this scenario.
In fact, stories were often vividly told of what might happen when the sea
reaches the graveyards. For example, two teenagers from Halvorsminde Youth
School asked the following question as part of their project on Marup Church:
“Not only the church, but also the graveyard will tumble down, and can you
really ask the inhabitants of Lonstrup to walk on a beach and find the remains
of their ancestors?”  The national press offered similar comments: “Soon,
the drama will heighten considerably, when the sea and the erosion reach the
graveyard, and remains of coffins and bones start to appear and fall down,
ending up spread about on the beach.””s The Friends of Marup Church have
also been explicit about this problem; their comments mix the legal issues
of desecration with more emotionally charged expressions: “Desecration of
graves will take place, because with the church goes the churchyard. Relatives
will have to go down to the beach to pick up [the remains of] their parents,
grandparents and great-grandparents.”

The situation is further complicated by the circumstances of the Crescent. It is
clear that the church is in an especially central position because so many sail-
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ors are buried there. This is noted in common lore, but it is also officially ac-
knowledged through the anchor of the Crescent, which is placed by the church,
and by a plaque, erected in 1895 by the British Admiralty, which serves as a
memorial for the sunken ships the Crescent, the St. George, and the Defence. The
possibility that the church will be swallowed by the sea offers a vivid reminder
of human vulnerability in relation to nature, and it articulates these memo-
rial objects as memento mori, or reminders of (our) deaths. Thus, the church
figures as a return of the insight that humanity is perishable, which has oth-
erwise been increasingly repressed by the modern technological capacity for
concealing processes of deterioration.’ Through these various effects, the
church and the anchor are reinforced as obligatory passage points for consid-
erations of natural and cultural relationships in the Lonstrup area. They also
make visible a remarkably limited imagination, which figures human-nature
relationships only in terms of control versus submission.

Tourism

Earlier we looked at some of the ways in which decisions are made regard-
ing what is deemed important in the nature and culture of Lonstrup. We en-
countered narratives supported by entities as diverse as history, law, religion,
nature, and culture (with each taking specific forms as they were presented).
Here we will add tourism to the picture. Like the other entities, it does not
come alone but in a complex package. Tourism can be used to support the
cause of coast protection only if it is configured in certain ways—for instance,
by linking it with narratives of historical authenticity and heroics, as we de-
scribed above.

In one of the quotes given at the opening of this chapter, Hugo Garden
suggests that modern Danes may have developed a tendency to let things
“evaporate”; including Marup Church. Later in his article he argues that local
inhabitants are trying to develop Lonstrup as a “cultural place” with selective,
quiet tourism. He notes, critically, that administrative politics is centred
in Copenhagen, where there is little concern about western Jutland. Nev-
ertheless, he is interested in reaching these administrators and in arguing
the pointwith them. To do so, itis not enough to invoke Marup Church or the
anchor of the Crescent, although these are important elements supporting
the “cultural-place’ argument. In his view what is needed should be seen in
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terms of economics: “In a larger context it (protection of the church) is even
economically feasible, if one considers coast-protection as a commercial in-
vestment. Tourist turnover in Hj¢rring municipality is roughly half a billion
[Danish] crowns, making a net profit of a respectable number of millions.”

The economics argument is used as a last resource to draw attention to
Lonstrup, and it is quickly abandoned after its presentation. It stands in an odd
textual tension with the priority given to Lonstrup as a locality with only selective
tourism. Nevertheless itis recognized as a possible key element in reaching the
Copenhagen administrators. But if cultural history is central in this narrative,
and not merely derivative of economical interest, tourism should be carefully
circumscribed. Not all tourism meshes well with the argument for church pro-
tection. As Garden notes: “This is why there are no discos or noisy motorbikes
as in Lokken and Blokhus. There are no concrete-block hotels with three hun-
dred or four hundred rooms. There are no water parks. On the other hand,
there are several artisans with their shops and cultural activities.”

Yet, some kinds of tourism fit perfectly with the agenda of protecting the
church: “Until now the Friends of the Church ensure that it is open every
weekend in the winter months, and every day during summer, when tour-
ists flock to the place. Midnight concerts, services, and other cultural ar-
rangements are held during the season.”” It would seem that the narrative of
Lonstrup as dwelling place for the local population is, indeed, more or less
uncontested. Tourists will be able to visit in order to experience authentic lo-
cal culture, primarily mediated by the church. It is possible, however, to re-
contextualize and complicate the narrative. The author of an article published
in 1990, “The Grill-Towns: Scattered Notes from a Journey along the West
Coast,” has little to say about Marup. What he does say is this: “The anchor
of the English frigate the Crescent is rusting. . . . Dead flies from last year lie on
the benches of the church. The frames of the altarpiece stand empty against
the wall of the Roman choir. The pulpit is rotting. The rest is emptiness.”*
From at least one outsider’s point of view, then, Marup Church was not very
impressive in 199o. It did not seem as if many people cared for Lonstrup as
a cultural place, with the church as centerpiece. But if this description fitted
Marup church prior to the formation in 1993 of the Friends of Marup Church,
it certainly no longer does. Although our point is not to dismantle any
particular construction of priorities, the “The Grill-Towns” functions as a
contextualizing device. In particular, it helps us suggest that authenticity is
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not simply found in cultural history but is actively invoked and constructed.
We argue that this construction takes the shape of an attempt at configuring time
and space and of stabilizing these as part of specific ontological constellations,
which include or exclude the church. The authenticity of the church and the
issues regarding the Crescent—and, through temporal transferral, the struggle
of the local inhabitants of Marup—are animated through the engagement of
organizations such as the Friends of Marup Church. The group’s successful
configuration of natural and cultural times and spaces has had an impact on
which stories it is ontologically and morally feasible to tell about Marup to-
day. This aligns our argument with Sharon Traweek’s suggestion that “ideas
about time and space structure social relations, and the spatial and temporal
patterns of human activity correspond to people’s concept of time and space”

(1998, 157).

The Information Politics of the Danish
Forest and Nature Agency

Debates in parliament and articles in the media are not the only source of in-
formation about what counts as important in nature and culture at Lonstrup.
People who visit Marup Church are likely to find, in a box close to the en-
trance to the church, a brochure about the place published by the local branch
of the Danish Forest and Nature Agency in 1998.

The agency administers the Protection of Nature Act, the aim of which is
to “safeguard and restore nature, landscape, and environment in Denmark in
respect of human conditions of life and the protection of flora and fauna.”*
The agency also administers the Preservation of Buildings Act, which is in-
tended to protect buildings of architectural and historical value. Since 1988
the agency has been in charge of keeping up Marup Church and its graveyard,
a responsibility formerly that of the Danish National Museum.*

The front of the Forest and Nature Agency’s 1998 brochure depicts the
church’s lovely wooden altarpiece with two women, one with a boy child on
her lap, the other with a book, sitting on a row of seats. Inside the folder, one
learns that this altar, a piece that belongs to Marup Church, is a late gothic
woodcarving representing the Virgin Mary with Jesus as a child and with her
mother Anna. One also learns, however, that the piece cannot be found in the
church because it was moved to Lonstrup Church “a long time ago” together
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with the rest of “the most precious parts of the furnishings.” This message
stresses thatwhat counts as Marup Church has long been distributed, not only
in time but also in space. There is no simple way of encountering Marup
Church, even when one is standing right in front of the building. This is what
the Forest and Nature Agency testifies with its signature at the bottom of the
page. The object it has chosen to illustrate the identity of the church is no
longer at the location identified as Marup Church.

If we are to understand this message in the light of the controversy about
the church, we can suggest that the brochure expresses a strategy that natu-
ralizes the situation in a paradoxical sense. On the one hand, it proposes that
there is nothing new in confronting a situation of even radical change. What
is extracted from the history of the church is precisely that change is what its
history is about. On the other hand, change is not so much seen as opposed
to “how things used to be”—that is, tradition—as tradition is seen as made
up of changes. But if change is an integral part of tradition, then it can easily
be understood as something that happens within a natural order of things, in
culture as well as in nature.

The forces of nature are precisely the topic of the main part of the bro-
chure. The right column shows a fascinating map of the space around Marup
Church. The upper part depicts a bird’s-eye view of the landscape, with the
church and the churchyard. The statement “You are here” is marked just in-
side the entrance to the churchyard, thus situating the reader in time and
space. The church is shown as casting a shadow on the northern side, as if
the sun were (eternally) shining from the south. The lower part of the map
depicts in a more abstract manner how the coastline has gradually moved
between 1970 to 1997, the year in which it is shown touching the northwest-
ern part of the graveyard. This adds a historical dimension to the picture and
dramatically but obscurely demonstrates what the subtext makes explicit: the
erosion is accelerating.

At the top of the left column the Forest and Nature Agency further explains
how natural forces are threatening the place: “Since the church cannot be
preserved physically, we must preserve its memory by securing as much in-
formation as possible about its history. The agency has therefore worked out
a plan for a safe, controlled demolition of Marup Church.” The brochure it-
self works as part of this plan by announcing that in 1998 several events will
take place, including the removal of the remaining furniture from the church
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and the initiation of several archaeological investigations, both of which are
described in detail on the next page of the brochure.

This narrative proposes that it is not possible to describe the church within
a framework presupposing a unity of time, place, and action, nor has it been
for a long time. Thus we learn that the history of the church goes back to the
twelfth century, and we are told about its style and the radical changes of
the buildings that have taken place over the years. We also learn that local
people as early as the 1920s prepared to take down the church because they
were building a new one. The agency quotes a document laid with the corner-
stone of the new church in the year 1926: “Through the ages the sea has taken
the part of Marup parish outside the church, and in addition made the nearest
area about it barren. It is by now solitary and remote in relation to the present
houses. And as the church is also small and dilapidated, the idea of building
a church in Lonstrup has naturally grown in the community.”

We learn that originally the National Museum wanted to preserve the
church, against the wishes of local inhabitants. The narrative argues that not
only has the church not been in regular use for a long time, but also that it was
a state agency and not the local community that took an interest in its pres-
ervation. Consequently, itis due to the National Museum that Marup Church
and the graveyard still exists. In this story it is hardly the church seen as a
“natural” and “inevitable” entity that acts as an obligatory passage point. Ob-
ligatory, rather, are the scientific, bureaucratic, and national agencies that
have demonstrated the wisdom of keeping the church until now. The irony is
that without this effort, the proponents of further coast protection to preserve
the church today would not even have a church to argue about.

The headline “Nature” is placed right in the middle of the brochure, and
in this section the Forest and Nature Agency explains the geology of the place
and argues why it is the coast that needs to be preserved: “The stretch of coast
in question represents the best illustration of what geologists call ‘glacial tec-
tonically displaced parts of the underground’ in Europe, and probably in the
whole world. The whole stretch of coast was therefore preserved in 1946, with
the purpose of conserving this unique landscape. One of the expressed pur-
poses of the preservation is to ensure that the natural processes in connection
with coast decomposition and sand dune formation can continue unhin-
dered. This implies that coast protection affecting the preserved stretch of
coast would be in conflict with the preservation order.” Just as in the case
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of the history of the church, we are confronted with an origin story where
present decisions are legitimized by stressing that the position is in agree-
ment with the earlier generations’ views on the matter.

Finally, at the back of the brochure, the agency states its plans regarding
the graveyard and the monuments. They argue that they consider it unethi-
cal to carry out archaeological investigations in the graveyard, a statement
that adds an ethical dimension to the other arguments: “Nature will take its
course, so that over the years the graveyard will disappear because of the nat-
ural decomposition of the coast.” Here the reader is offered a practical solu-
tion to the situation that others have considered scandalous: the bones from
the graves, soon to be found on the beach. The reader is assured, however,
that the agency plans to rebury the bones in a special grave in the Lonstrup
graveyard. The text even makes explicit, in the only italic type used in the bro-
chure, that the “unlawful gathering of bones is a desecration of a grave and is a crimi-
nal offence.” As for the monuments from the Crescent, they will be kept in place
but gradually moved as the coast disappears.

Soon after the brochure was published the Friends of Marup Church re-
sponded to these aggressive moves, as they perceived them: “Why empty the
church years before it is threatened by the sea? Why close the church in the
tourist season, if only for a short period of time?” Members of the group pro-
tested in a press release and, once again, contacted their local members of
parliament. In November 1999, the friends delivered forty thousand signa-
tures of protest to the local Division of Nature Management, at the same time
thatalocal firm, Skagen Innovation Center, delivered a request to the author-
ities for a permit allowing them to experiment with alternative methods of
coast protection in the area. In response the division granted an exemption
for a period up to April 1, 2000.*

The Surprise of Material Agency:
The Politics of Drainage Pipes

Skagen Innovation Center added another ingredient to the Marup controversy
—one thatwould determine the future of the church at least temporarily. The
intervention by this company took the form of drainage pipes. These pipes,
made of plastic or metal, measure a few meters in length and have a diameter
of roughly three inches. They are open at the top, with the purpose of creat-
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ing a pressure-equalizing effect by connecting air with the beach water. Ac-
cording to the innovators the effects of this are beneficial: “The concept con-
sists in specially developed drainage pipes, established vertically in the beach
profile, often in combination with so-called fascines, consisting of pine trees
and branches, which . . . hold the sand. A development of the beach profile is
achieved hereby, based on pressure equalizing. . . . Sand is deposited on the
beach, instead of the waves eroding the profile. Within a short time-span a
balanced profile is built up, which reduces the risk of deteriorating the cliffs
and the land behind.”*

Although members of the Forest and Nature Agency and a number of out-
side scientists have been skeptical about the efficacy of this solution, because
of political pressure, and the feeling that “it couldn’t hurt to try,” the experi-
ment commenced. The initial results of the effort appeared to be successful
and deterioration was halted in 2000. In January 2001 another three-year per-
mit for testing the method was granted. In July 2003 the minister of the envi-
ronment from the new Danish government visited the area on the invitation
of the Friends of Marup Church. Impressed by the results of the project, he
promised that the church would regain a number of its deported items. In
spring 2004 yet another temporary extension of the test phase for the pipes
was granted. As of the writing of this chapter the church still stands.

It might be tempting at this point to reach the reassuring conclusion that
science, as usual, trumps politics and human affairs. But the activities of the
drainage pipes, in spite of their seemingly simple operational principle, con-
found scientific expectations because their effect seems to have no physical
basis. Under the headline “Trouble with Magical Pipes,” one concerned sci-
entist writes to warn coastal authorities everywhere: “Jakobsen’s idea is that
the pipes will make the water table drop and therefore enhance infiltration and
sediment deposition. The problem with this is that there is no reason these
pipes should make the water table drop. Jakobsen seems to think that the
beach groundwater hangs on a vacuum like the water in [an] inverted bowl . . .
If that were the case, his pipes would have the same effect as opening the valve.
The beach water table is, however, not under a vacuum and there is no reason
that the pipes should affect the water table. Certainly not on the scale of tens of
meters, which is the usual recommended distance of installation.”*

Among Danish experts, the response has been pragmatic. Professor Hans
Burchardt from the University of Aalborg carried out a controlled test with
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similar pipes in northern Jutland and concluded that the beach “grew” on the
stretches where pipes were used. While Burchardt has no physical explana-
tion for the success of the pipes, he does not think that this is problematic
since the pipes are “very cheap and do no harm.”* Although this argument s
a recurring one, it is also in notable tension with the earlier statement made
by the Forest and Nature Agency that argues against coastal protection be-
cause “the dynamic character of the cliff will be changed into a static grass-
grown slope, leaving Marup Church with its surroundings as an advanced
point and an unnatural element in the landscape, which the preservation in-
tends to be kept without interference.”

In the hands of later users, however, the focus on emergent consequences
for the dynamics and aesthetics of the landscape has been replaced with an
economic argument exclusively emphasizing cost efficiency. This forgetful-
ness with regard to the original argument in terms of environmental transfor-
mation is the more surprising because the Forest and Nature Agency, while
not denying that cliff deterioration has (temporarily) stopped, is still arguing
against the use of the pipes: “The situation has changed drastically since the
late 1ggos, where four meters of cliff disappeared each year. With that speed
it was estimated that the church would fall down quickly, but since then not
much has happened. There are some who believe that coastal protection by
means of pressure-equalizing pipes in the water in front of the church has
curbed the deterioration of the cliff, but no one knows for sure. On the other
hand it is a fact that the winters of recent years have been mild to the land-
scape of the west coast.”2$

While the church thus remains, this situation can be ascribed not to ex-
perimental pipes but instead to natural events (or lack of them) such as few
severe storms and little rain over recent seasons. According to this logic, the
Forest and Nature Agency can safely prolong the testing period, since they
are convinced that normal weather conditions will inevitably return sooner
or later, at which point both pipes and church will be defeated and their point
of view rectified.

Merography in Marup

In our exploration of the ontological drama playing out around Marup Church
we have seen how the organization supporting the church has articulated a
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strong public argument within a cultural idiom. The church should be pre-
served in an authentic state because it is the primary historical site of the area
and works as a mediator between past and present. In this construction, cul-
ture should remain stable and vigorous, but it is only able to do so through
the materiality of the protected church, supported by drainage pipes. The au-
thenticity of Marup as a cultural environment of the present is imagined as
conditioned on the existence of the church and the preserved landscape. Be-
coming, in the shape of uncontrolled nature, should be tamed.

In the construction proposed by the Danish Forest and Nature Agency, pri-
orities are reversed. Nature is the point of departure, and as a “regulative ideal”
it should take its course. This course, however, is characterized by constant
change. This notion is brought to bear on the culture of Marup, where tra-
dition, too, is conceptualized as made up of changes. Cultural authenticity
seems an implausible resource with which to build a defensive argument
from a point of view that imagines nature and culture as transformational.
Thus the church is far from being seen as a natural, static object, but rather
is viewed as a transferable, distributed entity. Implicit in this construction is
the idea that if nature or culture does not take its proper course, then govern-
ment agencies will step in and make it do so. From the point of view of the
Friends of Marup Church, this suggests that nature is not taking her proper
course but rather is fully regulated. These ontological constellations, as we
have seen, are resolutely incompatible. This incompatibility is obviously not
going to prevent an outcome, but it nonetheless intensifies our awareness of
the virtual and creative potential that this specific event and the current pro-
cesses display. For better or worse the event captures our imagination because
of'its dramatic qualities and the possible disappearance of the church. What
difference, though, does it make to this case to speak of ontological constel-
lations rather than human representations? To address this question, we turn
to two theorists of complexity and heterogeneity, Marilyn Strathern and An-
drew Pickering, and use them as guides into a consideration of hybridization
and becoming, humanism and posthumanism, and their politics.

Strathern has proposed that cultural reconfiguration works by fitting natural
and social elements together in imaginative ways. The particular “mero-
graphic” quality of modernity is that no combination seems impossible, be-
cause in each case “what looks as though it is connected to one fact can also
be connected to another. Culture and nature may be connected together as
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domains that run in analogous fashion, insofar as each operates in a similar
way according to laws of its own; at the same time, each is also connected to
a whole other range of phenomena which differentiate them—the activities
of human beings, for instance, by contrast with the physical properties of the
universe. This second connection makes the partial nature of the analogy ob-
vious. It presupposes that one thing differs from another insofar as it belongs
to or is part of something else. I call this kind of connection, link or relation-
ship merographic” (1992, 73).

According to Strathern, modern knowledge production and decisionmak-
ing is characterized by constantly investigating the context of something and
the assumptions on which it is grounded, and making them explicit. As in
Strathern’s remarkable analysis of modern kinship, it is difficult in Marup not
to recognize the flattening of the modern distinction between nature and cul-
ture. What is at stake in the controversy is not only the possible loss of Marup
Church but also of innocent ideas about authenticity, nature, and culture.
Strathern terms this situation “post-plural” (3—4). This paradoxical expres-
sion covers the notion that in contemporary merographic culture everything
seems up for grabs, except choice. By explication one can always pluralize
options, since the effort of making explicit offers new possibilities for recon-
necting an entity or idea to another. As Stathern states, the notion of “Making
things explicit” refers to “a practise of literalisation, that is, a mode of laying
out the coordinates or conventional points of reference of what is otherwise
taken for granted. One effect of literalisation is to realise that describing a
process of construction is itself a construction of sorts. This is the autoproof
of social constructionism” (5).

As Strathern points out, social constructivism is “auto-proved.”* This is
also the position of the Friends of Marup Church: the church could be saved
if a decision is made to do so. However, “merographic” flexibility and its at-
tending politicization of “nature” and “culture” makes it more and more dif-
ficult to hide the hybridization of discourses and entities. This difficulty
impinges on the possibility of constructing credible narratives from within
an idiom of choice that imagines decisions as independent. For example, it is
clear that the positing of the historical authenticity of Marup Church and its
surroundings, while a rhetorically strong weapon in the hands of the Friends
of Marup Church, also has drawbacks. These have to do with the possibility of
historical deconstruction, which makes explicit the constructedness of narrat-
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ing the church as authentic. Thus, the church could also easily be seen as distrib-
uted in time and space, as in the conception of the Forest and Nature Agency.
In a post-plural world such difficulties come as no surprise, perhaps, but
they nevertheless constitute a debilitating feature in a political climate that re-
lies heavily on the idiom of choice. These problems become particularly vivid
in thinking about the case as a history of assemblages that are continually
evolving as more human and nonhuman agents are combined. The approach
proposes that “choices” are generated within specific ontological formations
and make sense only as part of these formations. Choices come to be seen
as preconfigured rather than independent; an insight lucidly formulated by
Francois Jullien: “We cannot help wondering whether in effect it ever happens that,
engaged as we are in all the complexity of situations still in the process of
evolving, we are ever in a position to ‘choose’ means that are sufficiently clear
and distinct, like (Descartes’) ideas, and whose future effects it is possible to
foresee in order to compare them and ‘deliberate’ upon them” (2004, 38).

Performative Representations

We view the analyses offered here as posthumanist. But what does “post-
humanist” mean, and what are its consequences? In these final sections we
clarify our position by offering a set of comments on the interpretation of
posthumanism, material agency, and their implications as offered by Andrew
Pickering and other contributors in this book.

In The Mangle of Practice (1995) Pickering refers to a contrast between what
he calls representational and performative idioms, and he places his own
work in the latter. His criticism of representation-based humanism is that
its focus remains exclusively on the level of words and talk while never suffi-
ciently bearing in mind material agency. In an act of “rebalancing,” his post-
humanism therefore emphasizes such nonhuman capacities, and as our case
shows his point is well taken (7). However, “rebalancing” is a difficult act to
maneuver, since too much of it equals a lack of balance in the opposite direc-
tion. The balancing act must therefore be carried out while bearing in mind
that “material agency” is no more capable of simply determining the outcome
of a situation than is “human representation.” In fact, posthumanism allows
one rather to refuse the difference in kind between presumptive representations
(letters, statements, or reports) and other material agencies, since they are
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viewed instead as specific examples of material agencies with manifest capaci-
ties for action. The controversy over Marup Church makes this case.

It is clear that many arguments have been used in order to support coast
and church protection, just as they have been used to argue for the geological
uniqueness of the area. It is also obvious that the church does not stand solely
dueto such discursive intervention. Rather, “discourse” only becomes eftective
in complex conjunctions with other materials—a point that the drainage
pipes make well.

On the other hand, the situation seems no different on the side of “mate-
rial agency.” The church remains on the cliff, yet we have no chance of know-
ing why, except as participants in incompatible ontological dramas that enact
this outcome in terms of either drainage pipes or mild winters. This argu-
ment is explicitly made by the Forest and Nature Agency, whose current strat-
egy for dealing with the case is based on its conviction that the church will fall
when severe weather returns to the west coast.

Interestingly, the agency’s strategy is arguably formulated from within an
idiom of performativity and becoming. It suggests that drainage pipes can be
seen as the sole relevant choice for dealing with coastal transformation only
if the present moment, in which the church does not move, is abstracted from
the temporal flow, as instantiated by modulating weather patterns. The virtual
futures imagined by the agency are thus made available to it only as part of
an ontological constellation, in which this organization is linked to a specific
version of the capacities of the weather in western Jutland (see Jensen 2005).

Marup, Mississippi, and the Politics of Hybridization

What makes us posthumanist? Following Pickering and Asplen’s analyses
we can suggest that posthumanism relates to the stance of the researcher in
relation to ontological transformation and the flow of becoming. But what
exactly are the implications of this idea? In his chapter in this book, “New
Ontologies,” Pickering offers the movement of the Mississippi River as an in-
teresting socio-environmental case for thinking about the issue. The Missis-
sippi, it turns out, would flood frequently were it not for the building of levees
to keep it contained. In a “dance of agency” the river has continued rising,
which has resulted in the construction of ever-higher levees. Since these have
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been deemed ineffective, more aggressive measures were taken: “In 1963 a
massive 250,000-ton sill or weir was set in place to control the runoff from
the Mississippi into the Atchafalaya and to prevent it exceeding its prior rate
of around 30 percent. In the floods of 1972 and 1973, the control structure
held—but just barely. If it had failed, the Mississippi would have changed
course irrevocably. After the flood, inspections revealed that the structure had
suffered massive damage . . . [so] a new auxiliary structure consisting of six
gates, each 62 feet wide and together weighing 2,600 tons, was added at a
cost of $300 million. . . . An engineer on the new project [was quoted] as say-
ing at the time ‘I hope it works.””

What consequences can be drawn from this example? Pickering suggests
that a number of basic “ontological morals” are available for considering the
case. One could be careful with change and development, as advised by the
precautionary principle.?® Alternatively, one might conclude that “we need
more science, and we need to trust it less.”?% In marked contrast with these
responses is Pickering’s own provocative suggestion: “The Corps of Engi-
neers should stop fighting the river and let New Orleans go. The inhabitants
of New Orleans might not like to hear this, but, in fact, the idea is not as crazy
as it sounds. It seems unlikely that even the Corps of Engineers can stop time
forever. The Mississippi is going to flow into the Atchafalaya sooner or later.
It can either do it amid death and destruction in the so-called hundred-year
flood . . . or we could let it happen at a time of our own choosing—a time of
drought, say, when the water level is low, and when the inhabitants of the region
have prepared themselves for it.” This suggestion to take change or becoming
seriously as a reality and a possibility certainly stresses that entities become
open-endedly and unpredictably into the future. However, its conclusion
seems predicated on what we referred to above as “too much rebalancing.”3°
Thus, the Mississippi should be allowed to follow its natural inclinations, while
the population of New Orleans should cease to resist. Transferring this point
to Marup, the argument would be in support of free coastal transformation,
and the church ought therefore to fall. This kind of moral depends on a dual-
istic framework according to which the normative baseline is located in “first
nature,” and related to which cultural “second nature” is merely derivative.
Natural capacities (ought to) prevail, and culture and human representation
(ought to) fail. Far from posthumanist, this idea seems rather classical and,
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indeed, romantic.3* The lesson we take from posthumanism is quite different.
It is rather that no abstract resource will allow us to determine which course
of action is beneficial in any particular case, because what is beneficial can
only be considered with specific reference to the agents and configurations
thatare being explored. What follows is that while there may be good reasons
for supporting or opposing the movement of the Danish coastline, these have
nothing special to do with a theory of becoming, for such a theory merely says
that all activities can be helpfully seen as part of ontological constellations
that are under continual transformation. In this understanding of posthu-
manism, therefore, there can be no general reason for supporting the emergent
capacities of the coastline to the detriment of the church-dependent cultural
milieu in Marup. Neither position, that is to say, is more becoming.

Using Heideggerian language (via Carol Steiner) it is easy to imagine a
grand struggle against technological dehumanization and natural degrada-
tion, but, as Pickering argues, strategies of domination have rarely worked
well in practice, and the world has continued to confound rational, techno-
cratic expectations. This important reminder compels us to formulate new
questions, and perhaps answer them in a rather different way from those
made available when one quickly buys into a discourse of being for or against
Marup Church, as one seems required to do within the normative horizon of
choice. Posthumanist, mangle-ish analyses, as we see it, are interesting pre-
cisely because they do not articulate intellectual engagement and participa-
tion on the classically moralistic level of obligations (should) but rather on the
open-ended level of virtual futures (could).?*

However, in “New Ontologies” and in other contributions to this book a
single “should” remains: namely, the “should” of becoming. For example,
Pickering suggests that we should “draw back the veil and live in the pres-
ence of decentered becoming,” and that “we should aim to bolster de Kooning
to the extent that the world becomes sufficiently full of explicitly and self-
consciously decentered practices.” Likewise, Lisa Asplen, in “Going with the
Flow,” argues that the use of new initiatives in environmental management “is
most definitely the mangle of practice, but it is a self-conscious mangling” and
proposes that “adaptive management, then, can be, and among practitioners
is, seen as a self-conscious negotiation of human and nonhuman agency in re-
sponse to open-ended emergence in both the social and the material realms.”
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To us, the obligation to self-consciously locate oneself within the flow of
becoming is paradoxical, as if one could choose to “enter becoming” through
a process of deliberation. Going back to the examples, we would want to
stress that whether or not Marup Church and New Orleans stand or fall, they
do so as part of the flow of becoming. Since there is no duality (becoming ver-
sus stasis) the idea that one outcome is naturally better than another is prob-
lematic. In fact, it seems to us that these outcomes, rather than being simply
better or worse, are just different in their various ways of enabling and disa-
bling new paths for ontological transformation (and politics).

It is therefore not at all obvious that one “mangles” better because one
intends to do so. It is notable that Asplen’s “mangle-ish” approach to envi-
ronmental management emerged from the (unpromising, nonmangle-ish)
legacy of older control and domination theories. On the other hand, while
Heideggerian thought may have affinities with the mangle of practice, at least
Steiner argues as much, we know that this (promising, mangle-ish) starting
point did not in fact lead to benign results in terms of Heidegger’s own po-
litical practice. There is a shared insight in these examples: in the flow of be-
coming initial conditions and good intentions do not effectively determine
outcomes—political, practical, or otherwise.

To give a constructive meaning to the “embrace of becoming,” it therefore
seems to us important to stay away from any “should” discourse, with its im-
plied normative high ground and also its (implicit or explicit) argument that
one can choose to become (indeed, one shudders at the prospect of “best prac-
tices” or “guidelines for becoming”). Intellectual responsibility in a world
of becoming may instead be formulated in the mode of “could.” “Could,” as
we have learned also from The Mangle of Practice, does not imply an unwilling-
ness to make any commitment but rather a willingness to stay attuned to the
many-sided requirements of practices, as they learn to live with and in trans-
formation. “Could” might therefore be seen as a productive stance, precisely
if one wants to treat “policies and projects as experiments.” For example, As-
plen’s wonderful chapter shows how one might engage questions of environ-
mental management if human and natural capacities are carefully articulated
with each other rather than seen as in contradistinction.

Similarly, such an experimental attitude has allowed us to find many unex-
pected connections in the Marup case. It has allowed us to discern surprising
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relationships that would have remained hidden to the extent that we ap-
proached the case as a human-centered matter of choice between unequiv-
ocal normative options. Rather than taking on the burden of making such
choices, or attempting to evaluate proper becoming, science and technology
studies of empirical ontology and politics might enable us to become more
sensitive and responsive to the possibilities and difficulties of socio-material
processes of change, and thereby to “make the most of the situation as it un-
folds” (Jullien 2004, 39). In this process such studies might also facilitate the
development of more refined conceptualizations of the increasingly hybrid-
ized relationships between “nature” and “culture” or “the environmental” and
“the political.”
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2. Here the notion of the Janus-face is taken from Latour’s Science in Action where
it functioned as a major trope for his investigation on “how to follow scientists
and engineers through society” (1987, 4).

3. Werestrict our analysis to the written material on the case. The main sources are
newspaper articles; the Web site of the Danish Energy and Environmental Agency;
the Web site of the Danish Forest and Nature Agency (which includes parlia-
mentary debates, laws, etc.); and the Web site of the Friends of Marup Church
(Marups Venner). All materials are available as printed-out Web pages on file
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For scholarly responses to these developments see, for instance, Strathern 1992;
Braun and Castree 1998; Macnaghten and Urry 1998; and Hajer 1995.

Unless indicated otherwise, all quotes by the Friends of Marup Church are from
our visits to their Web site in 2001. All materials are available as printed-out Web
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. Marquardsen is quoted in J. Steens, “Dramaet ved afgrundens rand” (Drama at
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. Web site of the Danish Forest and Nature Agency (site visited in 1998; material is

available as printed-out Web pages on file with the authors).
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Jyllands Posten, October 4, 1997.

“The Crescent’s glorvaerdige sejr gemt af vejen i Museumskeelder” (“The Glo-
rious Victory of ‘The Crescent’ Stored in a Museum Basement”), Dansk Fiskeri
Tidende, December 19, 1985.

Web site of Halvorsminde Ungdomsskole (site visited in 2001; material is avail-
able as printed-out Web pages on file with the authors).

J. Steens, “Dramaet ved afgrundens rand” (Drama at the edge of the abyss ), Kris-
teligt Dagblad, September 25, 1998.

This point is made in Giedion 1969. It may be argued that the relationship be-
tween culture and nature implied by the discourse of choice adds to this “con-
cealment effect” by considering nature as a set of manageable parameters.

G. Korsgaard, “Kirke pa afgrundens rand” (Church at the edge of the abyss),
Kristeligt Dagblad, August 4, 1994.

R. Geckler, “Grillbyerne” (“The Grill-Towns”), Det Fri Aktuelt, June 16, 19g0.
Web site of the Danish Forest and Nature Agency (site visited in 2001; material is
available as printed-out Web pages on file with the authors).

See, for instance, the headline “Marup Kirkes historie” (The history of Marup
church) on the Web site of Marup Kirkes Venner (The Friends of Marup Church),
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http://www.maarupkirke.dk (site visited in 2001; material is available as printed-
out Web pages on file with the authors).
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Web site of the Skagen Innovation Center (site visited in 2001; material is avail-
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Although this is conjectural, it is worth noting that northwestern Jutland has tra-
ditionally been strong a supporter of the political party of this new minister. At
the same time, the current right-wing government has been involved in contro-
versies with Danish environmental groups, notably after appointing the notori-
ous political scientist Bjprn Lomborg as head of its Environmental Assessment
Institute.

P. Nielsen, “Trouble with Magical Pipes,” Web site of the Coastal Engineering
Research Group at the University of Queensland, Australia (site visited in 2002;
material is available as printed-out Web pages on file with the authors).

Web site of the Danish Ministry of the Environment (site visited in 2001; material
is available as printed-out Web pages on file with the authors).
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See also Velody and Williams 1998; as well as, in particular, Hacking 1998; Turner
1998; and Lynch 1998.

This position seems to be close to what is espoused in Latour 1999.

This conclusion is in a number of respects similar to Latour’s argument in The
Politics of Nature (2004).

As Carol Steiner has Heidegger remark: “I think you are onto Callon’s and
Latour’s (1992) trickery of pleading semiotic equivalence between [material and
human realms], but I think you are too much a creature of your time to really
maintain the difference between people and things.” We think, perhaps as crea-
tures of our time, that Pickering’s demarcation between human agency and ma-
terial agency is too clear cut and fails to take “semiotic equivalence” (and the
principle of generalized symmetry) quite seriously enough.

As John Dewey said with reference to Henri Bergson and an earlier generation of
process thinkers: “We are here in the presence of prescription, not description.
Romanticism is an evangel in the garb of metaphysics. It sidesteps the painful,

toilsome labor of understanding and of control which change sets us, by glorify-
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ing it for its own sake. Flux is made something to revere, something profoundly
akin to what is best within ourselves, will and creative energy. It is not, as it is in
experience, a call to effort, a challenge to investigation, a potential doom of di-
saster and death” (1959, 51).

The normative entailments of discourses relying on could and should are discussed

in Singleton (1996) and in her response (1998) to Radder (1998).
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Going with the Flow
Living the Mangle through

Environmental Management Practice

LISA ASPLEN

In recent years, scholars of the environment have become increasingly aware
of the limitations imposed by the preservation of a fundamental ontological
distinction between what is human or social (culture) and physical or envi-
ronmental (nature) for both understanding and responding to the variety of
complex phenomena brought together under the label of “environmental prob-
lems.”* Drawing heavily from posthumanist movements in the area of science
and technology studies (sTs), efforts are being made, as Noel Castree notes, “to
see that ‘environmental’ and ‘non-environmental’ entities are so thoroughly
co-implicated that it is simply misconceived to study them in isolation” (2002,
357). These approaches espouse a shift to a decentered framework emphasiz-
ing the relations and interactions between elements on both sides of the tradi-
tional divide in order to develop a more complete picture of what is happening
within the time and space of particular environmental problems.

In this chapter I extend this largely theoretical discussion through an exam-
ination of environmental management policies and practices as conceptual
and material sites of the production of hybrid “naturecultures” (Haraway
20033, 255). Following the sTs contributions of the actor-network theory
(ANT) and Pickering’s The Mangle of Practice (1995), I argue that analyzing the
work of environmental managers “in the thick of things” (Pickering 2002b,
7) provides a potent space for mapping the interrelationships and mutually
constitutive interplay between “agents” on both sides of the traditional divide
between nature and culture.
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Further, I draw upon several recent movements in U.S. environmental
management to argue that a decentered ontology has itself emerged as a self-
conscious directive informing how managers approach their engagements
with the material world. In the past, environmental management policies
were dominated by a fundamentally dualist “command and control” impetus
that attempted to impose static, socially defined outcomes on the natural en-
vironment (Ludwig 2001; LaChapelle et al. 2003). However, as I will demon-
strate below, these efforts rarely achieved such aims in practice and thereby
motivated a reconceptualization among environmental managers of the re-
lationship between human and nonhuman agencies. Through the examina-
tion of two important movements in environmental management—adaptive
management and ecological restoration—I demonstrate how these practi-
tioners provide, at least in part, a model for purposive and reflective action
within a posthuman ontological framework.3

From Modern to Posthumanist Theories
of Environment and Management

Much of mainstream social science research addressing environmental issues
has progressed within the tradition of a modernist divide between nature and
culture that posits alternative realist explanations for environmental prob-
lems grounded in either ecocentric discussions of the natural environment
or in strict constructionist analyses of “ideologies” or “discourses” of nature
(Castree 2001, 12).4 Within the former mode, environmental problems are
seen as resulting from an incompatibility between social actions and the in-
herent properties and processes of the natural environment, with “surprises”
occuring as humans fail to fully appreciate or understand the complex nature
of the environment they are foolishly attempting to manipulate (Ehrlich and
Ehrlich 1998; Dunlap and Catton 1994). Alternatively, socially centered con-
structivist approaches cast environmental problems not as crises of disrup-
tion to the intrinsic properties of the physical world, but rather as crises of
meaning within socially determined or negotiated representations of a cul-
turally defined “nature” (Hannigan 1995; Bell 1998).

Although these two approaches (along with iterative variations between the
two extremes) remain the most common in environmental analysis, a grow-
ing number of scholars have attempted to problematize the nature/culture
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distinction and develop an alternative conceptual framework. Bruno Latour in
his book The Politics of Nature (2004) challenges the ontological commitments
espoused by environmental movements as fundamentally handicapped by a
rhetorical and philosophical conception of an essentialized nature.5 Rather
than attempting to reify a naturalized version of the physical environment,
he insists that these movements could, and, importantly, in practice already
do, achieve greater success by “speak[ing] of countless imbroglios that al-
ways presuppose human participation” (20). That is, instead of drawing at-
tention to “real” ecological crises, these movements are actually politicizing
fundamentally hybrid objects, processes, and practices, “shift[ing] from cer-
tainty about the production of risk-free objects (with their clear separation
between things and people) to uncertainty about the relations whose unin-
tended consequences threaten to disrupt all orderings, all plans, all impacts”
(25).

This explicit extension of the relational perspective developed within the
ANT tradition to environmental issues provides an important framework for
moving beyond the problematic nature/culture dualism in discussions of the
environment, highlighting both the hybrid nature of environmental assem-
blages and foregrounding the processes through which different elements
or “actants” (Latour 1987) are brought into relation with one another.® How-
ever, ANT does not point toward an operative vision of how specific “socio-
environmental” networks emerge and evolve in a particular time and space—a
key analytical dimension for my interest in environmental management prac-
tices. In addition, the strict symmetrical treatment of human and nonhuman
agency adopted by the ANT framework proves problematic in the analysis of
management practice, in which the intentions and goals that motivate par-
ticular environmental interventions (and how these shift, adapt, or naively
persist over time) are particularly important in following environmental man-
agers in practice.

To expand the ontological displacement provided by ANT, I draw upon
another important contribution from sts through a consideration of two
frameworks presented within the work of Andrew Pickering: the “mangle
of practice” (1995) and the “ontology of becoming” (see Pickering, this vol-
ume; see also Jensen and Markussen, this volume).” The performative ori-
entation of the mangle is particularly useful in an attempt to understand
the dynamic interplay between environmental systems and human or social
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interventions, both intentional and unintentional, through the projects of
environmental management. First, it directs us to situate the analysis within
the time and space of particular material environmental transformations,
rather than assessing management, as is commonly done, in terms of “suc-
cess” or “failure” in achieving socially defined goals such as environmen-
tal “health” or “sustainability” (see Macnaghten and Urry 1998, chapter 7).
In addition, the dialectic engagement between human and material agency
through “tuning” is also important for thinking about how environmental
managers act upon and respond or adapt to the physical objects of their tech-
noscientific practices.

Pickering’s “ontology of becoming” also offers a provocative alternative for
recasting our conceptions of “the environment” and “society” in a mutually
constitutive, coevolutionary framework. Through the real-time dynamic cou-
pling of intentional human management actions and unforeseeable ecologi-
cal responses, it is possible to conceive of “the environment” as a conjointly
physical and conceptual terrain of decentered becoming, with no single force,
social or natural, directing the changes and no means of predetermining spe-
cific future states. This has important implications for the traditional logic of
management that I will outline below, as well as offering a new way of under-
standing the radically different environmental management approaches that
are beginning to take shape.

Following these important theoretical (and, by extension, methodological)
shifts, I am ready to consider the environment not as physical nature and not
as a social construction but rather as an emergent phenomenon produced,
reproduced, and evolving in time through human experiences within hybrid
spaces. In the following sections, I turn to environmental management prac-
tices as a key process through which such hybrid assemblages are produced.
I begin with a discussion of traditional “command and control” manage-
ment practices that are rooted intellectually in the modern dualist ontology
but are decidedly nonmodern in their practical outcomes. I then push this
analysis a step further with a consideration of two less-traditional approaches
to environmental management currently gaining support from academics
and practitioners. These approaches, I argue, are self-consciously “mangle-ish”;
thatis, they reflect an explicit recognition and sensitivity to the posthumanist
perspectives outlined above through a fundamentally decentered and open-
ended approach to environmental management practice.
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Traditional Environmental Management

Although significant variations in policies and practices can be found within
the history of U.S. environmental management, most have fallen within the
category that C. S. Holling and Gary K. Meffe call “command and control.”
Such strategies seek to “move human or ecosystem behavior to a predeter-
mined, predictable state” (1996, 329) through regulatory and technological
interventions. Rooted in modernist ideologies of economism, scientism, and
technocracy (Ludwig 2001), or more specifically the “technocentric utilitari-
anism” that characterized Progressive Era politics in the United States (LaCha-
pelle et al. 2003, 474), managers have approached environmental problems
as if they were “well-bounded, clearly defined, relatively simple, and generally
linear with respect to cause and effect” (Holling and Mefte 1996, 329). The
result has been primarily top-down, rigidly prescriptive practices that seek to
“impose. . .adetached and timeless human conception” (Pickering 2002b, 5)
of how the environment should look and behave.

Predictably, at least from a posthumanist perspective, the practice of com-
mand and control management has faced (and created) a variety of problems
and challenges.® Environmental managers, in their orientation toward the
environment with an expectation of certainty and predictability, inevitably
have faced surprises and, from their perspective, crises as the material world
resisted their control in unanticipated ways.® Rather than developing sensi-
tivity to this unpredictability, command and control managers have gener-
ally attempted to impose even more control in attempting to “reduce natural
bounds of variation” (Holling and Meffe 1996) by escalating the scale, scope,
and intensity of managerial practices. The result, documented through
countless examples in myriad scientific and policy journals,™ has been a vir-
tual arms race between managers and the environment, with environmental
problems proliferating rather than diminishing and control efforts expand-
ing in proportion.

Two brief examples of common command and control techniques will il-
lustrate these ideas further, as well as set up the alternative management case
studies discussed in the following sections. One common environmental
management practice, particularly throughout the western and southwest-
ern regions of the United States, has been the “stabilization of flows by dams
in previously wildly flooding or ‘flashy’ . . . rivers” (Holling and Mefte 1996,
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330). The management logic behind a dam is the complete control of river-
ine dynamics through purposeful regulation of the movement of water, sedi-
ment, and even migratory aquatic species. Rivers have responded to dams in a
variety of ways, from the slow and steady degradation of physical and ecologi-
cal characteristics to active resistances in the form of flash floods and sedi-
ment buildup that have challenged (and in some instances, destroyed) the
structural integrity of dams (Holling and Meffe 1996). In the section below
on adaptive management, [ present a discussion of how traditional command
and control approaches to dam operations are being modified to be more
flexible and responsive to the liveliness and dynamism of riverine systems.

A second command and control strategy commonly employed in parks,
forests, and other publicly managed lands has been the suppression of wild-
fires. In order to preserve a specific image of “wilderness” or “nature,” gen-
erally for aesthetic more than ecological reasons, environmental managers
have attempted to take control of naturally occurring fires. However, fire-
adapted communities have changed dramatically in the absence of periodic
“cleansing” blazes, resulting in changes in habitat and species composition
and the buildup of brush that often increases the size and severity of fires be-
yond managerial control (Holling and Meffe 1996). The case study in eco-
logical restoration described below begins with fire-suppressed ecosystems
that have been dramatically altered in ways not planned for or anticipated by
environmental managers, and then continues by documenting efforts to de-
velop a new managerial impetus that is responsive to the open-ended becom-
ing of environmental assemblages. With this understanding of traditional
management in mind, it is now possible to turn to the alternative strategies
that are bringing posthumanist theories to bear on environmental policies
and practices.

Alternative Management Approaches:
Toward a Posthumanist Environmentalism?

In this section, I examine two important trends that have emerged in the
management of environmental systems: adaptive management and ecologi-
cal restoration. Both approaches have come about in response to persistent
and often catastrophic failures of “traditional” management strategies in ad-
dressing the complex, dynamic, and, I would add, hybrid systems that com-

168



Going with the Flow

prise the conceptual and material spaces we call “the environment.” Through
an analysis of the theories and practices embodied within each strategy, as
well as brief case study examples of these management styles in action, I hope
to highlight how both of these perspectives have embraced, at least in part,
an explicitly decentered and open-ended perspective toward the environment
and, more important, how they have developed models for purposive action
from within this framework.

Adaptive Management

In emerging from academic circles primarily based in scientific and policy
studies, adaptive management was first proposed within the context of fish-
eries and forest management with the primary objective of bringing scientific
knowledge and practices into managerial decisionmaking (Holling 1978).”
At its most basic level, adaptive management can be understood as “treating
management strategies and policies as experiments that are conducted to learn
more about the ecosystem’s processes and structures” (Bosch et al. 2003,
110). Rather than designing policies for the production of a particular static
outcome, adaptive management strategies are imagined and intentionally de-
signed as reflective tools for learning about the dynamics of complex systems
and how they respond to human interventions. Ideally, an improved under-
standing of how systems “resist” or “accommodate” a specific policy action
would then be fed back into social decisionmaking through the reevaluation
of goals and practices (Lee 1993).

Katherine N. Irvine and Stephen Kaplan present adaptive management pri-
marily as a self-conscious strategy for addressing uncertainty. The manager
within this framework “accepts as given the reality of incomplete knowledge”
and “focuses on building opportunities to learn into the design and imple-
mentation of policies” (2001, 720). Instead of treating management policies
as mechanisms for control and viewing environmental outcomes as static and
predictable, adaptive management embraces both the hybrid co-constitution
of the social and the material and the open-endedness of such assemblages.
Managers know that their interventions will have an effect on the system with
which they are engaged, but they accept that this effect could be very different
from their initial intentions and expectations. It is therefore necessary to de-
velop a way to engage with these ever-changing systems that appreciates both
the capacity of the social to influence and of the material to surprise.
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The key step toward such a decentered, open-ended environmental man-
agement proposed by adaptive management is the treatment of policies and

“e

projects as experiments. Latour describes an experiment as “ ‘passing through’
a trial and ‘coming out of it’ in order to draw its lessons,” thus offering an
“intermediary between knowledge and ignorance” (2004, 195). Further, a
“good experiment” is “not one that offers some definitive knowledge, but
one that has allowed the researcher to trace the critical path along which it
will be necessary to pass so that the following iteration will not be carried out
in vain” (196). This conceptualization of experimentation resonates strongly
with the vision presented within the discourse of adaptive management. In
order to move forward productively in the management of complex environ-
mental systems, it is necessary to test the tools and find out what resistances
and what accommodations emerge along the way. This is most definitely the
mangle of practice, but it is a self-conscious mangling.

This reflexivity is made explicit in adaptive management through the cou-
pling of policy experimentation with the notion of social learning. Amanda
C. Graham and Linda E. Kruger characterize the “mantra” or “guiding princi-
ple” of adaptive management with the phrase “learn to manage and manage
to learn” (2002, 3). The type of learning envisioned within adaptive manage-
ment is referred to as “emergent social learning” and conceived as “not a pas-
sive, exclusively psychological or cognitive process in this perspective; rather,
it develops as people are engaged in some practical activity” (7). Rather than
the “spermatic mind” criticized by Donna Haraway (1991) that projects its
own images on its physical surroundings, learning in this conception takes
on a situated, experiential character that is generated through practical en-
gagements and openness to unexpected outcomes.

Although conceptually influenced by Western experimental scientific cul-
ture, advocates of adaptive management have actively framed the approach as
representing a fundamentally different kind of science (Graham and Kruger
2002). Science and scientific practices are not brought into management to
provide a neutral voice speaking for the material world or definitive knowl-
edge about how the environment works and, by extension, how it can be
managed (or controlled). Rather, the design and execution of adaptive man-
agement experiments are intended to be responsive to both the material en-
vironment and social goals, thus “coupling science and management so that
each responds to the needs and information of the other” (Meretsky, Wegner,
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and Stevens 2000, 580). As experiments are carried out, the material environ-
ment changes in anticipated and unanticipated ways, observations of which
are fed back into the design of management strategies to shape the direc-
tion of further material engagements as well as social goals and objectives.
Adaptive management, then, can be, and among practitioners is, seen as a
self-conscious negotiation of human and nonhuman agency in response to
open-ended emergence in both the social and the material realms.

In order to appreciate the promise of adaptive management as a self-
consciously posthumanist strategy, I present in the next section an example
of its use in the experimental operation of a dam. One of the most prominent
adaptive management experiments in the United States was carried out, ap-
propriately enough, at one of the nation’s most famous “national treasures”:
Grand Canyon National Park. Drawing on a narrative history written for Sci-
entific American by three participating scientists (Collier, Webb, and Andrews
1997), as well as subsequent articles detailing the project,” in the following
section I examine adaptive management in practice to highlight the recog-
nizably and self-consciously posthumanist perspective that accompanies this
conceptual framework in action.

Experimentation in Adaptive Management:

The Intentional Flooding of Glen Canyon

Glen Canyon Dam was constructed in 1963 under the direction of the U.S. Bu-
reau of Reclamation. In the process the “environment” known as Lake Powell
was created behind the structure and the flow of the Colorado River was held
above the Grand Canyon (National Research Council 1996). The downstream
impacts of “replac[ing] the Colorado’s natural pattern of forceful summer
flooding with a gentle daily ebb dictated entirely by the electrical power de-
mands of distant cities” (Collier, Webb, and Andrews 1997, 82) were for the
most part unanticipated at the time of construction but have since become a
popular topic of scientific investigation (and speculation).

Within the first few years of the operation of the dam, scientists and recre-
ationists began to notice physical and ecological changes to the Colorado as
it passed through the Grand Canyon area. In addition to blocking and regu-
lating the flow of water, it turned out that the dam traps the upstream supply
of sediment to the lower reaches of the river (Rubin, Nelson, and Topping
1998). Also, with the elimination of episodic flooding, the river channel lost
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much ofits hydrologic power to migrate into the immediate floodplain. This
allowed for the encroachment of “exotic flora” populations along the Colo-
rado’s banks, which had previously been kept in check by the periodic floods.
Further, the detainment of upstream sediments and elimination of scouring
floods eventually led to the disappearance of sandbars and beaches within
and along the river’s course. At the same time, “coarse debris” from the sur-
rounding canyons created obstructions to navigation because the “bridled
river did not have sufficient power to clear away the boulder filled deposits”
(Collier, Webb, and Andrews 1997, 83).

In 1982, the U.S. Bureau of Reclamation, as part of its regular evaluation
and maintenance program at Glen Canyon, announced plans to increase the
efficiency of its hydroelectric generation operations through technological
upgrades, which were projected to alter the daily and maximum water flows
through the dam. This proposal generated active opposition from environ-
mental and recreational groups concerned about the potential downstream
effects from these changes in water flows. In response to these concerns,
the Bureau of Reclamation established an ongoing scientific project called
the Glen Canyon Environmental Studies (GCES) to monitor and assess the
downstream ecosystem effects of dam operations (Patten et al. 2001). It is
this project that I want to focus on here.

The timing of this scientific monitoring program proved favorable in high-
lighting the downstream impacts of the dam. In June 1983, temperatures
spiked and triggered an early and rapid snowmelt that led to a flood surge in
the Colorado upstream of the dam. The buildup of water behind Glen Can-
yon Dam led the Bureau of Reclamation to increase the discharge of water to
more than five times its normal range (from 300-500 cubic meters per sec-
ond to 2,750 cubic meters per second). In addition to structural damages to
the dam, the 1983 flood generated significant physical and ecological trans-
formations downstream. Depleted beaches were replenished, exotic vegeta-
tion was killed along the riverbanks, and previously degraded animal habitats
were re-created (Collier, Webb, and Andrews 1997).

The 1983 flood, and the subsequent GCES observations of the erosion of
the flood-created beaches and habitats in the years that followed, set in mo-
tion discussions among scientists and managers about the potential benefits
of “intentional flooding” below the Glen Canyon Dam (Andrews and Pizzi
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2000). Inspired by the baseline observations of flood response and a growing
push toward adaptive management in environmental policy circles, the sec-
ond phase of the GCEs, initiated in 1989, included what were referred to as
“research flows,” whereby dam operations were experimentally varied over
a two-week period along the following dimensions: the magnitude of high
and low discharge rates; the size of daily fluctuations; and the rate at which
releases were varied to meet peak electrical demands (the ramping rate) (Pat-
ten et al. 2001; Meretsky, Wegner, and Stevens 2000). The results of these
research flows, detailed in the 1994 Draft Environmental Impact Statement
(E18) for Glen Canyon operations, provided baseline observations of the sig-
nificant downstream impacts of regulated flows and, more significantly, lent
credibility to the idea that dam operations could be manipulated as a tool for
environmental management (Patten et al. 2001).

Learning from these small-scale manipulations of dam operations, sci-
entists within and outside of the GCEs began advocating an “experimental
flood” that would mimic the summer scouring floods that had been elimi-
nated by the dam. The fundamental hypothesis, according to Duncan T. Pat-
ten and his colleagues, was that “the dynamic nature of fluvial landforms and
aquatic and terrestrial habitats can be wholly or partially restored by short-
duration dam releases substantially greater than power-plant capacity” (2001,
639). In addition to basic observations about the “essential geomorphic and
ecological processes during flood passage and recession” (639), this experi-
mental flood would allow dam managers the chance to evaluate the technical
capacity, economic cost, and social desirability of this type of management
practice.

Despite a growing consensus among scientists that an intentional flood
would be “more beneficial than harmful” (Collier, Webb, and Andrews 1997,
84), there remained vocal opposition to the project because of the uncertainty
of its outcomes, including the impacts on several endangered species within
the ecosystem, popular recreation sites, and hydroelectric operations. Even
among those who favored the flooding, disagreements arose about the ap-
propriate timing, duration, and magnitude of the flood. Eventually, a com-
promise design was reached. The timing the flood was set not during the
summer (When such events historically occurred) butin the early spring in or-
der to minimize the threat to an endangered snail (the Kanab ambersnail) and
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to coincide with a period of relatively low energy demand (Patten et al. 2001).
In addition, the maximum size of discharge through the dam was capped at
less than half of historic peak flows in order to prevent damages to the struc-
ture and as a precaution against potential negative downstream impacts of
the flood (Collier, Webb, and Andrews 1997).

At 6:20 AM on March 26, 1996, the Bureau of Reclamation launched this
“bold experiment” (Collier, Webb, and Andrews 1997, 83) in environmental
management by increasing the water passage through the Glen Canyon Dam
to a peak rate of 1,270 cubic meters per second, thereby releasing over goo
million cubic meters to the downstream reaches of the Colorado in a flood
that lasted one week. A near army of government and university scientists
descended upon the area to assist the bureau in testing myriad hypotheses
about the geophysical and ecological behavior of the downstream system un-
der flooding conditions.

The results turned out to be a mixed bag of expected and unexpected out-
comes based on the scientific models that informed the design of the flood.™
The hydrological models developed to simulate the event “accurately pre-
dicted the progress of the flood,” and they accounted for the acceleration of
water velocity through the Grand Canyon that created such a force that “the
first crest reached Lake Mead at the downstream end of the canyon almost
a day before the actual waters of the flood arrived” (Collier, Webb, and An-
drews 1997, 85). Similarly, as expected by at least some of the scientists, a
“fan-shaped” bank created by debris flows from the surrounding canyon was
flushed, thereby clearing out nearly one-third of a constriction that had nar-
rowed the river from its “normal” width of about fifty meters to a width of
around twenty meters at a site three hundred kilometers south of the dam
(Collier, Webb, and Andrews 1997).

In addition to these expected outcomes, scientists and managers were faced
with several surprising findings. In tracing sand deposition at over thirty
sites along the river, several scientific groups found that, despite the initial
expected depositions within the first two days of the flood, most of the sites
began to slowly lose sand as the floodwaters continued through the week-
long test period.* The floodwaters, it was eventually concluded, were acting
both as an accreting force and an erosive one, producing sandbars that were
“higher, notwider” (Patten etal. 2001, 641), thus allowing sand along the bar
edges to be brought back into the main channel as the waters subsided. One
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group was so surprised by this behavior that they ended up “watch[ing] as
$70,000 worth of borrowed equipment was first buried, then excavated and
finally carried away” (Collier, Webb, and Andrews 1997, 87).

In addition to providing scientists with data to support and improve their
understandings of the downstream system, the experimental flood provided
managers with important information to guide the design of future dam op-
erations. Although at the time of this writing no further intentional floods
have been carried out through Glen Canyon, efforts continue to attempt
to incorporate a wide variety of hydrological, geological, and biological-
ecological information generated by the experimental flood in the opera-
tional parameters of the dam and the design specifications for future
intentional floods. From this experiment, managers learned that the flood
duration can be shortened without losing downstream benefits and that even
a moderately sized event can yield significant positive results downstream
(Collier, Webb, and Andrews 1997).

What can we take away from this example beyond the specific lessons
learned about the hydrology and geology of the Colorado under particular
flooding conditions? First, the project itself represents a dramatic shift in the
nature of environmental management strategies in the United States. In this
case a dam, long a signal of command and control managerialism at its most
obtrusive, has become the site for intentional environmental interventions
aimed at both mitigating the effects of the dam’s operations and positively
constructing new knowledge and procedures for operating the dam respon-
sively in the future. Through the practical experience of this flood, we can ob-
serve a truly open-ended becoming, not only within the river itself or through
the understandings and beliefs of scientists, but also in conceptual and ma-
terial practices of the dam, and by extension the social institutions through
which it is operated.

Second, the process through which the experimental flood was conceived,
designed, and executed was not open-ended simply in its outcomes. It also
exemplifies a self-conscious, intentional engagement in an open-ended man-
agerial process. The 1983 flood illustrates the unpredictability of material
agency as the river “fought back” against the dam, posing both challenges
and opportunities to the managers who were paying close attention to the
environmental space (through the GCEs). If it had not been for this “natural”
flood, then scientists and managers may not have recognized and pursued
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intentional, experimental flooding as a viable managerial strategy. Together,
the river and the dam, with input from managers, scientists, and other ac-
tive social interests, engaged in a negotiated becoming for the Colorado, one
that was necessarily open-ended. Through thoughtful and reflective adapta-
tion, however, management at Glen Canyon is being continually readjusted
to actively avoid, or at least minimize, negative social and environmental out-
comes. Environmental managers may not know exactly where their actions
are headed, but they are actively engaged in charting a reflexive and respon-
sive course.

Ecological Restoration
While adaptive management represents a specific strategy for approaching
the process and outcomes of environmental management, a second emerg-
ing movement, ecological restoration, encompasses a more specific set of
practical engagements with the physical environment. The Society for Eco-
logical Restoration (SER) defines ecological restoration as “the process of
assisting the recovery and management of ecological integrity” (Swart, van
der Windt, and Keulartz. 2001, 230). This baseline definition is subject to sig-
nificant variation in the literature, but nonetheless it offers three important
insights into the conceptual and practical foundations of ecological restora-
tion.™s First, the notion of ecological integrity represents the concern of taking
a natural environment that has been recognized as “degraded” and return-
ing it to some prior, healthier state, characterized not by a few instrumental
goals or objectives but by some measure of the overall health of the system.
Second, there is an explicit recognition of and responsiveness to material
agency in the casting of the human managerial role as that of “assisting” the
recovery processes that occur through the dynamics of “undisturbed” or “un-
managed” ecosystems. Finally, the management of ecological systems is fun-
damentally linked to the proactive interventions of human agency.
Ecological restoration distinguishes itself from traditional command and
control management approaches through its focus on “ecological integrity.”
Rather than attempting to manage a system for a particular static objective,
ecological integrity focuses attention on the production (or reproduction) of
“whole, intact systems” and “integrates . . . many different characteristics
of an ecosystem, which, taken together, describe an ecosystem’s ability to
maintain its organization” (Higgs 2003, 122). In turn, conditions of ecologi-
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cal integrity are to be discovered through “historical reconstructions” of how
a particular system looked and behaved prior to “human disturbance” (Dop-
peltetal. 1993). The most common “reference conditions” used in the design
of ecological restoration projects in the United States look back to the period
before European settlement. Ignoring the centuries of reciprocal interactions
between indigenous communities and their natural environments, ecologi-
cal restorationists believe that the intensive declines in species diversity, eco-
system dynamics, and other indicators of “environmental health” make this
precolonial reference point an ethically appropriate target for restoration ef-
forts (Helford 1999; Doppelt et al. 1993).

At face value, this discourse of restoring ecosystems to “natural” or “pre-
disturbance” states appears antithetical to the decentering advocated within
the posthumanist frameworks outlined above. Recognizing that environ-
mental systems coevolve in a dynamic and open-ended interaction with
social activities and interventions, how can we even think about trying to
“restore” them to a preconceived “pristine” state? It is at this point that I in-
voke the directives of Pickering (1995) and Latour (2004) by looking past the
“ideal image” toward which ecological restorationists strive and instead fo-
cusing on what it is that they actually do in practice. By understanding that
the view of restoring ecosystems to an imagined past of pristine nature is an
idealized fantasy, it is necessary to understand the real ontological orienta-
tion embodied within restoration practice.

In addition to the standard qualitative assessments used within discourses
of environmental health (“degraded,” “polluted,” “healthy”), there are a va-
riety of terms employed by ecological restorationists focused on the nature
of ecosystem processes that gesture toward a more “lively” image of material
agency and its role in shaping environmental and managerial outcomes.
Within the discourse of “ecological integrity,” the term “resilience” is used to
describe the power of ecological systems to withstand or adjust to “external”
(both social and environmental) shocks by its own agency (Higgs 2003;
Holling and Meffe 1996). In addition, terms like “dynamic” and “recovering”
point to a conceptual orientation within restoration practice that takes seri-
ously the fact that environmental systems are not just passive receptors of so-
cial regulation but in fact “do things” that are critically important.

Although much of the debate surrounding ecological restoration still
hinges on the selection of appropriate “natural” conditions on which to
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focus, some restorationists have consciously attempted to transcend this
concern in favor of a more open-ended approach to restoration practice. In
the book Nature by Design Eric Higgs, a founding member of the SER, admits
that “restoration is an awkward term for what we do under the banner of eco-
logical restoration” (2003, 118; emphasis original). Given that the intended
“objects” of restoration, ecosystems, are “in constant motion” and subject to
“stochastic processes [that] make the precise trajectory . . . unpredictable,”
restoration projects are left with no guarantees as to how their efforts will
“play out over time” (119). Rather than attempting to characterize the goals of
ecological restoration as the reproduction of previously identified “natural”
properties of the ecosystem, appropriate restoration goals are envisioned
through careful reference to historical ranges of variability in physical pro-
cesses and biological composition (i.e., diversity) (119). Understanding, to
the extent possible, the historical range of variability demonstrated by a sys-
tem allows restorationists to work with a “moving target” and avoid the mo-
tivation to automatically “correct” or reengineer systems that do not exactly
adhere to a specific vision of the “pristine” past.

Higgs further suggests that restoration offers an opportunity to funda-
mentally rethink the role of both humans and natural systems in the process
of environmental management. On one hand, he argues that command and
control managers who assume they have full control over natural systems ul-
timately fail because of “overdetermination and artificiality.” Alternatively,
environmentalists who “hold that ecological processes are endlessly adapta-
ble and do not require management are simply avoiding a hard lesson” (118).
Some systems, he argues, are so irreparably damaged that sustained human
interventions are necessary in order to achieve any semblance of a function-
ing system. As advocated by most ecological restorationists,™ achieving a bal-
ance between human interventions and letting an ecosystem “do what it will”
is, according to Higgs, the fundamental promise of ecological restoration.

Ecological restoration is said to achieve this balance in practice through
what Higgs characterizes as an extended “conversation” between restora-
tionists and ecological processes.” This conversation can be observed in the
real-time, open-ended interventions of restorationists “working in conjunc-
tion with ecological processes” (118) and “tak[ing] the time to know a site on
the site’s terms, and as much as possible . . . let[ting] the vernacular condi-
tions shape the project” (285-86). This conversation metaphor firmly em-
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braces the spirit of open-endedness, hybridity, and “the dance of agency” that
characterize the posthumanist perspective. With this image of ecological res-
toration in mind, I turn to a case study to illustrate how these ideas actually
play outin practice.

Through a partially participatory and partially ethnographic study of eco-
logical restoration projects carried out by the Nature Conservancy, one of the
most prominent nonprofit environmental organizations in the United States,
Reid Helford (1999) provides an insightful account of ecological restoration
in practice in his examination of oak savanna restoration in Illinois. Although
I put aside some of his social constructivist analysis and supplement it with
primary accounts,*® I draw upon Helford’s study in order to display ecologi-
cal restoration as an active and self-consciously posthumanist environmental
management strategy.

Restoration and the “Discovery” of the Oak Savanna

When the Illinois chapter of the Nature Conservancy began its ecological res-
toration activities in the 198os, the focus was primarily on the removal of “non-
native” vegetation and animals (mostly deer), where “nonnative” was defined
as “not present on the Illinois landscape prior to European settlement” (Hel-
ford 1999, 61). This was followed with the “introduction and facilitation of the
growth of ‘native’ Illinois plants and animal species” (61). The overarching
goal of these restoration projects was to reestablish the two ecosystems be-
lieved to have characterized the precolonial landscape of the state: prairie in
the west and oak forests in the east. The nonnatives had gained hold in areas
throughout Illinois and the Midwest in general through a variety of means,
but they were primarily supported by the active suppression of wildfires. Fire
is especially important in prairie and other grassland ecosystems where it re-
turns nutrients to the soil and prevents the establishment of taller overgrowth
communities. According to one prominent ecological restorationist, without
fire “prairie groves sicken and deteriorate” (Packard 1988, 15).

With these targets in mind, the restoration groups overseen by Stephen
Packard, the director of science and stewardship at the Illinois Nature Con-
servancy, set out to restore prairie ecosystems at many sites throughout the
state.” Beginning in 1977, the groups started with seven degraded prairie sites
in Cook County, although they eventually spread to different areas throughout
the state. In these early projects, the only techniques used were the pulling
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and clearing of nonnative species and the planting of indigenous prairie
seeds. After five years of active observation and maintenance, the results var-
ied significantly between areas that were predominantly grassy to begin with
and those located along the edges of forest stands. The prairie seeds “failed
to produce viable plants in the shade of the trees” (Packard 1988, 62).

By 1984, Packard and his colleagues responded to these mediocre results
with a new strategy: controlled burning. In recognizing the importance of fire,
the restorations sought to re-create the natural conditions that they understood
had historically shaped prairie ecosystems. Two years later, however, prairie
still failed to thrive along the forest edges, with the exception of one site—
an area called Miami Woods. Here, the group had grown optimistic about the
burning strategies as the grasses began to thrive. However, upon closer exam-
ination Packard discovered that this new grassland was not composed of the
species that he and his group had planted. In fact, three distinct grass species
flourished that were not a part of either the prairie or forest ecosystems as the
restorationists “knew” them, nor were they to be found on the list of recog-
nized “nonnative” or “invasive” species that they sought to eradicate.

In attempting to understand what he was finding “in the field,” Packard
turned to the scientific literature, particularly historical records, for some
corroboration of the species he encountered. Through the failed experience
of prairie restoration, Packard and his associates uncovered evidence of what
they came to recognize as a third distinct ecosystem—the oak savanna. Prior
to these efforts, scientists and the Nature Conservancy itself had viewed oak
savanna as an intermediate “ecotone” or transitional phase between the
prairie and the forest. It was not, however, considered a “restoration prior-
ity” because it was believed to provide no additional biological or ecosystemic
diversity beyond what could be supported separately by forests and prairies.
However, through the actual field restoration experiences the oak savanna
rose in status in the vision of the Nature Conservancy restorationists and be-
came a target for future active restoration activities.

Many elements of this example illustrate a distinctive posthumanist per-
spective in the approach by restorationists to environmental management.
First, material agency is afforded a very important and active role in guiding
restoration decisions in the descriptions of the restorationists’ experiences
in the field. Helford characterizes the view of the restorationists as follows:
“Nature is not being made to speak by the manipulations of restorationists, it
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is simply being listened to” (1999, 62). For Packard, restoration is not about
imposing and maintaining a particular static image of nature on the land-
scape. Rather, restoration actions are tentative attempts to engage with the
material world, which, depending on how the projects turn out, “tells us if
we’ve got it right” (quoted in Helford 1999, 62). Clearly, this is a shift from
the traditional managerial impetus that seeks to control or, at the very least,
direct environmental systems to a predetermined target condition. As in the
case of adaptive management, restorationists are attempting to reflectively
adapt their activities based on feedback they get through monitoring changes
and responses in the material environment.

One final observation to be drawn from this case comes from the char-
acterization of restoration practice as a “science” and how such claims are
met by more “traditional” scientific disciplines.*® Like Higgs, Packard char-
acterizes restoration as the production of knowledge through the practical
engagement, or conversation, with the physical environment. To Packard,
restoration science is “learning by a trial and error process using hundreds of
varying uncontrolled restoration experiments” (quoted in Helford 1999, 66).
But Helford also indicates significant resistance on the part of “mainstream”
science to recognize the experiential findings of the restorationists. Packard
and his team were accused of doing “bad” and “dangerous” science by carry-
ing out restoration projects using “untested species” in misguided attempts
to create a scientifically unverified ecosystem (66).

Here we can see how far restoration science has departed from the mod-
ern, dualist ontology of “traditional” science that presumes the existence of
real and knowable nature to be discovered through rigorous scientific in-
quiry. Alternatively, restoration science, at least as described by Packard, rep-
resents a self-reflexive “alchemical” view of scientific practice as described
by Pickering (2001). Through the dirty, hands-on “learning and doing from
within the ecosystem” (Helford 1999, 67), ecological restorationists self-
consciously engage in a “mutual becoming” (Pickering 2001) through which
their own knowledge, practices, and identities as restorationists emerge
in time through the active engagements with similarly emerging natural-
cultural environments. This distinctly nonmodern vision of environmental
management offers, I think, a promising departure from traditional ap-
proaches, as well as a guidepost for scholars and practitioners interested in a
self-consciously posthuman way of taking purposive action.
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Conclusion

As I have demonstrated in this chapter, environmental issues and the activi-
ties by which societies have responded to them represent a fruitful avenue
through which to examine and challenge modern dualist conceptions of na-
ture and culture. With the examples of ecological restoration and adaptive
management, I hope to have shown not only how decentered, posthumanist
insights from stTs provide a framework for discussing such endeavors, but,
more importantly, how these insights have actually emerged independently as a
self-conscious understanding informing the actions of environmental man-
agers. These understandings and practices, in turn, can provide further di-
rection for both scholars and practitioners in conceptualizing and reforming
socio-environmental relationships.

By focusing on the practices of environmental managers, scholars of the en-
vironment have the opportunity to transcend the increasingly less productive
debates between environmental realism and constructivism by following what
is really going on “in the thick of things.” In exploring and taking cues from
the extended negotiations between managers and the environment over time,
it may be possible to embrace a more productive ontology (and epistemology)
that is sensitive to the fundamental hybridity and open-ended emergence of
environmental problems, values, and relations. Similarly, these insights from
environmental management practice can easily be examined within the con-
text of numerous other sociotechnical problems and practices in order to con-
ceptualize more flexible and self-conscious strategies for intentional social
actions in a complex, inextricably hybrid, and open-ended world.

NOTES

1. See, for example, Castree and Braun 1998, 2001; Cronon 1996; Demeritt 2001;
Freudenburg, Frickel, and Gramling 1995; and Goldman and Schurman 200o0.

2. See, for example, Lee and Roth 2001, which demonstrates how environmental
activists “engineer” a healthy stream through a connected and mutually consti-
tuting series of discursive representations and material actions.

3. This project complements the work of Pickering and of Marick (this volume) to
demonstrate social actions that self-consciously adopt the ontological perspec-
tive of The Mangle of Practice.
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Going with the Flow

For a review of realist versus constructivist debates in environmental sociology,
see Burningham and Cooper 1999; Buttel 1996; Dunlap and Catton 1994; and
Lidskog 2001.

Latour refers to this collective effort of environmental movements as “political ecol-
ogy” (2004, 1). In American academia, however, political ecology represents a par-
ticular scholarly movement to situate environmental resource struggles within local
and transnational political and economic contexts (see Peet and Watts 1996). There-
fore, I choose to avoid this term and use “environmental movements” instead.
Rather than thinking about human-nature relationships in terms of unidirec-
tional (or even dialectical/reciprocal) causes and effects, ANT suggests a relational
view of multiple heterogeneous elements networked through complex “chains of
connection” (Castree and MacMillan 2001, 211; see also Whatmore 1999).
Steiner (this volume) provides further discussion on the philosophical dimen-
sions and implications of the “ontology of becoming.”

For a detailed exploration of the “mangle-ish” outcomes of such command and
control approaches, see Coppin’s discussion of the evolution of the hog-farming
industry in the United States (this volume).

Environmental and natural resource scholars use the terms “wicked” (Ludwig
2001) and “messy” (LaChapelle et al. 2003) to refer to ecosystems that are partic-
ularly resistant to command and control management strategies. These systems
are said to ultimately defy any prescribed management action because they are
comprised of too many elements and processes that are in constant flux and in-
teraction (see, for example, Light et al. 1995).

See the journals Ecosystems, Conservation Biology, Society and Natural Resources, Eco-
logical Applications, and Environmental Management, to name a few.

Beyond the initial and ongoing work of Holling, the most influential representa-
tion of adaptive management, particularly within environmental policy circles,
was Kai Lee’s Compass and Gyroscope (1993), which casts science as the compass
that checks and guides the course of environmental management policies and
“democracy” (i.e., competition of interests) as the gyroscope that allows us to
“maintain our bearing through turbulent seas” (6).

Details of the history, details, and scientific findings of the Glen Canyon experi-
mental flood can be found in Andrews and Pizzi 2000; Meretsky et al. 2000; Pat-
ten et al. 2001; and Rubin et al. 1998.

For a detailed account of the scientific findings, see Ecological Applications 11:13

(2001)—a special issue dedicated to the Glen Canyon flood.
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14.

15.

16.

17.

18.

19.

20.

Sandbar formation has been found to occur primarily at sites along the river
where the main channel passes by eddies, or at sites cut along the embankment
where water has begun moving upstream (i.e., opposite the river flow). Sediment
carrying water moves in and is slowed at these sites, thereby allowing for the de-
position and accretion of sand (Collier et al. 1997).

For a comprehensive discussion of how ecological restoration has been concep-
tualized and defined, see Higgs 2003, chapter 3.

A distinction is commonly drawn between what are known as “active” and “pas-
sive” forms of restoration. Active restoration refers to the attempt to artificially
engineer or reproduce impaired or lostaspects of the natural structure or function
of an ecosystem (Wissmar and Beschta 1998). In contrast, passive or “natural”
restoration aims primarily to remove particular anthropogenic disturbances to
ecological systems to allow them to recover on their own (Kauffman et al. 1996).
Active restoration is the most common strategy and is generally what is described
by the term “ecological restoration.”

This conversation metaphor resonates with the “conversation theory” of the Brit-
ish cybernetician Gordon Pask. According to Pickering, Pask presented a “post-
human image of ‘conversation’—between people and things or between people
and people” (20024, 429).

Helford’s analysis rests primarily on “the making of a natural fact as a social
process” (1999, 75) by focusing on how restorationists came to classify or rep-
resent the oak savanna as a distinct ecosystem, as well as how these claims were
met by both more traditional scientific communities and other interests (e.g., an-
imal rights activist groups). Helford highlights the inherently social and political
nature of such classificatory efforts. I take the analysis in a different direction by
focusing less on how restorationists represent their environments and more how
they experience and act on them.

Packard provides detailed descriptions and interpretations of his ecological res-
toration experiences through a series of articles in the professional journal Resto-
ration and Management Notes (1988, 1990, 1993, 1994).

For an illustration of debates over the “science” of ecological restoration, see

Mendelson et al. 1992; and Packard 1993.



A Manglish Way of Working

Agile Software Development

BRIAN MARICK

In the first decade of this century, a style of software development called “Ag-
ile” moved from being an underground practice to one sufficiently respect-
able to be written up in the mainstream business press. From my perspective
as an insider in that movement and as a dilettante in science studies, I claim
that the Agile style of work is readily and satisfyingly described by the termi-
nology of Andrew Pickering’s The Mangle of Practice (1995). But making this
claim is not the only point of this chapter. The reason I am an Agile advocate
is that a mangle-ish style of work suits certain people, and Agile projects al-
low those people to be happy at work instead of bitter, cynical, and discour-
aged. I hope that those who would like to work in a mangle-ish style will
benefit from learning how we software developers get away with it.

A mangle-ish story is one that highlights a trajectory in time during which a
prolonged interplay of resistance, accommodation, and chance leads to re-
sults that could not reasonably have been predicted from the story’s initial
conditions. It is, moreover, one in which everything is up for revision during
that trajectory.

Until recently, no one told such stories about the development of software
products. Instead, the story of a software project was supposed to follow this
template:

1. Work begins by producing a complete list of requirements that the product must
meet. A requirement is a truth-valued statement about the next-released version of
the product. Once all requirements have been met, the product has, by definition,

solved the problem that prompted its creation.
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2. Work continues with a specification of the product’s interface. It describes every-
thing that anyone with minimal qualifications would need to know to predict how
the product would behave when given an arbitrary input. The specification also

meets all of the requirements.

3. The next step is an abstract design of the product’s internals (often called the “ar-

chitectural design”). This design, when realized, implements the specification.

4. There follows some number of progressively less abstract designs. Each one re-

alizes the one before it.

5. Written last, the actual code (instructions to the computer) realizes the least ab-

stract level of design and thus, transitively, satisfies the requirements.

The standard texts have asserted that completing steps like these in the se-
quence given is the ideal way to develop software.* These texts concede that
developers err and that they overlook requirements. They write requirements
ambiguously, thereby causing later writers to produce the wrong design. They
think a design implements the specification when it does not. And so on.
Practitioners thus have been instructed to take failure into account, mainly
by putting in place measures to detect and correct it as soon as possible.

However, these deviations from the story line have been deemed ines-
sential and uninteresting. Consider David Lorge Parnas’s and Paul C. Cle-
ments’s widely cited “A Rational Design Process: How and Why to Fake It”
(1986). In this essay, they advocate removing all traces of the historical tra-
jectory from the write-up of a software product’s design. For example, sup-
pose a requirement were ambiguous. Parnas and Clements would have us
revisit the requirements document and rewrite it to remove the ambiguity.
We should then propagate the consequences of that change to all of the other
documents. The resulting document set describes the product’s history as a
logical progression rather than actions in time—that is, the authors note, as
if “we derive[d] our programs from a statement of requirements in the same
sense that theorems are derived from axioms in a published proof” (251). The
error can now be forgotten.

This is effaced history. There is no mention of emergence; no agency ex-
cept that of the designer. It is not mangle-ish.
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Agile Software Development

Agile projects run differently from those espoused in the standard texts.> The
programmers are guided not by documents but by a person who knows well
a domain like bond trading or nursing. I call this person the product director.
The project progresses through a series of iterations, each from one week to
one month long. At the beginning of each iteration, the product director tells
a team of programmers and other technologists about the most important
features currently missing from the product. The team responds with esti-
mates of how long it would take to add each feature, and the product direc-
tor selects a set of features that can be finished within the iteration. The team
immediately begins writing code to implement those features, asking ques-
tions of the product director along the way. Design consists of conversations,
moving 3x5 cards around on tables (Beck and Cunningham 1989), and scrib-
bling on whiteboards. Few, if any, design decisions are recorded, except in
the code. At the end of the iteration, the team delivers a potentially shippable
product containing the new features. The product director could conceivably
stop the project at the end of any iteration, with no advance warning, and ship
the product to end users.3

According to conventional thinking, such a project is doomed. After the
first iteration, the team will have code that supports only the first set of fea-
tures. In the second iteration, they will have to implement features they had
notanticipated. Because they had not planned for them, they’ll find those fea-
tures hard to wedge into the existing code. They will be able to do it, but they
will inevitably leave some of the code worse than before—thus making itera-
tion three harder still. Over time, the product will decay into what Brian Foote
and Joseph Yoder (2000) call “a big ball of mud.” At that point, it will take a
heroic and lengthy effort to add even a single feature. According to the stand-
ard texts, the Agile project is like the hare in the fable: it will look productive
at first, but a properly run project will, like the tortoise, win the race.

Proponents of Agile, in contrast, believe that decay is not inevitable. It is
possible to make software truly soft, but you can’t do it by designing for pre-
dicted changes. Instead, you should treat each change—predicted or not—
as a prod to work the software into a form more accommodating of change,
thereby gradually producing a design tuned to the kind of changes that have
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actually been called for. Acting on supposed knowledge of the future is more
a hindrance than a help.+

Even though the design is created opportunistically and not “top down” (in a
logical progression from requirements to code), it does not follow that a good
design happens without effort or skill. Agile programmers work with certain
rules that are believed to lead emergently (“bottom-up”) to good software de-
sign. Ron Jeffries, one of the three individuals most responsible for developing
and popularizing Extreme Programming (Beck 1999), puts it this way:

Beck [another of the three] has . . . rules for properly factored code: [It] 1) runs all
the tests, 2) contains no duplication, 3) expresses every idea you want to express,
4) [contains the] minimal number of classes and methods. When you work with

these rules, you pay attention only to micro-design matters.

When I used to watch Beck do this, I was sure he was really doing macro design
“in his head” and just not talking about it, because you can see the design taking
shape, but he never seems to be doing anything directed to the design. So I started
trying it. What I experience is that I am never doing anything directed to macro de-
sign or architecture: just making small changes, removing duplication, improving
the expressiveness of little patches of code. Yet the overall design of the system im-

proves. I swear I'm not doing it.>

Agile programmers also rely on constant communication. To reduce barri-
ers to communication, teams typically work in bullpens instead of offices or
cubicles. Most have daily meetings intended to tell each other what they did
yesterday, what they plan to do today, and what help they need (Schwaber and
Beedle 200r1; Beck 1999). It is also common for programmers to program in
pairs (Williams and Kessler 2002). Each programmer might rotate through all
parts of the product, pairing with a new person each day thus gaining a gener-
alist’s knowledge of the whole rather than a specialist’s knowledge of a part.

An Example

People in Agile projects err just as often as those in conventional projects, but
their attitude toward error is quite different. Error leads to correction, correc-
tion is a change, and any change is a chance for something novel to emerge.
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I will illustrate this attitude with a story from Ward Cunningham, one of the
founding figures of Agile software development.® This story is about the
objects that came to be called Advancers. It is one in which a new concept
emerged over a series of iterations through what some programmers term a
conversation with the code, and what Pickering would call episodes of resist-
ance and accommodation.

Cunningham’s team was working on a bond-trading application called
WyCash, which was planned to have two advantages over its competition.
First, it would be faster and more pleasant for bond traders to work with—
an important feature for a high-pressure environment. Second, users would
be able to generate reports on a position (a collection of holdings) as of any
date—a feature that the competition lacked.

As the team worked on features requiring them to track financial positions
over time, parts of the code became increasingly messy and difficult to work
with. The team was taking longer to produce features and they created more
bugs.

Much of this problem was due to a particular method. We can think of a
method as an imperative sentence in the formal language used to construct
a program. In a bond-trading application, there might be methods like “buy
bond” or “alert the user when the price reaches x.” The subject of the sentence is
anamed bundle of data called an object. So a complete instruction in a program
might be “Hey! You, position! Add this bond to yourself.” Before a method
can be used, it has to be defined in terms of other methods. So “buy bond”
might be defined as something like “Bond, what’s your price? Money mar-
ket account, remove that number of euros from yourself. Brokerage, add this
number of euros to yourself, noting that it’s for this bond.” For the WyCash
method in question, the definition was of Heideggerian opaqueness.

At some point, Cunningham’s team made a concerted effort to simplify
the method. Programmers often approach such tasks by applying refactorings.
A refactoring is a change to the code that doesn’t change its behavior (just
as factoring out the variable x from ax + bx by turning it into (a + b)x doesn’t
change the meaning of the equation).” Cunningham’s team converted the
troublesome method into a method object. A method object is a newly named
bundle of data that responds to only one imperative sentence: “Do whatever
itis that you do.” For technical reasons that are not of concern here, method
objects are useful when modifying overly complex code. They are often an
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intermediate step—a programmer converts a bad method into a method ob-
ject, cleans it up by splitting it into smaller methods, then moves those to the
objects where they really belong. This team, however, left the method object
in the program. The reasons are lost. Perhaps, as is often the case, the right
way to split it up wasn’t apparent.

Leaving a temporary object in a program turns a casual decision into a more
serious one. Each kind of object must have its own name. The name of a tem-
porary object can be meaningless. But the name of a permanent object that other
programmers will encounter should communicate something to them.

Names might also need to be meaningful to nonprogrammers. Some of
the objects that programmers use have nothing to do with the world outside
the program. But some of them do, in which case programmers try to use
names that make sense to domain experts. WyCash, for example, had Posi-
tion and Portfolio objects. Although “position” means a different thing to a
bond trader than it does to a programmer, the word allows them to coordi-
nate their actions to each of their benefits. This use of nouns (object names)
and verbs (method names) is commonly called the project’s “ubiquitous lan-
guage” (Evans 2003). It nicely matches Peter Galison’s (1997) claim that com-
munication between different work traditions is akin to the use of simplified
creole languages by different cultures who meet to trade.

The temporary name for the new object was “Advancer” because it was
formed from a method that advanced Positions. When the programmers
asked the domain experts for a better name, they didn’t have one. “Advancer”
wasn’t an idea that bond traders used. So the programmers kept the name
and continued to figure out what the object meant by seeing how it partici-
pated in program changes.

Advancers turned out, by accident, to be broadly useful. As the project dealt
with the normal stream of changes, the programmers found they could get an
intellectual grip on them by thinking about how to change existing Advancers
or create new ones. They wrote better code faster.

For example, the program calculated tax reports. The government wanted
reports described in terms of positions and portfolios, so the programmers
implemented the calculations in Position and Portfolio objects. But there
were always nagging bugs: someone would run a report on a novel portfo-
lio, only to find that some of the numbers were wrong. Some time after Ad-
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vancers came on the scene, the team realized they were the right place for the
calculations: it happened that Advancers contained exactly the information
needed. Switching to Advancers made tax reports tractable. This was another
gain in the team’s capability, and a further understanding of what Advancers
were about.

It was only years later that Cunningham realized why tax calculations had
been so troublesome. The government and traders had different interests. The
traders cared most about their positions, whereas the government cared most
about how the traders came to have them. It is this latter idea, one that the ex-
perts did not know how to express, that Advancers capture. And once the idea
is captured, the complexities of tax calculations collapse into (relative) sim-
plicity. But at no point in the story did the programmers specifically set out to
invent something new in the language of bond trading. They were only trying
to generate the required reports while obeying rules of code cleanliness.

To summarize:

1. An unending stream of unanticipated changes caused programmers to revisit an

area of code again and again, iteration after iteration, each time changing the area.

2. As is often the case, the code resisted change. A particular technology—
refactoring—was used to make the code more accepting of change. Refactoring
is a mostly mechanical process of moving bits of code around without changing
the program’s external behavior. Its goals have nothing to do with the world out-

side the program.

3. Nevertheless, some of those moving bits of code coalesced into an abstraction
that was strikingly useful when programmers were given unanticipated business

problems to solve.

4. Computer programs require that abstractions have names. Something so useful
in solving business problems ought to be something business people have a name
for. It appeared they did not. But once the team picked a name, it became radically

easier to think about certain business problems.

5. Advancers presented themselves incrementally and emergently (“bottom up”)
without anyone at any point saying “We need a large conceptual leap to solve this

constellation of business problems.” But, after the fact, they were in fact a large
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conceptual leap, discovered through a process I find strikingly similar to Picker-

ing’s (1995) story of Hamilton and quaternions.

Agile and the Mangle

The story of Advancers is mangle-ish. I can think of no good way to tell it
except as a trajectory through time. That trajectory was affected by chance
and contingency; had it not happened that there was particular messy code to
clean up, no one might ever have thought of Advancers.

Further, the Advancers story illustrates how Agile programming work is
performative and not representative. A programmer tries something, the
program resists or not, in one way or another, and the programmer accom-
modates that resistance. Certainly representations and abstractions are cre-
ated—Advancer is one such case—but for many programmers they are more
likely to follow performance than to precede and drive it. As the programmer
Bill Caputo states:

So, I don’t start with a story like “The game has Squares.” I start with something

like: “Player can place a piece on a square.” . . .

What I am not doing is worrying about overall game design. . . . [Ideally], I let the

design emerge.?

There is also what seems to me a decentering of agency. When program-
mers encounter resistance, it is not uncommon for them to say “The code
is trying to tell us something. Let’s try it” (Beck 1996). Note also how the
quote above by Jeftries ends with “I swear ’'m not doing it”—though he is,
of course, doing some of it. The code doesn’t change itself. I see a dance of
agency among four agents: Ron Jeffries, the code, the rules that Ron follows and
interprets, and the flow of requirements coming from the product director.’

I even claim that material agency plays a role. It seems absurd to talk about
it: computer code is hardly material, being nothing but patterns of electrical
charges. But let me contrast three quotes. The first is from Pickering (1995, 6):

The world, I want to say, is continually doing things, things that bear upon us not as

observation statements upon disembodied intellects but as forces upon material beings.
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The second is from a programmer, J. B. Rainsberger (2005, 28). The moment
he describes is midway through a development session:

In the process of writing these tests, I felt a familiar twinge that usually indicates

the onset of a design problem.

And, finally, we have Kent Beck and Martin Fowler, who popularized the
now-ubiquitous phrase “code smells” in Fowler’s Refactoring (1999, 75):

If it stinks, change it.—Grandma Beck, discussing child-rearing philosophy

What sensations are closest to “forces upon material beings”? Pain and smell.
We do not stand back, disembodied, and observe them. Instead, it feels as if
they actupon us. A hot stove makes our hand jerk back. A foul stench from rot-
ting food makes us retch at the thought of eating it. Using this sensory jargon
helps train programmers to fix code without hesitation or second-guessing.
It moves right action from the intellectual plane to the plane of reflex.

So we have a dance of agency, where humans accommodate the resistance
of code and, by doing so, tune themselves and the code so that they can make
requested changes predictably and cheaply. But when it comes to interactive
stability, there is something different from Pickering’s stories. In those sto-
ries, the stable point is the one at which the bubble chamber can be used to
observe the tracks of new particles; the free quark experiments can be per-
formed to the experimenter’s satisfaction; and Hamilton has a tool that can
be used to solve mathematical problems (albeit not the one he started with).
Itis a point at which people can use a created object as a reliable enough tool.
But in an Agile project, the product is supposed to be usable throughout.
Even after very early iterations, users could get some value from it. Thatvalue
increases with each new iteration. It increases the iteration before the prod-
uct is released, and it increases in the iteration after (the first iteration build-
ing toward the next release). Is that steady pace compatible with Pickering’s
concept of interactive stability?

I believe it is, once two perspective shifts are made. The first is that the
dance of agency’s result is not the product code. Rather, what we should ana-
lyze is the resulting assemblage of programmers + code + product director.
In the course of the project, they become tuned to each other such that none
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of them can be easily replaced. If one of them is replaced, performance will
drop drastically until all three components retune to each other.

The second shift is to forget that the word “stability” implies a lack of
movement. There is an active or dynamic stability that I associate with some-
one balancing a broom during a mild earthquake on a fitfully windy day. The
stability is a consistent (stable) capacity to adjust swiftly and appropriately to a
world full of chance. It is this kind of interactive stability that, it seems to me,
Agile projects have. They have arrived at that capacity by tuning themselves to
a constant stream of deliberately unexpected change requests, explicitly as-
suming that the dance of resistance and accommodation will never end. Re-
flecting this back to one of Pickering’s case studies, it is as if Glaser’s bubble
chamber were worthy of a Nobel Prize not because he enabled experimental-
ists to create particle tracks they never could before, but because the existence
of the bubble chamber made yet more experimental instruments strikingly
easier to create.”

Getting Away with It

I’'ve completed my argument that Agile projects are intentionally mangle-ish.
Project members choose the mangle because they enjoy it. ’'m not surprised
when I hear programmers and product directors refer to an Agile project as
the best one they’ve ever worked on. But how do they get away with it? The
business world doesn’t leap to mind as the most fertile ground for mangle-
ish behavior.

The two key moves, it seems to me, are to become a personalized black box
and to reinforce the base ontology.™ I'll explain the adjectives “personalized”
and “base” later, but first let me give a thumbnail sketch of the base ontology.
In it, businesses are machines for converting money into more money. A
business is composed of three parts:

1. The part named planning balances predictions of the external world’s future and
the abilities of the company. Given this moment’s understanding of possible fu-
tures, which use of today’s surplus money will produce products that yield the
highest risk-adjusted expected return? ’'m lumping into planning corporate ex-

ecutives, the product sponsor (who perhaps proposed the project to the executives, is
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the keeper of the budget, and will be held responsible if the project fails), and the

product director (who often works for the sponsor).

2. Development converts money, time, and the desire for products with particular

new features into actual products.

3. Delivery moves products into the hands of people who will give money in return.

(Iinclude here advertising and sales as well as order fulfillment.)
Planning can consider development a black box if the latter has three properties:

1. It can answer the question “How much would this new or changed feature

cost?”
2. The answer must often be much less than the feature’s value, and

3. The answer is almost always close to right.

Given these properties, what happens within the black box to produce the an-
swer and build the software is of no interest to planning, so those within the
box can arrange its interior however they like.

The problem with conventional software development is that the answer
that development provides is almost always wrong: it is asked to estimate all
of the project tasks at the moment of least knowledge—the beginning of the
project. Agile teams, in contrast, make firm estimates for only the next itera-
tion’s tasks and only just before it begins. At that moment, they can bring to
bear what they’ve learned in previous iterations.

Traditional development’s inaccuracy means that the outside must break
open the black box and meddle with the workings to make it more reliable.
Planning still wants a black box, so the work is delegated to a new entity that
is not part of the base ontology. That entity is management, whose job is to
be an interface between planning and development, presenting the three key
properties to the former and directing the latter.

This approach doesn’t usually work either, but the Taylorist command
and control doctrine in business is so strong that it is hard to conceive of an
alternative. Management is taken to be as fundamental a thing in the world
as features, money, the future, planning, and development. But it is actually
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a logically derivative role. In order to make the business a money-generating
machine, management is needed. Were there an alternative, business would
happily exist without it, but management wouldn’t exist if the base ontology
were rejected. It is that sense in which I call that ontology “base.”

One way that Agile projects get away with being mangle-ish is to “route
around” management. Here, development’s explicit message to planning
is that the role of the mediating manager is not needed. The business can
run better without it. Planning should view the team as a reliable tool easily
wielded. “Reliable” here means that it is a black box with the three properties
above. “Easily wielded” emphasizes the second of the three. As noted, plan-
ning is concerned with the predicted best use of money at this moment. One
month after a project starts, it is likely that the best use of the unspent money
will seem different from what it did at the start. The world will have changed
in some unexpected way or planning will have learned something new. The
business would be a better machine if planning could redirect development
atany moment. Conventional projects have greatinertia, so the answer to the
question “Can you change this planned capability now?” is very often more
than the change is worth. Agile projects promise that it will seldom be.

But making promises is easy. The hard part is getting the listener to be-
lieve. Agile projects use two mechanisms to signal to planning that they are
worthy of the planners’ trust. They are exhibitionist panopticism and the
adoption of the planner’s ontology.

Progress is demonstrated in a special way: it is visible, tactile, and frequent.
When a feature is done, the product director most likely tries it out. Many Ag-
ile projects have an end-of-iteration ritual in which they show that iteration’s
advances to anyone they can convince to watch, most particularly the prod-
uct sponsor and salespeople (Schwaber and Beedle 2001). But events of vis-
ibility are more frequent than once every few weeks. If you walk into an Agile
bullpen at any moment, you are likely see what Jeffries (2004a) calls “big vis-
ible charts” and Cockburn (2001) calls “information radiators.” Among them
will be a graph that tracks expected progress against actual progress and a
bulletin board studded with index cards, each of which represents one of the
current iteration’s tasks. Some of the cards will have been crossed out with
a thick marker stroke, meaning that the task is done. Someone who casually
wanders past the bullpen will be able to see both short-term and long-term
progress ata glance. Some projects set up a computer display that allows any-
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one who happens by to browse the product’s automated tests and run which-
ever they please. A passed test means that more recent changes haven’t bro-
ken some earlier feature, and so it continues to have its business value.

In fact, it is common for projects to solve purely internal problems by de-
vising a chart that demonstrates the problem, putting it up on the wall of the
bullpen, and then relying on everyone’s desire to improve the chart. I call this
method “exhibitionist panopticism.” Like the panopticism described in Michel
Foucault’s Discipline and Punish (1977), it serves to create a subject. Agile program-
mers become the kind of programmer who makes the right decisions without
being nudged by a chart. It is exhibitionist in that the subjects are actively choos-
ing what the outside can view and also choosing to show more than anyone out-
side asks for.” By so doing, they simultaneously make the walls transparent and
make the project more of a black box. The constant availability of information
reduces the business’s desire to meddle with the project, and thus the team re-
tains autonomy to be mangle-ish in the domain of programming.

The fact that Agile teams honor and incorporate the outside ontology is
also significant. When I first became involved in Agile development, the most
surprising thing to me was how intent the team members were about pleas-
ing their clients. There is a long tradition of programmers being scornful of
them. These feelings of scorn sometimes represented the artisan’s scorn for
no measure of value other than “filthy lucre” and at other times the belief that
they know what the market desires as well as do those in the planning cat-
egory. But when Agile programmers talk about “delivering business value,”
they don’t speak with a cynical or ironic inflection. Committed proponents of
Agile are extremely reluctant to work on tasks that they cannot tie directly to a
visible result that the product director has deemed of value.

This view doesn’t diminish their artisan’s values; in fact, it appears to me
those values are as strong or stronger in Agile projects than in conventional
ones. Itis just that the most reliable way to be allowed to exercise their values
is to honor the business ontology. And the best way to honor it is to incorpo-
rate it in addition to artisanal and mangle-ish values.

Incorporation is especially important because of the prevalence of close,
frequent, informal contact with the product director. Businesses are not
machines, and teams are composed of people. In an ideal project using
Extreme Programming (Beck 1999), the product director’s main physical loca-
tion is in the bullpen with the programmers. Although product directors are
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typically nominally part of planning, to the programmers they are members of
the team. Directors can tell whether talk of business value is pro forma or sin-
cere. For example, the programmers might start a conversation about how a
feature could be simplified to reduce its cost. If the conversation starts and ends
with what bits of the feature can be lopped off to save time, the programmers
have notincorporated the base ontology. If instead the conversation begins with
careful quizzing about the sources of value in the feature and only then moves on
to how 8o percent of the value can be gotten for 20 percent of the effort (as often
seems possible), the product director can feel confident in the team.

Thus, the output of the black box is not just visible, tactile, and frequent
new product capability; it is visible, tactile, and frequent new capability accom-
panied by a planner who can vouch for the mangle-ish people inside the box.
Itis that personal contact and trust, together with the drumbeat of progress,
that gives license to the odd behavior of the team: the untidy bullpen, the con-
stant chatter, the strange names (Extreme Programming; Scrum Master), and
the crude profusion of whiteboards, sticky notes, and index cards.™

The Stirring Conclusion

Agile software development has made surprising inroads in the six years
since the phrase was coined. It is an example of a group of people deliber-
ately working in ways that can be readily mapped onto Pickering’s model, as
well as being successful enough in doing it that they find tolerance and even
support from an unexpected quarter—the business world. I am sure that the
ways in which Agility gains support do not apply to all mangle-ish ways of
working. Nevertheless, I hope this chapter suggests some promising direc-
tions for one next step in “mangle-ish studies”—namely, to develop an ana-
lytical framework that goes beyond the descriptive to the performative and
helps those with a mangle-ish bent to change their world.

NOTES

My thanks to Johannes Brodwall, Bob Corrick, Steve Freeman, Keith Guzik, and Ron
Jeftries for their helpful comments on an earlier draft. Special thanks to Keith Guzik for

pushing me to think about what really gets interactively stabilized on an Agile team.
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Two of the most popular texts have been Pressman’s Software Engineering: A Prac-
titioner’s Approach (2004) and Sommerville’s Software Engineering (2004). Note that
the older editions show the conventional ideal in a purer form, whereas the newer
ones contain ever-increasing admixtures of Agile and other unconventional
thinking.

For a description of the Agile methods in general, see Cockburn, Agile Software De-
velopment (2001). The general approach has many variants. The two most docu-
mented (and probably most common) are Extreme Programming and Scrum. For
Extreme Programming, see Beck, Extreme Programming Explained: Embrace Change
(1999), Shore and Warden, The Art of Agile Development (2007), and Jeftries et al.,
Extreme Programming Installed (2000). For Scrum, see Schwaber and Beedle, Agile
Software Development with Scrum (2001) and Schwaber, Agile Project Management with
Scrum (2004).

I've known of two cases where the project was in fact stopped right in the middle,
with very little warning, and the product was shipped. Many products do need a
little time at the end to put things in final order. For example, screen images have
to be collected and put into manuals.

Not everyone agrees that one should anticipate nothing. Many believe that certain
changes are best planned for. What makes those people still Agile is their com-
mitment to making that set as small as possible.

Ron Jeftries, Agile Manifesto authors’ mailing list, July 19, 2001.

I base this story on conversations with Ward in 2003 and 2004. But see also the
wiki page titled “What Is an Advancer” at the Web site of Cunningham and Cun-
ningham, Inc. (visited November 2, 2004).

Fowler’s Refactoring (1999) is the canonical text on how to make code better with-
out changing its behavior. There is an entire craft of refactoring. Refactoring talks
of it, as do Wake’s Refactoring Workbook (2003) and Kerievsky’s Refactoring to Pat-
terns (2004).

William Caputo, testdrivendevelopment, Yahoogroups mailing list, March g,
2003.

See Jeftries’s Extreme Programming Adventures in C# (2004a) for a book-length ex-
ample of decentered agency.

There are many examples of Agile projects that rely on perception to cause—or
at least reinforce—right behavior. Here is one of my favorite examples. Agile

teams typically rebuild the product at very frequent intervals so that incorrect
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code changes will be discovered quickly. One team uses two lava lamps to signal
the state of the build. While “the build is good,” a green lava lamp bubbles. When
“the build breaks,” the green lava lamp turns off and a red one turns on. It takes
about twenty minutes for bubbles to start rising in a lava lamp, so the instant the
red lamp goes on, the race is on to fix the problem before the bubbles start. Al-
though this is an arbitrary deadline, it sidesteps any thinking about whether fix-
ing the build is the most important to do. Everyone can see it is. The lava lamp
story is given in more detail in Clark’s Pragmatic Project Automation (2004).

Glaser and the bubble chamber might very well have accomplished this by con-
tributing to the experimentalist tradition in particle physics (Galison 1997). And
limagine the invention of quaternions allowed new mathematics to appear. ButI
suspect that neither Glaser nor Hamilton gave much thought to whether solving
their current problem would make the currently unknown next problem easier to
solve. Agile projects do have that aim.

I use “black box” in Latour’s sense: “The word black box is used by cyberneti-
cians whenever a piece of machinery . . . is too complex. In its place, they draw
a box around which they need to know nothing but its input and output” (1988,
2-3). “[Once a composite object has been assembled into a black box], it is made
up of many more parts and it is handled by a much more complex commercial net-
work, but it acts as one piece” (131).

The exhibitionism isn’t restricted to outsiders. Programmers are traditionally
protective of “their” code (though it legally belongs to their employer). I've found
as a consultant that many programmers are reluctant to show their code to any-
one else. They know it isn’t as good as it should be. But pair programming, es-
pecially when pairs rotate, brings all code into everyone’s view. That disciplines
programmers to write code “they could show to their mother.”

The Scrum Master is Scrum’s equivalent of a project manager. The twist is that
she or he is a master of Scrum, not of the team. Indeed, one of the Scrum Mas-
ter’s hardest jobs is to keep her or his mouth shut and let the team figure out
their own solutions (Ken Schwaber, personal communication, January 2003).
The Scrum Master’s role is supportive, not directive. One story, possibly apocry-
phal, is that a team was not allowed to work in a bullpen because the company
standard was to use cubicles. The team said they needed a bullpen to work ef-
fectively, so the Scrum Master came in one weekend and personally moved

the cubicle walls, desks, and equipment. On Monday, he said he would resign if
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the bullpen were taken away. It stayed. Apocryphal or not, that story exemplifies
the attitude a Scrum Master is supposed to have. Generally, the role of a manager
in Agile projects includes removing impediments in the path of the team, facili-
tating agreement (rather than dictating it), retaining the formal authority to eject

people from the team, and advocating career growth and skill development.
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The Docile Body of the Scientist

YIANNIS KOUTALOS

Objects of scientific knowledge, from electrons to genes, have become inte-
gral parts of contemporary life. We tend to focus on these objects when we
consider the effects of modern science on everyday life and pay less attention
to another product of scientific activity, the knowing subjects themselves.
It takes appropriately trained subjects, working in carefully organized envi-
ronments and with specialized equipment, to know, discover, or create sci-
entific objects. As bodily practices mediate our engagement with the world,
I approach this process of subject formation by focusing on the role of the
body of the scientist in the production of scientific knowledge. Indeed, as
recent work in science studies has shown, bodily practices, along with the
skills and the material settings associated with them, form an essential part
of scientific knowledge. Andrew Pickering (1995, 104—9), for example, fol-
lows Otto Sibum (1995) in exploring the bodily and material disciplines that
evolved as part of Joule’s nineteenth-century determination of the mechani-
cal equivalent of heat. Harry Collins’s (1985) description of the intricacies of
laser building brings forth the relevance of skills and material settings for
scientific practice, while from early on Ludwig Fleck (1979) emphasized the
importance of a community of competent practitioners in the development of
the Wassermann reaction in testing for syphilis.*

Different scientific fields employ different skills, equipment, or settings,
which in turn would imply different bodily roles. However, a general feature
of scientific activity appears to be the separation between knowledge and
body and the relegation of the body to a secondary role. Scientific knowledge
does not explicitly address the bodily performance required for its produc-
tion. This deletion of the body in the production of scientific knowledge is
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achieved through several practices that are common to a variety of scientific
fields. Publications reporting on the results of scientific research consign bodily
performance and material settings to a separate “materials and methods”
section. At the same time, a physical separation between office and labo-
ratory is quite common, while the evaluation of applications for research
funding emphasizes the emergence of knowledge through the testing of hy-
potheses about the world. Through these practices, the scientist emerges
as an evaluator of hypotheses, whose body is expected to perform as nec-
essary and in silence. Pickering (2001, 197—-98) discusses this split between
the scientist’s body and knowledge as a “practical dualism” involving the
production of “free-standing machines” and as a separation of human and
nonhuman agencies. Steven Shapin (1998), on the other hand, has related
the portrayal of a special status for the body of the knower, of the “disem-
bodied truth-lover,” to the promotion of a distinctive status for the produced
knowledge—a knowledge dissociated from the earthly interests of embodied
agents. My approach follows Pickering’s (1995) emphasis on the dynamics of
local practice and focuses on the impact of the practices that achieve this split
on the individual practitioner and on possibilities for doing things differently.
My perspective is related to that of Brian Rotman (1993), who analyzes math-
ematics as an activity carried out by embodied agents and then goes on to
consider the implications for the formulation of mathematics.

Something Does Not Feel Right

Salamanders are easy to Kill. They are about eight inches long and one to two
inches wide; they are slippery, but other than that they are easy to grab and
hold. They have no teeth or nails, and their only means of resistance are to
try to slip away or to flap their tail. I have killed thousands of them over the
years. My colleagues and I use a sharp knife or a small guillotine to swiftly cut
off their head and then we destroy the brain and the spinal cord with a long
needle. We kill salamanders for their eyes—specifically for the light-sensitive
cells of their eyes. Salamanders have tiny eyes, about two millimeters in diam-
eter, but their light-sensitive cells are huge, about ten times the size of those
of a human or other mammals. The large size of the salamander cells makes
them easy to work with. After killing the animal we remove the eyes, cut them
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open, and excise the retina, the part of the eye that contains the light-sensitive
cells. Then we use a razor blade to chop the retina into small pieces to free the
light-sensitive cells. We do everything, including the killing, under dim red
or infrared light so that the light-sensitive cells are not affected. In order to
see under infrared light we use infrared image converters—devices that have
sensors to convert the infrared light to a dim green, giving us a green and
white view of the surroundings.

There are different types of light-sensitive cells, some of which are very
sensitive to light and others much less so. At one point we decided to study
the less-sensitive cells, the cones, which are responsible for color vision. To
do so we used ground squirrels because their eyes have cone-rich retinas.
Ground squirrels have sharp teeth and nails, are much more aggressive, dan-
gerous, and difficult to handle than salamanders, especially under infrared
light, so we constructed a special cage to use for experiments. The cage was
designed to allow us to push the animal into a corner and immobilize it. In
our standard preparation for an experiment we put the squirrel in the cage
under regular room light, and keep it in a dark cabinet for a few hours. We
then switch off the room light, bring the cage out under infrared light, using
image converters to see, and then push and immobilize the squirrel in the
cage. Through a small hole in the cage, we inject a paralytic drug into the ani-
mal’s leg. After a minute or so we take the paralyzed animal out, kill it with an
overdose of an anesthetic, and subsequently excise the eyes.

One day I was struck by the image we presented in performing this activity.
My colleague and I enter the dark room in our white coats, armed with the image
converters and the syringes filled with drugs. We take out the cage with the squir-
rel. I see the animal in the greenish image of the converter: it is sniffing around,
unable to see, and running around in fear. Our technological gadgets—the cage,
the converter, and the syringes with the drugs—will soon take away its life. I be-
gin to get the impression that the animal is the only living creature in the room.

Simply put, I do not like killing animals. Although I have had this aversion
for years, during my work with animals I never took any specific action to deal
with itin a direct fashion. Instead, whenever possible I have tried to avoid being
the one to kill the animal. Also, I was not the only one who felt bad about kill-
ing animals. Some colleagues openly expressed misgivings, others were obvi-
ously nervous or even apologized to the animals they were preparing to kill. In
short, killing animals was a stressful situation for the scientists involved.
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Scientific research often has stressful aspects: working many hours, often
at odd times and in dark rooms; trying to publish the research results; worry-
ing about securing project funding, funding on which several people depend
for their jobs. One way to alleviate this stressful situation would be to quit the
job of scientific research. Or one could change one’s field in order to work
better hours, with fewer worries, and avoid killing animals.> Of course, this
approach is not simple. There are practical difficulties in changing jobs and
especially in changing research fields, for example, needing to relocate, learn
new skills, and make new professional connections. In addition, the work of
laboratory research is rewarding in ways thatare intimately associated with the
stress of the job, including the killing of animals. For example, I enjoy working
with light-sensitive cells, asking questions, doing experiments, and obtain-
ing and interpreting results. I am elated when something novel emerges,
especially after long periods of failure or the routine accumulation of data.
When a new idea comes about, I am overtaken by the excitement of it; [ am
anxious to kill the animal, obtain the cells, and do the experiment. The killing
of the animal is interwoven with the creative excitement associated with car-
rying out the research activity.> Among scientists there are many instances of
this type of reaction; for example, I have colleagues who have described simi-
lar feelings of excitement associated with the development of animal mutants
that also mean a lot of suffering for these animals.+ Finally, there are broader
implications of the knowledge produced by scientific research—notably that
it can function as the basis for improving human health.s In this sense, using
the term “sacrifice” for the killing of animals in scientific research is quite
apt.

To summarize, an aversion to killing animals exists in a complicated con-
text, and there is no clear stance or path to action regarding it. Scientific re-
search, like every human activity, entails stressful situations for the individuals
engaged in it. In handling stress, different people may choose different direc-
tions or solutions to balance feelings of aversion, morality issues, lifestyle de-
mands, creative pleasures, or social responsibility. However, this balancing
act is not part of the scientific discourse. It is not officially articulated because
itis not dealtwith in scientific publications.’ This is a strange and problematic
state of affairs: actual human beings, consisting of material bodies, carry out
scientificresearch.” These bodies have to move around in specialized laboratory
spaces, kill animals, carry out fine manual tasks, handle dangerous chemicals,
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expertly use arcane pieces of equipment, and think, write, and talk about what
they are doing. These aspects of their performance play an accepted role in
scientific discourse and provide a necessary part of scientific publications. At
the same time, these bodies carry desires, hopes, and disappointments and
are shaped by their experiences and by their very performance of scientific re-
search. But scientific discourse does not allow this kind of voice to the experi-
ences of the performing bodies. The body of the scientist is in a concrete sense
censored. Its experiences are carefully edited before becoming part of the sci-
entific knowledge.

Omnipresence of the Body

Scientific research is carried out by human bodies, and thus bodily perform-
ance and material setting are essential parts of scientific knowledge. Indeed,
bodily performance and the material setting in which it takes place both
receive serious attention in the published reports of scientific research, in
which they are usually referred to as “procedures” or “materials and meth-
ods.” The major emphasis in published reports is on the reproducibility of
the results, and scientific journals instruct authors to “describe procedures
in sufficient detail so that the work can be repeated.”® These procedures are
also given appropriate attention during scientific training. Science students
routinely present the research of published reports as part of their training. A
typical question asked during such presentations is how something was done,
the answer to which typically appears in the “materials and methods” section
of the report under discussion. By following and analyzing this material, stu-
dents learn to associate the knowledge claims of the reports with the proce-
dures they are based upon.

The bodies that are carrying out scientific research are not just any kind of
human bodies. They are supposed to be trained, skilled at what they do, and
operate within an accepted framework of procedures. The Journal of Biologi-
cal Chemistry instructs that descriptions of experimental procedures “permit a
qualified reader to repeat the experiments reported [emphasis added],” while
“only truly new procedures should be described in detail” and “modifications
of previously published procedures not given in detail except when necessary
to repeat the work.” Similarly, Nature requests that “descriptions of methods
already published should be avoided; a reference number can be provided to
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save space, with the new addition or variation briefly stated.”® The production
of scientific knowledge thus requires skilful and knowledgeable bodies per-
forming within specified traditions of research procedures. The skill and train-
ing of scientists are also explicitly considered in the scientific review of grant
applications and other forms of research funding. Reviewers of grant appli-
cations to the National Institutes of Health in the United States are instructed
to evaluate the “investigators” of the proposed research: “Are the investiga-
tors appropriately trained and well suited to carry out this work? Is the work
proposed appropriate to the experience level of the principal investigator and
other researchers?”™ In the same vein, the U.S. National Science Foundation
includes in its review criteria of research grant applications the question “How
well qualified is the proposer (individual or team) to conduct the project?”
Funding agencies also pay explicit attention to the material setting of the
research within which the bodies of scientists move and operate, including
laboratory space, facilities, and equipment, as well as the presence of suitable
scientific colleagues. For example, a review criterion for grant applications to
the National Institutes of Health states: “Does the scientific environment in
which the work will be done contribute to the probability of success?”™

This emphasis on skills, training, and research environment is not sur-
prising. It is the disciplined bodies of scientists acting within highly struc-
tured environments that ensure the reproducibility of results—a cornerstone
of scientific knowledge. The continued production of trained, disciplined
bodies aimed at maintaining scientific traditions is important to funding or-
ganizations. The National Institutes of Health provides funding for training
scientists at the graduate and postgraduate levels, as well as for the career
development of junior investigators.™ At the same time, the National Science
Foundation offers graduate research fellowships in order “to ensure the vi-
tality of the human resource base of science, mathematics, and engineering
in the United States.”™# Private organizations also share the goal of main-
taining the human resource base for their research programs, and they offer
training fellowships as well.’s

Silencing the Body

Although the production and the performance of the body of the researcher is
of significance to science educators, scientificjournals, and funding agencies,
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the body itself is not expected to speak. Its voice does not appear in scientific
discourse, and there is no textual space for its experience to be presented.
The disappearance of this potential space for expression is achieved through
the separation of the body’s activities from what is considered as scientific
knowledge. Scientific reports separate the “methods” section describing ma-
terial setting and procedures from the section on “results” that presents the
findings of the research, usually documented in figures and tables. A similar
separation occurs in grant applications, with experimental procedures sepa-
rated from the design of the proposed research, where the projections for new
knowledge are presented. For either journal reports or grant applications,
what passes as scientific knowledge does not include the experience of the
practicing scientist. Knowledge is conceived in a textual form and is generally
considered to result from testing hypotheses. For example, Investigative Ophthal-
mology and Visual Science, the official journal of the Association for Research
in Vision and Ophthalmology, looks for “original contributions that empha-
size clinical and laboratory hypothesis-based research.” The National Insti-
tutes of Health places a similar emphasis on hypothesis-driven research. The
National Cancer Institute provides a guide for grant applications that asks
the applicant to “state the hypothesis clearly” and “make sure thatitis . . .
testable.” The National Institute of Allergy and Infectious Diseases provides
a tutorial titled “How to Plan a Grant Application,” which advises its users to
“develop a solid hypothesis.”*® Problems with the formulation of the hypoth-
esis are cited by grant reviewers as one of the more common reasons for the
failure of an application to obtain funding.

There is, of course, research that is explicitly recognized as scientific and
does not consist in hypothesis testing,”” and there are journals that focus
on the publication of experimental procedures. Although the emphasis on
hypothesis-driven research is quite widespread in the biomedical field, the
main point appears to be an emphasis on research that will provide informa-
tion regardless of the actual—and unpredictable—experimental outcome.
For a grant proposal to be successful, it has to ensure at the outset that in-
formation will be obtained and that this information will be deemed interest-
ing and important. This kind of emphasis shapes the kind of research that is
funded and promotes a view of knowledge as answers to properly asked ques-
tions. For research projects to be funded, they have to contribute to the stock
of knowledge.™ Apart from eliminating the space for the expression of the ex-

208



The Docile Body of the Scientist

perience of the body, this view of knowledge has another important implica-
tion: it discourages a view of experimental activity as an open-ended process
of search and exploration through which humans and the world they live in
are mutually transformed."

The emphasis on knowledge as findings produced through the testing of
hypotheses, or more generally as clear answers to appropriate questions, is
also evident in the downplaying of the information presented in the “meth-
ods” section. Science magazine “requests that, in general, authors place the
bulk of their description of materials and methods online as supporting mate-
rial, providing only as much methods description in the print manuscript as is
necessary to follow the logic of the text,” while Nature instructs its contributors
to keep the methods section short—that is, eight hundred words or fewer. Itis
rather telling that in several scientific journals, the text in the methods section
is printed in a font smaller than that used in the rest of the text. The presen-
tation of procedures in grant applications is much the same as that given in
journal reports.

In this context, the handling of the description of the killing of animals
is quite instructive. Journals as well as funding agencies are very sensitive to
the procedures employed in killing animals. There are legal requirements
pertaining to animal welfare and institutional guidelines for the Killing of
animals. Journal and funding agency instructions deal at some length with
animal use. Research grant applications to the National Institutes of Health
include specific sections that deal with the use of animals in the proposed re-
search. The applicant is required to justify the use of animals, provide a de-
tailed description of their proposed use in the research, minimize pain and
suffering, and describe the method of killing (euthanasia) to be used and the
reasons for its selection. The applicant has to state whether the method is con-
sistent with the recommendations of the Panel on Euthanasia of the American
Veterinary Medical Association, and if it is not consistent then explain why.
Moreover, the policy followed by the National Institutes of Health requires
approval from the applicant’s institution for the proposed use of animals—
approval that is granted by an Institutional Animal Care and Use Committee
(1acuc). A grant will not be awarded without such approval. Journals have
similar requirements for the justification and description of animal use and
killing, assurances of minimized pain and suffering, and compliance with le-
gal requirements. Journals also require the research to be approved by the
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appropriate institutional review board (for example, 1acuc).* Therefore, al-
though the use of animals in research is considered an importantissue, the em-
phasis is on animal welfare and compliance with institutional regulations. No
space is available for the individual scientist’s responses, thus separating the
killing of animals from the human experience. The body is again silenced.

The separation of the body’s performance from the knowledge it produces
is also reflected in the increased separation of scientific laboratory and of-
fice spaces. Such separation implies that knowledge is put together in the
office where bodies pore over data brought over from the laboratory, while
the laboratory is where the well-arranged encounter with the material world
has taken place. The separation is not complete, of course, as junior research
personnel typically have their desks in corners of the laboratory. However,
there is a trend toward the clear-cut separation of spaces, with new building
designs showing demarcated office cubicles where, in some cases, the offices
and laboratories are placed in different sections of the floor plan.>

The Docile Body

The elaborate production of trained, disciplined bodies is a widespread fea-
ture of contemporary societies. After all, the body appears everywhere and is
a constitutive part of every interaction, experience, or activity; it provides the
material means through which meanings and values become associated with
different social structures and functions.>* The control of the materiality of
the body is therefore of primary social importance.? In this context, the dis-
ciplinary fields that control the materiality of the bodies of scientists echo the
broader technologies and discourses that historically have provided the in-
stitutional framework for the control of bodies. Michel Foucault has argued
that the emergence of the disciplines involved in external control included
the manufacture of novel spaces for the segregation of bodies. Thus, new di-
mensions of corporeality were constructed through the separation of bodies
into asylums for the insane, prisons for the criminals, hospitals for the ill,
and schools for the children. Other disciplinary technologies addressed the
regulation of behavior on the basis of internalized codes, such as techniques
implicated in the development of self-government or the self-regulation of
behavior. Self-governing bodies rely on the internalization of disciplines,
which provide the basis for governing the body by the self.
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In the case of science, the creation and maintenance of the trained, skilled
bodies of researchers is necessary for the production and reproducibility of
scientific knowledge. The creation of trained bodies is part and parcel of the
control and manipulation of nature—of the rendering of nature into what
Martin Heidegger (1977a) has called standing-reserve. But, although the body of
the scientist is shaped along with the scientific knowledge it produces, scien-
tific discourse excludes this from consideration and confines the reporting of
bodily experience along particular channels crystallized in the guidelines and
policies of scientific journals and funding agencies. The silencing of these
knowing bodies reduces them to standing-reserve as well, to a resource avail-
able and ready for manipulation. This state of affairs is not limited to sci-
ence but is a widespread feature of contemporary life that has been deplored
by many and that has led to calls simply to let go of our “grim and desperate
projects of domination and control” (see Pickering, this volume).>

Steven Shapin and Simon Schaffer (1985, 77, 344) have linked the disap-
pearance of the body from scientific discourse to the attempts by the found-
ers of modern science to claim a special status for scientific knowledge. As
they argue, eliminating from the discourse the role of the body detaches the
knowledge from the human activity that produced it and achieves the appear-
ance of matters of fact as given; it places knowledge beyond criticism. The
view I have advanced in this chapter is that apart from its rhetorical uses the
disappearance of the body from the discourse amounts to a blind spot for sci-
entific knowledge. It deprives the practitioners of science, and the society at
large, of the means by which to reflect on the effects of scientific knowledge
on the knowers, ourselves.> This reduces and lessens us and takes away a
piece of our humanity; we are material beings and what we do makes us what
we are.?S Silencing the body wipes out an important dimension of our lives.

Does It Have to Be This Way?

During the course of the many years that I have been practicing experimental
bioscience, I have been trying to find ways to address and come to terms with
the lack of reflexivity in scientific discourse: How do I go about my scientific
practice to bring the body, an integral part of scientific practice, out of the
blind spot and to the fore??” One direction I took was to examine approaches
that do not ignore the body of the knower in the way that modern science
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does. One such example was the striving by early Christians to know God, in
which the body was at the forefront of their concerns.?® The Desert Fathers,
the early Christian ascetics of the Egyptian desert, saw the body as a tool
through which they strove to achieve transformation and salvation. The body
was “a field to cultivate.” They paid close attention to the needs of their bod-
ies for food and sex, and they used the intensity of their desires—manifested,
for example, in sexual fantasies and night emissions—to judge how far they
were along the road toward God. Origen, an early Christian theologian, also
taught that the body should be heeded. He felt that because the body was not
under the complete control of the will, it was an important source of resis-
tance to a virtuous Christian life. Without such resistance, the pursuit of a vir-
tuous life would have been meaningless. Moreover, he perceived the body to
be closely connected with the soul and in tune with its particular needs. The
body was the essential counterpart through which the soul adjusted to its spe-
cific material environment. In contrast to the pagan views of that period, Ori-
gen saw the body as a temple of God, and that the mission of the faithful was
to build their bodies into temples of God.

Another approach to knowledge is that of the alchemists.> According to
the alchemical worldview, there is a parallel between the body and the uni-
verse that is expressed in an analogy between the microcosm of the body
and the macrocosm of the universe. Thus, the way to understand the work-
ings of the human body is through understanding the workings of the larger
world. In this manner, alchemists linked the understanding of nature to the
understanding of the body. The alchemists placed further emphasis on the
body by holding that the knowledge of nature had an intuitive and experi-
ential basis; knowledge of the powers of nature could not be transmitted by
words but rather expressed only through action. Whereas words were inad-
equate to express this imaginative, experiential grasp of reality, knowledge
was specific to the individual and inarticulable. This approach is in contrast
to that of modern science, which, though it recognizes the importance of
the body of the knower, emphasizes the aspects of knowledge that can be
communicated.

In these two examples of different approaches to knowledge, the body of
the knower not only plays a central role but also occupies a prominent posi-
tion. The knowledge that emerges through such approaches may be so tied
to the individual that its intersubjectivity is severely compromised, and one
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might reasonably argue that it is only proper that the body is censored in
modern scientific discourse.

Perhaps not surprisingly, I have found neither the approach of the Christian
ascetics nor that of the alchemists amenable for incorporation into scientific
discourse or for guiding my daily practice. My own tack instead has been to
conceptualize my scientific practice in terms of material performances and, as
much as possible, try to describe my activities in terms of everyday life. This has
allowed me a grasp of the activity of the body and the associated experiences
outside of the grid provided by the scientific discourse of my field. The de-
scription of my research activities in common terms also has what I consider
the benefit of making it possible to discuss with nonexpert friends and ac-
quaintances what I do and why. This recasting of my scientific activity and
my ability to discuss it with nonexperts led me to question its significance for
everyday life, including life outside the laboratory. As a result, and over a pe-
riod of several years, I undertook a gradual but important shift in my research
interests and priorities. This shift included embracing experimental tech-
niques that looked toward problems that I considered closely relevant to peo-
ple outside science and that could be communicated to them in plain terms.
To give a simple example, I shifted from studying the details of the conversion
of light to an electrical signal by light-sensitive cells to examining the toxicity
of the molecules involved in the conversion.3°

Along the lines of trying to relate my research activity with life outside the
laboratory, more recently I have had regular opportunities to interact with
individuals and groups of nonspecialists interested in my research. The ma-
jority of these people are members of volunteer organizations supportive of
the research activities at my institution, as well as high school students, and
the interactions consist mainly of my show-and-tell informal presentations
in the laboratory accompanied by discussion. Talking to nonspecialists on-
site in the laboratory aids in explaining the material performances and spaces
associated with the research, and makes evident the special challenges of
working in the dark in a small room crowded with equipment. Issues regard-
ing the use of animals for research have not come up in these encounters; the
visitors seem to take it for granted and it is not at the top of their concerns.
Their concerns center on eye problems and how my research relates to them.
Sometimes their questions are quite unrelated to my research: for example,
my research deals with light-sensitive cells in the retina, but someone might
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wonder how it relates to cataracts or nearsightedness. At other times, the
discussion moves toward the relation between eye health and lifestyle issues
like diet and exercise. In some cases, visitors have zeroed in on the stated
goals of my research and asked pointed questions regarding the stage of the
research vis-a-vis final outcomes and human relevance. For example, my re-
search centers on toxicity in light-sensitive cells and my own scientific re-
search interests revolve around the biological processes responsible for such
toxicity; but the visitors ask me very specifically what kinds of potential ther-
apeutic agents I have tried that can limit the toxicity and what results I have
obtained.

I have found that the conceptualization of my research in terms of bodily
performances and making the research activity accessible to nonspecialists
has allowed the understanding of my activities within a larger context and
added an important component of reflexivity that is generally lacking in sci-
entific discourse. Such an opening chips away at the boundaries that separate
the social spaces of scientific practice from society at large (see Shapin and
Schaffer 1985, 113, 283) and would allow the more direct participation of the
public in the process (Latour 1999). Public input can provide an impetus for
developing a reflexive dimension in scientific discourse, as the broader con-
sequences of our modes of engagement with the material world come under
examination by outsiders. Such public input could extend to suggestions of
research directions to be undertaken and perhaps play a role in the resolution
of scientific controversies. Although there are no general institutional frame-
works for opening up scientific research to nonspecialist input by the public,
patient and citizen groups have provided and continue to provide inputand as
such they could form the nuclei for broader networks in the future.3

NOTES

1. See also Pickering’s discussion of Fleck in The Mangle of Practice (1995, 16).

2. Whenever I have brought up the stressful aspects of scientific research, and espe-
cially the killing of animals, friends outside science have simply told me to quit
and do something else. I know of at least two colleagues who have intentionally
directed their biomedical research away from the use of animals for obtaining

their biological material. Instead, they use cultured cells.
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The Docile Body of the Scientist

This link between killing and excitement happens not only in research but also
in learning and teaching. I learned medical physiology, and also taught it, using
anesthetized animals, and I found it exciting and rewarding to directly experi-
ence textbook concepts of anatomy and physiology. Over the years, however, my
excitement subsided and the gruesome aspects of the anesthetized animal teach-
ing exercise became overwhelming.

Examining the lists of the different kinds of genetically modified animals and
their associated defects is deeply disturbing. However, I encountered a different
perspective during the visit of a seminar speaker whose laboratory had produced
one particular kind of genetically modified mouse. These mice were modified to
lack a protein involved in the regulation of nerve cell activity, and as a result they
had frequent, almost continuous epileptic fits. A film showing the animals hav-
ing such fits was shown during the seminar. I was not the only one disturbed by
the presentation, and later in the day several colleagues asked the speaker directly
how she felt about creating living things that suffered so much. Instead of an
answer, she told them about the researcher in the laboratory who developed the
genetically modified mice. Creating a genetically modified mouse is elaborate
and difficult, and the researcher had devoted several years to the process. One
of the happiest moments in her life was when she had seen the newborn pups
having epileptic fits, as it showed that not only had the modification procedure
worked but that the protein they had eliminated played an important role in the
regulation of nervous system excitability.

This is not a superficial, facile justification. Virtually everyone knows people with
serious health problems, so a personal interest in health and disease is not an ab-
stract one. Science researchers want to work on important problems and health
is one of them.

The stresses of scientific life that I have referred to, including the killing of ani-
mals, are nota secret. They are well known and discussed openly among scientists.
My colleagues do not find anything novel or profound regarding the concerns I
have expressed in the text above. Nonetheless, these concerns are not part of sci-
entific discourse.

T use the term “body” instead of “person,” “body of a person,” etc. because it
is bodies that move about, carry out procedures, think, talk, write, and so on. I
find this single term helpful for the following reasons: its use avoids using dif-
ferent terms according to the activities the scientist is engaged in; it emphasizes

that the scientist is a single material being engaged in different activities; it draws
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11.

12.

13.
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attention to scientific research as a material practice; and it encompasses the
unarticulated aspects of this material practice—or what is referred to as tacit
knowledge (see Polanyi 1966).

This statement is from the “information for authors” section for submitting
manuscripts to The Proceedings of the National Academy of Sciences USA, as found at
the journal’s Web site. The Journal of Physiology, which has a narrower scientific
focus, states under its instructions to authors that “details should be sufficient to
allow the work to be repeated by others.” Although my own experience is mostly
with biomedical research, there do not seem to be significant differences among
journals regarding the format requirements for submitted manuscripts.

The statements here and below are taken, respectively, from the 2006 instructions
for contributors given on the Web sites of each journal or funding organization.
Research grant applications to the National Institutes of Health are required to
include the résumés, with lists of publications, of the applicant and the research
personnel so that the skills and training of the investigators can be ascertained.
The reviewers’ personal knowledge of the investigators also plays an important
role.

This comment is from the resources page of the Public Health Service form 398
(pHS 398, the grant application form), which provides information for the re-
viewers. The attention to investigator skills and training and to the research en-
vironment is standard for grant applications to funding agencies. I have used the
National Institutes of Health and National Science Foundation guidelines as typ-
ical examples.

The discipline of the bodies is taken even further through the introduction of
specialized equipment that reifies bodily performance through the automation
of certain procedures. The performance of the bodies has to be coordinated with
the performance of the equipment, and human activity is structured alongside
the equipment.

For example, see the Web site of the National Institutes of Health for a variety of
training grants, including National Research Service Awards training grants and
fellowships and Career Development Awards.

The National Science Foundation explicitly promotes the integration of research
and education, and an additional consideration in the evaluation of grant pro-
posals to the National Science Foundation is expressed in the following ques-
tion: “How well does the activity advance discovery and understanding while

promoting teaching, training, and learning?”
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The Docile Body of the Scientist

These include, for example, the Juvenile Diabetes Research Foundation postdoc-
toral fellowships and the 1BM research fellowships.

The tutorial also cautions the prospective applicant as follows: “Don’t confuse
your hypothesis with your methods. Methods are the means for performing
your experiments. Your experimental results will prove or disprove your
hypothesis.”

The guidelines for reviewers of applications to the National Institutes of Health
specifically state: “Do not insist on a hypothesis-driven approach if the research
is sound and will move the field forward.”

Heidegger (19772, 298-99, 301-5), in his discussion about technology, draws
special attention to this process of enframing that approaches and reveals nature as
standing-reserve.

I thank Andrew Pickering for pointing out to me this critical implication. In The
Mangle of Practice, Pickering has extensively documented and explored mutual en-
tanglement and transformation—that is, the mangling of things and people that
takes place as new knowledge is developed. The view of research as “hypoth-
esis testing” and of knowledge as “answers to properly asked questions” turns
a blind eye to this character of knowledge and discourages the search for novel
modes of being in the world.

“Authors must specify that the work conformed with their named national or lo-
cal scrutineering body” (Journal of Physiology); see also the statements in Investiga-
tive Ophthalmology and Visual Science.

I personally find such separations counterintuitive and uncomfortable, and sev-
eral of my colleagues have expressed the same feelings.

See Bourdieu 1ggo. The body is the medium through which fundamental social
choices become naturalized; it is the material basis for the constitution of the sys-
tem of structured and structuring dispositions comprising what Bourdieu calls
the habitus.

Turner (1984) traced to Christian asceticism this notion of control in contem-
porary Western societies. In approaching the effect of the social order on the
body, Turner argues that society is confronted with four tasks: the reproduction
of populations in time; the regulation of bodies in space; the restraint of the “in-
terior” body through disciplines; and the representation of the “exterior” body
in social space. Weber (1976) argues that asceticism is also in the origins of the
rationalization that underlies the coordinated regulation of the social and physi-

cal bodies.
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See also the discussion of the relation between the ideas of Heidegger and
those of Pickering in Carol Steiner’s “Ontological Dance: A Dialogue between
Heidegger and Pickering” (this volume).

Latour (1999) makes essentially the same point with regard to the body politic
when he discusses Plato’s dialogue Gorgias: with his disdain for the open pro-
cedures of the agora, Socrates effectively denies the body politic the means by
which to know itself.

See, for example, the following statement by Marx and Engels: “As individuals
express their life, so they are. What they are, therefore, coincides with their pro-
duction, both with what they produce and with how they produce. The nature of
individuals thus depends on the material conditions determining their produc-
tion” (1970, 42).

This question is essentially posed in Pickering’s terms: How should local scien-
tific practice be changed to take seriously the presence of the body?

My understanding and presentation of some of the early Christian attitudes to-
ward the body is based mostly on Brown 1988.

I have followed Hannaway 1975 for the following discussion on the alchemists.
The research interests and priorities of scientists change for all kinds of reasons,
some of which are scientific and some are not. In my case, my preoccupation
with the erasure of the body from scientific discourse has played a central role in
shaping my scientific interests and priorities.

In no way do I envisage public input to be part of a harmonious process. After all,
public controversies such as that regarding stem cell research attest to a range of
values, aspirations, and expectations held by the public. In my view, such conflicts

suggest that the public engagement with and input on scientific research is vital.
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The Mangle of Practice or the Empire of Signs?
Toward a Dialogue between Science

Studies and Soviet Semiotics

MAXIM WALDSTEIN

Why does science studies need to engage in a dialogue with semiotics, es-
pecially the somewhat enigmatic “Soviet semiotics”? And what would such
a dialogue involve? Dialogue is good for intellectual innovation. This might
sound banal, but it is not at all unusual to encounter students of the same
empirical phenomena who fail to communicate with each other because of
their affiliations with different disciplines and fields of research; for example,
itis by no means rare to learn that a research field has invented a bicycle that
already is a common means of transportation in a neighboring field. The way
we getjobs, get published, and build our careers has a lot to do with this self-
enclosure within our respective fields and traditions.

Furthermore, the emphatically hybrid, multidisciplinary and a-disciplinary
fields such as science and technology studies (STs) can be expected a priori to
be open to building bridges across empirical domains, intellectual lineages,
and national traditions. Science studies should be especially alert to the po-
tential existence of the resonant, if different, paradigms that are also in the
business of transcending the nature versus society dichotomy and conceptu-
alizing diverse objects and processes in terms of their emergent properties,
self-organization, and unpredictability.

In fact, there is no lack of such cross-boundary engagements on the part of
the leaders of the field. Over the last fifteen years, Bruno Latour’s (1993, 1999)
work has been marked by his deep interventions into social theory, ecologi-
cal philosophy, and even patristic theology. Andrew Pickering (2002, 2004a)
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is engaged in the long-term project of recovering the forgotten potential of
cybernetics. In his Mangle of Practice (1995, 33), he issued a call for an “anti-
disciplinary synthesis” of ideas convergent with his posthumanist idiom.

In this chapter I argue that in the context of these outreaches beyond the
realm of science and existing genealogies of science studies the alliance
and dialogue with semiotics, a science of signs, is one of the most obvious
choices to make. Indeed, semiotics—especially in its European, specifically
French, version—has been one of the most powerful intellectual influences
on science studies at the initial stages of its development. Even Pickering, the
least semiotically minded leader of the field, admits that semiotics “teaches
us how to think symmetrically about human and nonhuman agents” (1995,
12). In this context, the dialogue with semiotics might serve as a kind of re-
flexive “return to the roots” in an effort to rethink the conceptual founda-
tions of, and historical lineages behind, contemporary science studies. In
essence, this isanalogous towhat Pickering does in his project of rehabilitating
cybernetics.

Of course, the main obstacle for the dialogue I propose is that contempo-
rary STS defines itself largely in contrast to language- and text-oriented semi-
otics. Although Latour originally revolutionized the field of science studies by
introducing the ideas and practices of ethnomethodology and semiotics, he
later pronounced semiotics to be inadequate “because it persists in consider-
ing only texts and symbols instead of also dealing with ‘things in themselves’”
(1988, 183)—that is, with the machines and practices of making science.
Pickering has developed his idea of the “mangle of practice” as an even more
radical departure from both structuralist and poststructuralist roots of sci-
ence studies.

I will consider this critique in more detail in what follows. Yet my argu-
ment is that this critique may not apply to the variety of traditions and trends
covered by the label of “semiotics.” It may apply to French semiology, which
is associated with French structuralism and poststructuralism and which un-
doubtedly influenced Latour. Yet, as [ am about to demonstrate, some of the
theories and research programs associated with “Soviet semiotics” have a lot
of points in common with the mangle-inspired research within contempo-
rary STS. In particular, I am thinking about the literary and cultural theories
produced by ITurii (Yuri) Lotman, the leader of what Western semioticians and
Russianists know as the Tartu (-Moscow) School of Semiotics (TSS).*
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Iurii Mikhailovich Lotman (1922-1993) was a Russian Jewish literary
scholar and cultural historian, a student of the leading formalists Boris
Eikhenbaum and Vladimir Propp. Because of the anti-Semitic campaign
against “cosmopolitans” in the early 1950s, Lotman was forced to seek an
academic position in the university town of Tartu in Soviet-occupied Estonia
instead of in his native Leningrad. This forced relocation later proved to be a
great asset, and Lotman made full use of it by turning Tartu into an interna-
tional center of cutting-edge humanistic research and a gravitation point for
many unorthodox scholars searching for a niche within Soviet, presumably
Marxist, academia. Despite the relative isolation of Soviet science, the Tss,
founded by Lotman in 1964, put Soviet humanities on the international map
along with the newly discovered work of the Russian formalists of the 1920s
and 1930s and Mikhail Bakhtin (see Andrews 2003; Kupovykh 2005; Schonle
2001; Seyffert 1983; Shukman 1977).

In their close association with Roman Jakobson, the TSS and Lotman in
particular have had some modest impact in the West (see Eagleton 1996;
Jameson 1988). In the early 1970s, the TSS was riding the wave of consider-
able interest in structuralism and its Russian roots. Yet, by the 198os, its in-
fluence was largely eclipsed by the advent of French poststructuralism. The
empirical focus by Soviet semioticians on Russian high and folk culture, their
emphatic scientism, and their desire to build bridges with the hard sciences,
especially cybernetics and information theory, were among the distinctive
features of the Tss and the reasons for its failure to attract more attention in
the West.

In what follows, I argue that the aura of scientism and structuralism around
the Tss did not allow, for many years, an alternative trend within the TSs to
be seen. I demonstrate that since the early 1970s Iurii Lotman was gradu-
ally constructing an original synthesis of formalist, structuralist, and even
poststructuralist intellectual strategies on the basis of what might be called
a “materialistic” and “historicist” understanding of literature, art, and cul-
ture as a whole. I further argue that this understanding is remarkably reso-
nant with the ontology developed by Latour and Pickering at the turn of the
century. Both traditions tend to consider their respective fields, culture and
science, in terms of complexity, self-organization, unpredictability, and tem-
poral emergence, and both see their respective objects in symmetrical terms,
as “simultaneously real, discursive, and social” (Latour 1993, 64).
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Finally, I argue that the dialogue between sTs and the TSs is not only pos-
sible but also potentially fruitful for both the development of sTs and the ad-
vancement of Pickering’s “anti-disciplinary synthesis.” In particular, the TSs
shows an unexplored potential of the idiom presumably transcended by sTs.
This should lead to the reevaluation of the identity of sTs with respect to its
semiotic and even structuralist “roots” and to the realization that all of these
traditions have more in common than is usually presumed. Furthermore, as
I am about to demonstrate, the dialogue with the Tss helps to problematize
the negative assumptions held by sts adherents about the heuristic potential
of “text” as a key category for understanding human culture, and of literature
and the arts as models for constructivist theorizing and research. Without
such problematization, the students of science may be tempted to accom-
plish the anti-disciplinary synthesis that Pickering calls for by means of the
imperialistic imposition of the sTs idioms on the neighboring fields of so-
cial and cultural studies. Instead of this “imperialism,” the virtual encounter
between sTs and the Tss orchestrated in this chapter offers a more dialogic
model for unifying the efforts of diverse disciplines and fields around what
Pickering calls “the ontology of becoming.”

The Mangle of Practice versus Semiotics

It is by no means an accident that semiotics (or semiology in the French tradi-
tion, which dates back to Ferdinand de Saussure) is responsible for some of
the foundational insights on which the body of contemporary sTs is built.
Science studies and semiotics share the common agenda that Latour sum-
marized as an objective to “give mediators their dignity—mediators that are
no longer simple intermediaries or simple vehicles conveying meaning from
Nature to Speakers, orvice versa” (1993, 63). Whatis the nature of this agenda?
And how have sts adherents ended up unsatisfied with the way semiotics has
pursued this agenda?

According to Latour, mediators—languages, texts, instruments, machines,
and translators—lost their dignity, charm, mystery, and power in the course
of the process of purification accomplished by the moderns. Over the last five
centuries, modern philosophers, moralists, scientists, and politicians have
been occupied with purifying the muddle of interconnections, mediations,
and hybrids by separating, crystallizing, and stabilizing the reified entities
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like society and nature, subject and object, mind and body, internal and ex-
ternal. The point of this effort was to make the world and other humans an
object of “control” and “mastery” by (selected few) humans. In this process,
mediators were reduced to the role of more or less efficient but purely techni-
cal intermediaries in the “asymmetrical” relationship between human agents
and the passive natural world (Latour 1993).

Twentieth-century semiotics emerged as an attempt to systematize and
generalize the alternative to this purification idiom, the alternative proposed
within structuralist linguistics, formalist poetics, and other branches of the
“linguistic turn” in the humanities. The battle cry of this movement was to re-
turn dignity and agency to media—notably to words. As Jakobson putit, “The
word [should be] perceived as a word and not merely a proxy for the denoted
object or an outburst of emotion” (quoted in Erlich 1981, 183).

What I have just cited as a slogan was actually Jakobson’s definition of po-
etry. Indeed, poetry and the arts in general have been consistently resistant
to purification—that is, their reduction to a mere reflection of reality or an
expression of the artist’s inner life. By asserting its ability to form and trans-
form whatever is fed into it, art has become a powerful inspiration—and even
a model—for semiotics and other “symmetrical” perspectives on the interre-
lations between the humans and the world.

By translating the “author” and his or her real-life material into the textual
functions and the nodes in the network of signifying relations, literary semi-
otics provided an explicit model for a symmetrical description of human and
nonhuman agency, the description in which both are mutually constitutive.
By seizing the middle ground between subject and object as well as society
and nature, semiotics challenged modernist distinctions and foregrounded
what was invisible, the work of mediation. By calling into question the very
language of our culture and science, semioticians opened a way for analyzing
how not only artistic works but also scientific facts and “true” theories are in
fact constructed linguistically and communicatively.

Latour and his colleagues took up this hint in their original assault on the
positivistic conception of scientific knowledge. The problem facing science
studies was, and still is, that this positivism is rooted in the very nature of the
scientific enterprise. The erasure of “any trace of ownership, construction,
time and place” is a defining aspect of the processes of which this enterprise
is composed (Latour 1987, 23). The more successful this erasure, the more
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“factual” is the fact and the more “reliable” is the theory. Yet, here is where
semiotics enters the scene. Its methodology allowed Latour and Woolgar to
see this “erasure” as a kind of literary device and the solidity of a scientific fact
as a kind of literary achievement. Their semiotically informed gaze allowed
them to see a space composed of texts behind the visible solidity of a scien-
tific fact: “There is nothing but a wall of archives, labels, protocol books,
figures, and papers . . . between scientists and chaos” (1986, 245). The im-
pression semiotics made on early sTs studies was such that Michel Callon
came to the conclusion that “sociology [including the sociology of science] is
simply an extension of the science of inscriptions [that is, semiotics]” (quoted
in Pickering 1995, 13).

However, this honeymoon between semiotics and science studies did not
last. Very soon, science studies started to fashion its agenda in opposition to
the legacy of the linguistic turn—semiotics in particular. By the end of the
1980s, Latour was arguing that the reduction of scientific facts and theories
to the inscriptions left behind by the communications among scientists was a
necessary but by no means sufficient stage in the work of opening the “black
box” of science and understanding its inner workings (1988, 183). In his essay
“We Have Never Been Modern,” Latour argued that by seizing the middle
ground between subjects and objects French sociologists ended up lock-
ing themselves in the domain of media and representations. They reduced
material and human agency to textual effects—the effects of “a text that is
writing itself, . . . a play of signifiers without signifieds” (1993, 64). Latour’s
key point is that semiotics, or semiology, may have liberated language and
writing from its invisibility but it did so at the cost of disenfranchising other
agencies in the network.

It is Pickering who offers the most consistent anti- and nonsemiotic per-
spective within STS (1995, 2001). In his conception of the mangle of prac-
tice, he proclaims the radical epistemological shift from observations and
texts to machines and practices. He makes this point by opposing the repre-
sentational and performative idioms in science studies. According to Pickering,
the former reduces scientific practice to making observations and recording,
storing, and interpreting them through existing theories and narratives, as
well as challenging them on the basis of other texts. It is no surprise that this
approach may afford a solipsistic image of the “empire of signs” in which
humans and things are represented as “functional equivalents” and thus as
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“shadows of themselves” (1995, 6; cf. Barthes 1982). The performative idiom,
on the contrary, embeds these textual, semiotic, or representational chains
in observable, palpable practices of coping with material agency, construct-
ing machines, making experiments, and engaging in other risky enterprises
“in the thick of things.” In short, the performative idiom portrays science
as something that “does things” rather than simply represents or stands for
them.

Here, Pickering sets his realism and materialism in opposition to the ideal-
ism and textualism of semiotics and semiotics-inspired sTs. Of course, this
is not classical humanistic and naive realism. For Pickering, nature does not
simply exist “out there” to be discovered and represented by human actors;
on the contrary, “the world makes us in one and the same process as we make
the world” (1995, 24). This means that the “truth” of our scientific knowl-
edge does not exist independently of the practices in which it is established.
For a realist Pickering, just as for Latour, facts are still produced, or manufac-
tured, not discovered.

This posthumanist and “pragmatic” realism may not seem very different
from poststructuralistsemiotics inspired by theworks of later Barthes, Derrida,
Kristeva, and others. Yet along with the obvious similarities there is a clear
difference. For instance, it is one thing to think symmetrically by proclaim-
ing “the death of the author” and “the infinite deferral of the signified” and
to consider humans, machines, papers, plans, concepts, and things such as
microbes as simply nodes in the continuous network of signifying relations,
mediations, translations, and negotiations of meaning (see Barthes 1979, 76;
Foucault 197gb, 159). It is quite another thing, though, to see these actors as
materially different, even incommensurable, forces engaged in practical, ma-
terial interactions in which they are variously engaged, captured, adjusted,
transformed, brought apart, reassembled, tinkered with, and tuned together
without a guarantee of “perfect tuning” (see Pickering 1995, 53).

Thus, instead of the image, implied by poststructuralists, of a self-writing,
self-referential text, Pickering offers another image—that of “a kind of ma-
chine built from radically heterogeneous parts, a supercyborg” of sorts (1995,
183). This idiomatic shift has immediate consequences for the methodology
and practice of science studies. Instead of focusing on texts behind facts,
Pickering focuses his research on machines and instruments as paradigmatic
mediators between human and material agency. Instead of dealing only with
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the discursive construction of science, he pays close attention to how instru-
ments and machines “capture” and frame human and nonhuman agency in
laboratories and other academic settings in an effort to stabilize the resultant
assemblages of forces into scientific facts and tenable theories.

Pickering’s “machines” are not just mechanical intermediaries pro-
grammed to transmit information without distortions or perform any other
operation needed for humans. This is what so-called “free-standing ma-
chines” have been expected to do.> Cybernetic machines like the homeostat
provide a much better model for Pickering’s conceptualization of what he
calls “machinic agency.” These kinds of machines are manifestly designed
to do the things that the operations of other machines tend to conceal: they
adapt to the environment, learn from preceding interactions, and change
their own behavior and the behavior of other agencies such as the goals and
interests of experimenters and other humans involved. Furthermore, unlike
poststructuralist “discourses” Pickering’s machines cannot treat their envi-
ronments as pliable putty for control and mastering. The kind of translations
in which they serve as mediators takes place not in the airless realm of dis-
course but in real space and time.

At this point we reach another crucial dimension of Pickering’s frame-
work—temporality and “historicism.” To be sure, with respect to the theme
of time and history sts adherents cannot claim a total rupture with semi-
otics. When French structuralists insist on the multiplicity of temporalities
that cannot be integrated within one master narrative of history, sts does not
have any problem with this idea. When poststructuralists, following Derrida,
announce something like “history not only passes but transforms” (Latour
1999, 306), sTS has nothing to do but agree.

Pickering argues, however, that the differences are more pronounced on
the level of research practice. For instance, cultural studies as inspired by
poststructuralism does not know real historicity; rather, it “can only regis-
ter correlations and alignments between multiple elements and strata, but,
in default of tracking the details of cultural evolution, the temptation is to
unreflectively assign explanatory priority to some subset of these elements”
(1995, 223). That is, by avoiding time and history cultural studies risks exag-
gerating the plasticity of some cultural elements and assigns to others—such
as power apparatuses—the ability to be non-emergent “unmoved movers” of
the emergent transformations within human practice.
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In contrast, in Pickering’s view, “scientific culture has to be seen as intrin-
sically historical, in that its specific contents are a function of the temporally
emergent contingencies of its production” (1995, 209). In his framework,
historicity and materiality hang together. “History transforms” precisely be-
cause scientists recurrently run into resistances to their plans and goals on the
part of not only other humans but also institutions, machines, and things. In
response, scientists revise their plans, theories, interpretations, and condi-
tions of the experiment or machines involved—that is, they perform accommo-
dations toward resistances they meet. This patterned alternation of passive and
active stances, or a “dance of agency,” behind brute contingency and open-
endedness of the performative process of translation and modeling in scien-
tific practice is what Pickering calls “the mangle or practice” (1995, 22).3

Pickering insists that there is no “unmoved mover” that preexists the man-
gle and defines its course and consequences. He opposes evolutionary theo-
ries that postulate the state of equilibrium, or the perfect adaptation between
the organism and the environment. Nothing like this happens in scientific
practice or any other human practice. Scientific theories and the world,
as well as machinic and human agencies, are never perfectly tuned together.
At best, they are “interactively stabilized” in the turn-taking sequences of
resistances and accommodations. These stabilizations may produce
“disciplines”—that is, relatively robust practices such as algebra or imprison-
ment (1995, 145; cf. Foucault 1977). Yet even disciplines can be unmade.
Ultimately, the mangle-ish mechanism of human practice implies that its every
aspect is produced in the incessant interplay between various agencies.

Overall, although Latour and Pickering acknowledge the significance of semi-
otics in promoting the posthumanist and constructivist idiom in the studies
of science and culture, they also underline the limitations of purely textual
constructivism. Their criticisms can be reduced to two moments: semiotic
framework is idealistic (or textualist) and often ahistorical. Pickering’s “cyber-
netic” theory of the mangle is, to an extent, an attempt to go beyond semiotics
on these two accounts.

Texts and Things: Toward Materialistic Semiotics

Does this criticism of semiotics mean that thinking in terms of texts, codes,
symbols, and meanings has lost its use value for the purposes of constructing
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not only a “theory of scientific practice” but also a theory of human practice
as a whole? This seems to be what Pickering (1995) is saying. However, this
conclusion is based on a number of erroneous assumptions.

Adherents of STS often consider literature and art—the primary objects of
semiotics and the models for many of its broader theoretical constructions—
inadequate as sources of inspiration for constructivist scholarship. Latour
(1987, 61) sets in opposition the artistic text as “a place for a leisurely stay”
to the scientific fact as a bastion “made for attack and defense.” However,
this is not the only understanding of the relationship between texts and facts
that is possible. The same applies to Latour and Pickering’s identification of
semiotics with textualism and idealism. This identification is not necessary,
and thus the category of “text” does not inevitably lead into an enclosure in
the empire of signs. Last but not least, the critics of semiotics implicitly share
the assumption that it is possible to accomplish anti-disciplinary synthesis
by means of exporting STS ideas into neighboring fields, without regard for
the existing frameworks used by the practitioners of these fields. Pickering’s
postulate of the scale invariance of the mangle may serve to justify this impe-
rialism of sorts (1995, 234).

In the remainder of this chapter I elaborate on aspects of an alternative
strategy of anti-disciplinary synthesis. In short, this strategy consists in seek-
ing a dialogue with the existing theories of arts and culture that share a basic
ontology with Latour’s and Pickering’s sTs. The possibility of such a dialogue
is based on the idea that art, and literature in particular, and the category of
text has not yet lost its ability to provide an instructive model for a construc-
tivist but nonidealistic understanding of human practice.

Due to its strong reputation of being a stronghold of “old-fashioned”
structuralism, the TSS seems to be a rather unlikely partner in the dialogue
with science studies. Mikhail Bakhtin, another important Russian cultural
theorist who gained a much broader recognition in the West in the 198os,
contributed to this reputation. In the early 1970s, he formulated a now-
classical criticism of Tartu semiotics by stating that it “deals with the trans-
mission of a ready-made communication using a ready-made code” (1986,
147). In his manuscripts he also confessed that he was bothered by the “en-
closure [of the Tss] within the text”—its preference for spatial mapping of
meaning and its apparent inability to comprehend the passage of time.
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As observers have started to notice only recently, however, these descrip-
tions apply better to Jakobson and his Russian admirers, many of them TSs
members, than to Lotman. In fact, starting in the early 1970s Lotman inde-
pendently developed some of the major tenets of postructuralist paradigm
in the framework of Tartu semiotics (Emerson 2003; Schonle 200r1). To this,
I have to add that Lotman and some of his colleagues did more than this; no-
tably, they went a long way in creating a materialistic and historicist cultural
theory based on a concept of “text” compatible and even interchangeable
with “machine” as understood by science studies. In what follows, I outline
some of the major tenets of Lotman’s text semiotics insofar as they are rele-
vant to the comparison and possible dialogue with science studies.

I will start with Lotman’s “poststructuralism.” Even in his early works on
the structure of poetic texts Lotman challenged not only naive realist ortho-
doxies but also formalist and structuralist ones by developing ideas of the
“complexity of a text.” Instead of treating a literary text as a sum total of artis-
tic devices or a result of “recoding” or repackaging an already existing mes-
sage from one code (language) to another, Lotman conceived of a text as a
“complexly constructed meaning” (1972, 38).

A text is complex when it cannot be restated in a compressed form without
asignificantloss of information (Lotman 1964). Here, Lotman follows Andrei
Kolmogorov’s version of information theory. More original is his portrayal of
the mechanism of complexity (1972, 1990, 1998 [1970]). A text’s complex tex-
ture is “woven” (see the Latin term textum) out of a multiplicity of “codes”
including genres and styles, meter and rhyme, rhetoric techniques, and ide-
ologies and other texts. For instance, a poetic text can be seen as the superim-
position of a supplementary order—meter, rhythm, repetitive sequence, or a
distinctive graphic pattern—on a piece of ordinary discourse. In effect, or-
dinarily unconnected words, sentences, and even morphemes (such as end-
ings or roots) appear to be connected in new and unexpected ways. Both the
“what” and “how” of the text in question appear to bear a distinctive “seman-
ticload”; and, as Lotman states, “any element, including misprints, may turn
out to be significant” (1990, 48). This leads to “stifling the primary seman-
tic connections” (28—30), and the act of communication loses its fluency and
turns onto itself. In other words, the unlikely juxtaposition of the fragments
of various discourses challenges the naturalness and familiarity of the link
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between the signifier and the signified, and thus makes it a matter of con-
scious choice rather than that of “automatism,” to use a formalist phrase.

Indeed, this description of the mechanism of irreducible complexity is a
version of the Russian formalist idea of defamiliarization, where art snatches
ordinary things out of the context of their habitual associations and makes
them look “strange”—as if seen for the first time (see Erlich 1981, 76). Yet in
contrast to the early formalists, Lotman’s work in the 1980s no longer limited
textual complexity to sophisticated literature and art. Like Barthes and his Tel
Quel colleagues, Lotman finds it anywhere in human culture—in such diverse
areas as mythology, fashion, cooking, politics, and everyday behavior (1990,
33). Art retains the status of activity in which the interaction between irrec-
oncilable discourses is an explicit factor in the author’s composition and the
reader’s reception of the text. This convergence with French theorists has
been difficult to notice considering that Lotman’s subjects are usually his-
torical and Russian.

Other notable convergences include those between the poststructuralist

” «

and Lotman’s understandings of “translation,” “play,” and “intertextuality.”
Lotman’s “text” is as much a message as it is a medium. Yet, it is not an inter-
mediary that simply conveys messages that can equally be conveyed otherwise.
Atextalso “translates” in a sense shared by sTs adherents and poststructural-
ists; in Latour’s words, translation is “displacement, drift, invention, media-
tion, the creation of a link that did not exist before and that to some degree
modifies the original two” (1999, 179). According to Lotman (1990, 28), the
interactions in the textual plane create “new, relationary meanings” irreduc-
ible to, and unpredictable from, the original expectations.

This sense of unpredictability, open-endedness, contingency, and emer-
gence leads Lotman to introduce “play” as central to his text semiotics. Even
in his early writings the concept of “play” refers to the situations in which
rules (codes, genre conventions, etc.) are not fixed in advance: “Rules are
established in the course of playing” (1964, 174). Later, Lotman repeatedly
argued that the course of the textual play is not bound by any preliminary
expectations or meanings. Thus understood, textual play involves “an acute
awareness of the possibility of other meanings” (1998 [1970], 77).

Finally, in contrast to many of his structuralist colleagues and to his por-
trayal by Bakhtin, Lotman opens up his notion of “text” to the outside social
world. He argues that each word in a poem is perceived by a reader, and thus
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should be explicitly understood by a researcher, not only against the back-
ground of other words in the poem but also against the background of other
poetic and non-poetic uses of this word in literary tradition and everyday life
(see Gasparov 1994, 12). In Lotman’s commentary on Aleksandr Pushkin’s
Eugene Onegin (1980) he demonstrated to what extent it is impossible to under-
stand the complex, subtle, and playful structure of the poem outside of the
network of intertextual and social relations that constituted the everyday life
of the Russian gentry in the early nineteenth-century. Far from assuming that
the internal text structure reflects social reality somehow, Lotman showed
how both texts reflect upon the “extratextual reality” and this reality sometimes
models itself on texts (1980, 8, 11, 371).

These remarks reveal both Lotman’s structuralist roots and his ability to go
beyond structuralism. Yet, Lotman did not simply reinvent poststructuralism
under Soviet conditions. Instead he went in a rather different direction, which
incidentally anticipated, on a number of accounts, the performative, post-
humanist and realist idiom developed by Latour and especially by Pickering.
In short, he did in the 1970s and 198os what sTs adherents claim to be doing
today: he turned contemporary semiotics on its head and thus put literary and
cultural theory on its feet.

There are two major aspects of this “revolution”: Lotman’s materialism
and historicism. Before I turn to Lotman’s account of temporal emergence
in textual construction, let me discuss how materialistic semiotics is possi-
ble. As noted above, according to Pickering this is an oxymoron: either you
are trapped in the world of “shadows” or representations, or you deal with
“things themselves.” However, this quasi-Platonic vision prevents us from
seeing that texts are things—and in the sTs sense of the word, too.

Lotman’s texts are “things” in a number of ways. He demonstrates that the
way texts are constructed and do things in the world cannot be understood
only in terms of the infinite games of purified signifiers, the materiality of
which is constantly deferred. In Lotman’s account, semiosis, a meaning-
making process, involves both signifiers and signified, soul and body, richly
polyphonic cultural objects (symbols, other texts) and “asemantic” sights
and sounds of the material world—a drumbeat, the rhythm of the train
wheels, the material texture of the canvas, a sunrise in the Grand Canyon, or
an accidental wax stain on an unfinished painting (Lotman 1990, 20—35).4
In sTs terms, Lotman’s “text” is a heterogeneous and posthuman space,
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or a “surface of emergence,” in which various human, nonhuman, social,
and material elements enter into a set of unpredictable and performative
interactions.

Thus portrayed, literary, artistic, and broader cultural texts are much more
like sTS’s scientific facts than Latour and Pickering would want to admit.
They are made out of resisting matter rather than out of malleable putty in the
“hands” of discourse. As one of Lotman’s colleagues pointed out, it is a “de-
constructionist” theorist who inhabits “a comfortable apartment in which he
enjoys an opportunity to move furniture from here to there” (Gasparov 2000,
237). Actual writers, artists and students of culture have to tackle with “the
chaos of resisting things” (237). Just like some facts and theories in science,
many texts may disappear in the fissures of expanding intertextuality, while
others are able to “withstand the assaults of a hostile environment” (Latour
1987, 45). Incidentally, this implies that the process of production and diffu-
sion of scientific knowledge and, for example, literary classics may have more
in common than is generally thought.

As if to underline this convergence, Lotman introduces a battery of idi-
oms that reminds us more of Pickering’s mangle than of Barthes’s play of
signifiers. If metaphors of “conflict” and “rupture” can be traced to Marxism
and late formalism, then the idioms of “flickering,” experimentation, and
machinic analogy have a distinctively STs taste to them. For instance, Lotman
frequently points out that literary texts, especially poetic ones, produce their
“consciousness-expanding” effect on readers by the mechanism of pulsation,
or flickering (mertsanie), of different discourses, plot lines, rhythmic patterns,
and graphic setups of the text. He also often adds that the “flickering” between
forgetting and not forgetting when one is confronted by an imaginary hap-
pening is the essence of the “work” accomplished by the work of art. Lotman
shows how this flickering effect helps to transform the text in the reader’s
perception from a mere transmitter of information into a generator of mean-
ing, a partner in the dialogue, and an initiator of the reader’s “self-discovery
and auto-psychotherapy” (1990, 29). The way that Lotman describes this
process is quite similar to the way that the brain physiologist and cyberneti-
cian Grey Walter described the effect of visual flicker on the brain: “At cer-
tain frequencies the rhythmic series of flashes appeared to be breaking down
some of the psychological barriers between different regions of the brain”
(1953, 971; cf. Pickering 2004c).
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Indeed, this similarity is not an accident: Lotman was quite fascinated by
the analogy between text and machine. In mature versions of his theory, his
image of a text (and later a culture) as a “thinking machine” is not reminis-
cent of an earlier structuralist image of a stable, closed, and deterministic
system. Rather, the “thinking machine” is portrayed as an open system far
from equilibrium; a system in the process of incessant mutual adjustments
with the environment and among its constitutive structures (codes, texts,
humans)—a process of “learning” and meaning making (see Lotman 1992
[1983]). The similarity of this imagery to Pickering’s “cybernetic” model of
machinic agency can be underscored by the fact that Lotman was at one point
seriously proposing an idea of “artonics,” that is, the cybernetics of the artis-
tic text (2000, 112-15).

In a similarly sTs manner, Lotman specifies this machinic process as “exper-
imentation.” Artis an ongoing experiment with reality (1992, 232). In contrast
to a daily relationship to things, art is an engagement aimed at awakening the
potentialities dormant or repressed within them. Any artis the art of expanding
the limits of the possible. Even the most realistic artwork is a kind of laboratory
in which we do not necessarily “break with everyday reality (bytovaia dannost’),
but rather remove the crust from its surface. . . . Itis a reconstitution (perestroika)
of'the established and a recombination of the fixed. And therefore, itis a kind of
ripping life open (vsparyvanie zhizni) from within” (2003, 271).

As a result of the open-ended experimentation “in the thick of things,” a
literary text is analogous to a scientific fact. The major difference is that the
factis such only upon the demise of the scientific text: the artificiality of texts
is not compatible with the “naturality” of facts. Therefore, an sts scholar
has to “quit the text and enter the laboratory,” in Latour’s words (1987, 61).
In contrast, the artistic text is itself a laboratory and a fact of culture. It endures
in time not due to the successful transformation of the possible into the nec-
essary but by keeping the options open and variants multiple. This openness
leads us to another aspect of Lotman’s text semiotics, his “historicism.”

Text Generation and Temporal Emergence:
Lotman’s “Mangle”

In searching for allies for his project of extending the mangle of practice be-
yond scientific practices, Pickering (1995, 223) points to Anglo-American
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cultural studies. Pickering’s interest is understandable considering that he is
particularly indebted to early cultural studies, especially to E. P. Thompson’s
classical study of the open-ended historical transformation of English social
structure in the course of industrialization. Yet, simultaneously, Pickering
hardly hides his reservations about the direction in which cultural studies has
developed after being profoundly influenced by French poststructuralism.
As we have seen, he is weary of the tendency of contemporary cultural studies
to focus on “synchronous mapping”—that is to ignore history and to over-
emphasize the plasticity of cultural resources (1995, 118, 222).

Lotman, on the other hand, does not encounter these problems—despite
his reputation of a traditional structuralist. His framework allows him not
only to recombine realism with textuality but also to bring together the “syn-
chronous mapping” of the cultural landscape with the account of its transfor-
mation in time. In Lotman’s latest (199o) theory of art and culture, these are
simply two compatible perspectives on the same dynamics of “unpredictable
self-development” constitutive of the reality of artistic and cultural texts.

Lotman’s semiotics is deeply historicist but not in the sense of the old his-
toricism, which Tssscholars call “Hegelism.”s In Lotman’s words, the Hegelian
historicism “teaches us to have reverence for the realized facts,” while the
Tartu historicism is interested in “what might have happened but did not
become reality” (1992, 96). If the old historicism takes the situation after the
historical choice was made and projects this choice into the past in a search
for “origins,”® the new historicism explores the cultural controversy before it
was settled and when it was both “a continuum of potential possibilities” and
an “irreversible (unbalanced) process” (1990, 230-33).

In his latest books (1990, 1992), Lotman uses the language of Ilya Pri-
gogine’s synergetics to give Tartu historicism its final shape. More specifi-
cally, he provides a broad outline of the mechanism of cultural evolution as
a cascade of the moments of serendipity, or “explosions” (vzryvy). Lotman
argues that human history proceeds through a series of points of bifurca-
tion, or situations when preceding states of the system do not determine the
outcomes. These are crossroads where decisions on where to go next have
to be made under the conditions of the highest unpredictability. These mo-
ments lead to ruptures in continuity, or explosions, and the emergence of
new “paths” out of the continuum of virtually “equiprobable” outcomes.
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In Lotman’s definition, culture is “a continuum of potential possibilities with
chance serving as the starter mechanism” (1992, 232).

Although Lotman’s historicist conception of “explosive evolution” is pro-
vided with a mature formulation only in his last books, it can be found in
his earlier essays where it is often aimed at narrower matters (e.g., Lotman
1992 [1983]). Within the realm of art, these are his—and his colleagues’
and students’—painstaking historical reconstructions of the details of the
transformations that various texts undergo in the course of their writing and
reading.

In what follows, I will summarize Lotman’s (1990, 75—78) account of the
history of writing of Fedor Dostoevsky’s The Devils. This example is interesting
notonly because it is exemplary within the field of Russian literary studies but
also because it reveals the striking commonalities between Lotman’s histori-
cism and Pickering’s idea of the mangle of practice. As I will try to show, Lot-
man’s dialectics of “symbolic” and “linear” stages in text writing is analogous
to Pickering’s dialectics of resistances and accommodations. Simultaneously,
this microcase allows us to see the differences between two perspectives
and the particularities of Lotman’s synthesis between synchronic and histori-
cal analysis.

The point of departure for Lotman’s analysis of “text generation” is his col-
leagues’ mechanistic and structuralist account of this process. This is how
Lotman provides a setup for his perspective: “We cannot envisage the gener-
ation of a literary text as an automatic working of a single, set algorithm. The
creative process is an irreversible process, and hence the passage from one
stage to another must involve the elements of randomness and unpredictabil-
ity. Consequently, . . . if we ‘roll up’ the text in the reverse direction we will not
arrive at the original theme” (1990, 74). Lotman starts his analysis with de-
scribing a bundle of “ideas,” projects, plot sketches, headings, and potential
epigraphs that can be found in Dostoevsky’s sketchbooks. This raw material
contains a number of “primary symbols,” or emotionally and semantically
charged clusters of associations brought together by strong personal experi-
ences and social currents, like the populist terror in 1870s Russia. Examples
of such symbols in Dostoevsky’s sketchbook are “envy,” the slap (a recur-
rent symbol of utter humiliation), and the little red spider. These symbols en-
compass a range of potential plot developments but they do not define what
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happens next. Everything the analyzer can do at this stage, according to Lot-
man, is to trace the processes of how the writer gradually channels a huge
amount of primary symbolic material into a number of episodes characterized
by linear narrative structure. Here, intention is being transformed into nar-
ration, the creative activity is channeled into existing genre frameworks that
“speak by” the writer (Lotman 1990, 74).7

Yet, “as soon as this tendency to exposition or narrative construction can
be observed, we are witness also to a growing inner opposition to this ten-
dency” (75). Dostoevsky’s imagination, his writing, and his thematic resist the
push for linearity. In effect, the attempt to reduce textual complexity leads to
the activation of new associations, links, and possible plot lines: “The syn-
tagmatic construction is replaced by a multi-dimensional space of plot poten-
tialities” (75). What happens at this stage is familiar to anyone who writes:
a freshly printed first draft starts to be covered with remarks and even whole
paragraphs “written in different handwriting and in different sizes, at differ-
entangles. . .. Many of the jottings are not texts, but mnemonic abbreviations
of the texts preserved in the author’s mind” (75—76).

The next stage singled out by Lotman is, in Pickering’s words, “accom-
modation,” or the extraction of the linear elements out of the multidimen-
sionality of the work drafts. And so it goes: through the stages of active
planning, sketching, and writing and on up to the stages when the writer be-
comes “passive” in the face of established disciplines of writing and thinking—
until a text achieves a certain closure in the form of the published novel. In
Pickering’s terms, a text is generated in the course of “interactive stabili-
zations” through a chain of “free” and “forced” moves (1995, 116).

These analogies are so striking that it is easy to overlook important differ-
ences. While Lotman emphasizes the simultaneity of active and passive, or
sending and receiving, moves, Pickering primarily tracks their temporal se-
quence. By emphasizing simultaneity, Lotman wishes to make a point that the
writer may be at one and the same moment active and “receiving.” That is, he
can resist the demands of the reading public or established genres and simul-
taneously accommodate them selectively within a new textual construction.

This is not a return to “paleostructuralism.” Simply, for Lotman, there is
no conflict between the synchronous mapping of the textual space and track-
ing its real-time transformation and extension. What can be seen as a turn-
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taking process of resistances and accommodations can also be seen as a tension,
struggle, interplay, or “flickering” between two polar but coexisting tendencies
and even spaces—activity and passivity, unity and dispersion, continuity and
“explosion,” as well as center and periphery—within a certain text or another
cultural object, from the oeuvre of an author to the culture of the Russian gentry
or Russian national literary tradition (see Lotman 1990, 143-50).

In the framework of Lotman’s statements in his later years, the lan-
guages of spatial mapping and temporal emergence are not only compatible
butalso interchangeable. For instance, the creative interplay between a narra-
tive discourse and a rhyme in the textual space of a poem can also be rendered
as a process in which the “original” (materinskii) discourse is “invaded” by some
“alien semiosis” and produces more or less profound shifts in meaning and
performance of the text (1990, 28).

These spatial and temporal renditions are not contradictory for Lotman
because they point to different aspects of the processes of self-organization
and “self-development” in art and culture. The concept of “unpredictable
self-development” is the culmination of Lotman’s historicism. This category
implies that “cultural texts”—from Dostoevsky’s novels to “the Petersburg
text” continuously written in words and stone—are complex adaptive sys-
tems analogous in principle to their counterparts from the nonhuman world
(see Kauffman 1995). Texts, as well as humans and cultures, constitute them-
selves in mutually adaptive interactions with the outside world of other texts,
humans, cultures, machines, and things.

Here, “adaptation” does not mean fitting oneself into the ready-made en-
vironment; rather, it has a character of performance and play. Lotman could
easilyjoin the Russian physiologist Nikolai Bernstein (Bernshtein) in his tell-
ing image of the organism in the environment: “To use a metaphor, we might
say that the organism is constantly playing a game with its environment,
a game where the rules are not defined and the moves planned by the oppo-
nent are not known” (quoted in Gerovitch 2002, 359). Overall, in his theory
of unpredictable self-development Lotman breaches the gap between the
structuralist methodology of cultural mapping and the historicist study of
cultural practices in time. Furthermore, by bridging between culture and life,
as well as cultural and biological evolution, Lotman firmly anchors his em-
pire of signs in the material world.
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Conclusion

In the Mangle of Practice Pickering issued a call for an anti-disciplinary synthe-
sis, yet he did not specify clearly how to achieve it. Two possible strategies of
such synthesis come to mind. One is a strategy of imperialistic expansion:
by appealing to the “scale invariance” of the mechanisms they study, sts ad-
herents impose their idiom on the neighboring fields of social and cultural
studies and largely ignore the categorical and theoretical apparatuses already
present in these fields. The second strategy is that of dialogue with existing
paradigms beyond science studies in an attempt to find theoretical and meth-
odological convergences. The former, I believe, is more risky than promising
and thus should be avoided. Conversely, the latter can be quite fruitful espe-
cially if it focuses on idioms whose impact on other fields is hard to overes-
timate. Semiotics is definitely one such idiom: acknowledged or not, it has
furnished contemporary studies of culture with many of its current categories
and analytical tools. Yet, as it is commonly understood, semiotics appears to
many sTS adherents as yesterday’s news of limited theoretical and practical
value. The objective of this chapter has been to change this impression and to
demonstrate the possibility and the fruitfulness of a dialogue with the partic-
ular brand of literary and cultural semiotics personified by Iurii Lotman.

Are we now closer to the anti-disciplinary synthesis Pickering is talking
about? Time will show. Here it suffices to mention a few immediate benefits
ofintroducing Lotman’s ideas to the science studies community. First, due to
Lotman’s semiotics, art and literature may once more be considered as pos-
sible sources of insights into the nature of science and human practice, as
they once were. After Lotman, we can no longer set in opposition the artistic
text as “a place for a leisurely stay” to the scientific fact as a bastion “made
for attack and defense,” as Latour (1987, 61) once did. However brilliant, this
metaphorical opposition presumes the fiction—shared, ironically, by both
common sense and poststructuralists—that art is some dematerialized space
for play with symbols without the consideration for these symbols’ history
and materiality. In contrast, Lotman’s semiotics urges us to bring art back to
where it belongs—to the chaos of the resisting world.

Second, Lotman’s semiotics suggests the compatibility of the historicist
perspective on temporal emergence with the synchronous mapping of “trans-
verse cuts through cultural webs” (Pickering 1995, 222). If Latour, Pickering,
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and their colleagues accept this idea, this acceptance should lead to a sub-
stantial rethinking of the relationships between science studies and structur-
alist tradition and thus to rewriting the historical genealogy of contemporary
science studies.

The third, but probably most important, benefit of the dialogue with
Lotman’s semiotics consists in the rehabilitation of the category of “text” for
use by sTS. Lotman removes the stigma of idealism and solipsism from this
category by giving it a materialistic and historicist interpretation. In this in-
terpretation, “textuality” provides an adequate medium for translating the
mechanism of mangling from the realm of science to other realms of human
practice. In effect, Lotman’s interpretation allows us to avoid the imperialis-
tic strategy of expansion and suggests a scenario of a more “organic” synthe-
sis of the varied idioms that deal with the mechanisms of self-organization,
emergence, and unpredictability in various domains of social life and mate-
rial world.

In exchange for these contributions, it is only fair to give Soviet semiotics
and Lotman’s cultural theory one more chance to be considered in all serious-
ness by the Western academic community.

NOTES

1. Iretain the 1970s term “Soviet semiotics” for a number of reasons. First, to dif-
ferentiate the intellectual idiom of the TSS from “Russian semiotics”—the desig-
nation usually applied to the ideas of Mikhail Bakhtin and his circle in the 1920s.
Second, to underline the multiethnic membership and the transnational location
of the School: Tartu, Estonia, was a Soviet town, not Russian.

2. In Pickering’s words, modern “purified discourses emerged as a part and parcel
of new regimes of production and destruction dependent upon the use of free-
standing machines: cannons, for example” (1995, 4).

3. The mangle “conjures up the image of the unpredictable transformations worked
upon whatever gets fed into the old-fashioned device of the same name used to
squeeze the water out of the washing” (1995, 23).

4. The last example comes from Leo Tolstoy’s Anna Karenina: instead of ruining an
unfinished painting, the wax stain gave the painter a new idea on how to con-

tinue his long-abandoned project. Here, this asemantic, or simply meaningless,
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7.

242

phenomenon acquires a double significance of both a code and a sign upon en-
tering simultaneously Tolstoy’s novel and the painting in it.

Among unorthodox Soviet intellectuals, “Hegelism” often served as a euphe-
mism for Soviet Marxism.

That is, for an old-style historicist, history is “a cultivated forest where all trees
converge on [him]” (Lotman and Tsiv’ian 1994, 31-32).

Cf. Pickering 1995, 22—23, on the dialectics of passivity and activity.



Ontological Dance

A Dialogue between Heidegger and Pickering*

CAROL J. STEINER

MODERATOR: Today we have a rare opportunity to eavesdrop on a philo-
sophical dialogue between two thinkers, neither of whom considers him-
self a philosopher, at least not in conventional terms. Martin Heidegger is a
thinker about being and the father of his own brand of phenomenology, and
Andrew Pickering is a thinker about science practice and the father of the no-
tion of the mangle.

We’ve come together today for something of a debate—one that was
prompted by Professor Pickering’s confident claim in his chapter “New On-
tologies” (this volume) that Professor Heidegger was wrong in his assertions
about science and what Professor Heidegger called “the enframing.”

The aim of this dialogue is to bring to light the different perspectives
from which both scholars view the intersection between science and life.
Their views represent two different generations of thinking about science,
although Professor Heidegger was probably considerably ahead of his time

*This imaginary dialogue consists mostly of quotes drawn from Heidegger’s various
texts and from Pickering’s The Mangle of Practice (1995) and his chapter “New Ontolo-
gies” in this book. In the dialogue, their original words are shown in standard type
while all words inserted by me are in italics, except when I speak as the moderator.
Where quotes come from Being and Time, the Stambaugh (1996) translation is used,
but page references for the Macquarrie and Robinson (1962) translation are also
shown. Martin Heidegger was a twentieth-century German philosopher who wrote
extensively about science and technology but is best known for his analysis of being

(ontology). He died in 1976.
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and not representative of his generation’s thinking about science. His views
in many ways are echoed in Professor Pickering’s account of the mangle. But
they differ on whether or not there still is a singular way of practicing science.
Is it, as Professor Heidegger argues, a unitary scientific culture and practice?
Or, as Professor Pickering claims, do postmodern forms of science, founded
on cybernetics and similar complex systems, represent a multifarious flower-
ing of new scientific ontologies?

Let’s begin on common ground by asking Professor Heidegger what he
finds appealing about Professor Pickering’s work on the mangle. Professor
Heidegger, I would have thought you would accuse Professor Pickering of
being concerned with beings rather than being—that is, of working in ontic
rather than ontological mode.

PROFESSOR HEIDEGGER:Therootsofexistentialanalysis...areontic. Only
when philosophical research and inquiry themselves are grasped ontically . . .
does it become possible atall . . . to get hold of a sufficiently grounded set of
ontological problems. (Heidegger 1996, 14; 1962, 34)

MODERATOR: So Professor Pickering is on the right track?

PROFESSOR HEIDEGGER: He is more than on the right track. There are three
basic components of phenomenological method: reduction, construction,
and destruction. Destruction is a critical process in which the traditional con-
cepts, which at first must necessarily be employed, are deconstructed down
to the sources from which they were drawn. The mangle takes us to the sources
from which scientific concepts and machines emerge, from the culture and practice of sci-
ence. (Heidegger 1988, 23)

MODERATOR: Let’s begin by looking at how each of you view science.

Ontology of the Mangle and the Phenomenal World

PROFESSOR HEIDEGGER: Ina 1938 lecture I suggested that the essence of what
we call science is research . . . I saw the essence of research as the fact that know-
ing establishes itself as a procedure within some realm of what is, in nature
or in history. Procedure does not mean here merely method or methodology.
For every procedure already requires an open sphere in which it moves. And
it is precisely the opening up of such a sphere that is the fundamental event
of research. That opened sphere becomes the culture in which science is done. (Heidegger
19774, 118)
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PROFESSOR PICKERING: I take culture in the broad sense, to denote the
made things of science, in which Iinclude skills and social relations, machines
and instruments, as well as scientific facts and theories. (Pickering 1995, 3)

PROFESSOR HEIDEGGER: Indeed. And all those things get extended through em-
ployment of what I called a fixed ground plan of natural events which sketches
out in advance the manner in which the knowing procedure that you call prac-
tice must bind itself and adhere to the sphere opened up. This binding adher-
ence is the rigor of research. Through the projecting of the ground plan and
the prescribing of rigor, the procedure makes secure for itself its sphere of
objects. I think your colleague Ian Hacking (199 2) called this the self-vindication of sci-
ence. (Heidegger 19774, 118)

PROFESSOR PICKERING: “Binding adherence” alsosoundslike whatI havereferred
to as disciplined human agency, the sedimented, socially sustained routines
of human agency that accompany conceptual structures as well as machines
and that constrain human intentionality (Pickering 1995, 29). [ argue that existing
scientific culture predisciplines the extended temporality of human intention-
ality . . . but the predisciplining of intent by existing culture is only partial.
(Pickering 1995, 19)

PROFESSOR HEIDEGGER: That's right. The culture can’t be so draconian as to
inhibit discovery, correction, and change. Thomas Kuhn (1970) provides an excellent
picture of how binding adherence works in scientific practice and why it is important to
scientific progress.

PROFESSOR PICKERING: [ think the predisciplining of intent is only partial be-
cause another force is also asserting itself—material agency in the form of resistances.
Resistances can confound the best-laid plans of scientists so that the goals of scientific
practice emerge in the real time of practice rather than being fixed in the abstract
planning of research. (Pickering 1995, 19—20)

PROFESSOR HEIDEGGER: I agree that something resists human will and goals
in scientific practice, but we differ on where it comes from. As I understand resistances,
you situate them between material and human agency. I situate them wholly within the
ground plan of science’s culture and practice, and I call them change.

PROFESSOR PICKERING: That sounds like resistance as disciplined agency.
Don’t you believe in material agency?

PROFESSOR HEIDEGGER: [tisn’t a question of belief. It's a question of ontology.
Ifthe sphere, the culture, that is projected by research is to be representative, then
itis a matter of bringing it to encounter us in the complete diversity of its levels
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and interweavings. Therefore procedure, what you call practice, must be free to
view the changeableness in whatever it encounters. Only within the horizon
of the incessant otherness of change does the plenitude of particularity—
of facts—show itself. But the facts must. . . represent the changeable in its
changing, mustbring it to stand and let the motion be a motion nevertheless.
The fixedness of facts and the constantness of their change as such is “rule.”
The constancy of change in the necessity of its course is “law.” It is only
within the purview of rule and law that facts become clear and machines work
reliably. Research into facts or the fashioning of machines in the realm of nature
is intrinsically the establishing and verifying of rule and law. Resistances and
material agency in your account of the mangle are just changes to be accommodated within
the rule and law of science, within its culture and practice. (Heidegger 1977a, 120)

PROFESSOR PICKERING: [ disagree. The contours of material agency are
never decisively known in advance, scientists continually have to explore
them in their work, problems always arise and have to be solved in the de-
velopment of, say, new machines. And such solutions—if they are found at
all—take the form, at minimum, of a kind of delicate material positioning or
tuning, where I use “tuning” in the sense of tuning a radio set or car engine,
with the caveat that the character of the signal is not known in advance in sci-
entific research. (Pickering 1995, 14)

PROFESSOR HEIDEGGER: Yes, but [ am saying that the resistances and material
agency that you talk about emerge wholly from within the rule and law of science, despite
having their phenomenal origins in a realm beyond it. Your resistances and material
agency are the constructions of science—the way science represents its sphere of thematic
interest to itself and deceives itself about its relationship with the world that exists out-
side it in the phenomenal realm. The ontology of resistances and material agency is man
made, not phenomenal.

MODERATOR: S0 how do you see the phenomenal world as distinct from
the world of the mangle of scientific practice?

PROFESSOR HEIDEGGER: In Being and Time I used the term “world” to name
the thingly environment in which people exist—an environing realm of related useful
things (Heidegger 1996, 61; 1962, 93). I referred to “useful things” as a realm because
there is no such thing as one useful thing. There always belongs to the being
of a useful thing a totality of useful things. (Heidegger 1996, 64; 1962, 97)
This idea of a realm of interconnected useful things—uwhich I call “equipment” or “stuff”
(Heidegger 1996, 64; 1962, g7)—resonates in Bruno Latout’s actor network.
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PROFESSOR PICKERIN G: But there are people in an actor network. Are there peo-
ple in the realm of useful things?

PROFESSOR HEIDEGGER: No, people have a unique being of their own. But both
“useful things” and “world” imply a connectedness with people. Useful things are useful
to people; the world is the wherein that people live, in “the thick of things” as you call
it. People and useful things are codependent and codetermining in their very being, but
they are discrete.

PROFESSOR PICKERING: | also say that human and material agency are in-
timately connected with one another reciprocally and emergently, defining
and sustaining each other. (Pickering 1995, 17) I also say that a constitutive
intertwining exists between material and human agency (Pickering 1995, 15)
and the world makes us in one and the same process as we make the world.
(Pickering 1995, 26)

PROFESSOR HEIDEGGER: But you also say, “There exist important paral-
lels between human and material agency concerning their repetitive quality
and their temporal emergence. (Pickering 1995, 15) . . . [TThere is, if not a
perfect interchangeability, a very important degree of symmetry and inter-
connection between human agency and material agency: as respectively
disciplined in practices and as captured in machines, they are both repet-
itive and machinelike and they collaborate in performances.” (Pickering
1995, 16)

PROFESSOR PICKERING: You dispute that?

PROFESSOR HEIDEGGER: My studies of Dasein (human being) have convinced
me that not only are useful things not people but, more importantly, people are not use-
ful things. It is a small step from referring to human agency as machinelike to doubt-
ing, as Law (1994) did, that there is any clear difference between people and machines
constructed in their interaction. It is a small step from functional symmetry and inter-
connection to seeing people as part of the standing reserve ripe for exploitation in the tech-
nological world.

PROFESSOR PICKERING: But I make a strong case for difference based on inten-
tionality. I recognize that scientists usually work with some future destination
in view, whereas it does not help at all to think about machines in the same
way. (Pickering 1995, 17) We construct goals that refer to presently nonex-
istent future states and then seek to bring them about. (Pickering 1995, 18)
Human intentionality, then, appears to have no counterpart in the material
realm. (Pickering 1995, 17-18)
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PROFESSOR HEIDEGGER: That might be so in the constructed realm of the man-
gle, but thinking back to that phenomenal network of useful things, I suggest that the
relatedness between useful things manifests as a thing’s relevance to a task (Heidegger
1996, 78; 1962, 115). That relevance can be a thing’s intentionality. Useful things are
useful by virtue of being phenomenally suited to a task, not by virtue of being used by
people. Experiencing their relevance to a task is how we first encounter them, first take no-
tice of them, first realize they can be used.

MODERATOR: S0 you are saying that a thing’s usefulness precedes our ex-
perience of it?

PROFESSOR HEIDEGGER: [ am. And I am saying that a thing’s usefulness based
on its phenomenal rather than represented relevance is its intentionality and the source of
the resistances Professor Pickering talks about.

PROFESSOR PICKERING: Are you saying that phenomenal things intend to
resist?

PROFESSOR HEIDEGGER: I amsaying that phenomenal things do resist. Such re-
sistancedoesn’t call forwhatIwould term wilful intention so much as phenomenal intention.
Scholasticism speaks of intentio only in reference to the will. (Heidegger
1988, 58) But intention is also a way of comporting (behaving). The expression “as na-
ture intended” is not a metaphor but an acknowledgment that natural things tend to be, to
comport themselves, in certain ways that we do not control. Comportments have the
structure of directing-oneself-toward and of being-directed-toward. . . . Every
comportment is a comporting toward; perception is the perceiving of. We
call this comporting-toward in the narrower sense the intendere or intentio.
Every comporting-toward and every being-directed-toward has its specific
whereto of the comporting and toward-which of the directedness which we
call the intentum. Intentionality comprises both moments, the intentio and
the intentum. The two moments are different in each comportment. . . . They
differ each in regard to its own peculiar intentionality. (Heidegger 1988, 58)

MODERATOR: S0 you are saying that intentionality doesn’t have to imply
will. It can mean just the relation between the most fundamental purpose
(telos) of persons and things doing or being (comporting as intentio) and the
functional purpose (techne) of that toward which their doing and being is di-
rected (the intentum), what is intended. That sounds like intention is the re-
lation between (1) people and things being themselves and (2) what they can
accomplish by being themselves together. Sort of like accountants tend to
crunch numbers and so they manage accounts.

248



Ontological Dance

PROFESSOR HEIDEGGER: And when the phenomenal purposes (telos) of people
and things being as they are align with their shared functional purposes of making, build-
ing, crafting, or knowing, they produce success, functionality, correctness, competence—
achievement of functional purposes. When they conflict, they produce resistance as error,
confoundment, failure.

PROFESSOR PICKERING: So you're saying intentionality is not adequate
grounds for distinguishing between human and material agency?

MODERATOR: Because useful things like machines also have inten-
tionality that allows them to be useful as they are and as we hope they will
be.

PROFESSOR HEIDEGGER: Or not. Intention can also emerge as resistance. Re-
sistance emerges when scientists’ representations require things to be other than they are,
other than they are determined to be by their historical place in the phenomenal network
of related things and human purposes.

MODERATOR: How does that work?

PROFESSOR HEIDEGGER: The usefulness and relevance of a thing to its task is a
product of its relatedness within its network. Your friend Latour believes much the same
thing, but he says the usefulness and relevance are constructed in the comporting, in the
present. I say they are historically determined, precede the comporting, and indeed make
the present comporting and the imagining of new things possible. I believe that people
witness rather than construct the truth of their experiences.

PROFESSOR PICKERING: So is resistance in science phenomenal or constructed?

PROFESSOR HEIDEGGER: Both. When the relatedness of things within their phe-
nomenal network is disturbed in the imagining that is science, a thing’s phenomenal use-
fulness disappears from view and our attention is drawn to the thing itself instead. [fwe are
trying to get the thing to be useful outside its network, say in our experiment or machine,
then we may experience phenomenal resistance because, detached from its phenomenal
network, a thing is just a functionless, nonworking thing, unable to realize its intention.
Until you make a new place for it as it is in the specialized sphere your discipline opens
up, it will resist and confound your intentions. That is phenomenal resistance.

MODERATOR: But Latour says things in science exist within a network of
heterogeneous actors.

PROFESSOR HEIDEGGER: Yes, but his actor network is not phenomenal; it is
constructed in the moment and is semiotic. It is a representational network governed by
the rules of science, not by the telos of phenomena.

PROFESSOR PICKERING: How can that be?
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PROFESSOR HEIDEGGER: You will recall that I said earlier that the relevance
of a useful thing to a task is determined before we encounter the useful thing. We recog-
nize usefulness rather than create it. Even when we invent a new useful thing through the
mangle of science operating in its own specialized thematic sphere, its usefulness depends
on its place within its constructed network. Until we find its place in our construction, it
will resist us. That is constructed resistance. If our invention or discovery has no place in
either a phenomenal or constructed network—if it is so completely and utterly new that
it is unrelated to anything else and irrelevant to any familiar task—it will be beyond
understanding and utterly useless. I do not believe we have the capacity to conceive or cre-
ate any such new thing.

MODERATOR: But we do create new things and new ideas: computers,
photocopiers, genetic engineering, space travel.

PROFESSOR HEIDEGGER: But at the moment in history when these things and
ideas seemed new, the possibility of their becoming had already been revealed. A place al-
ready existed for them within a phenomenal or constructed network. The scientists who
created them did not create that place for them. Rather these new things and ideas are as
they were revealed to their creators|discoverers. Whatever seems new is just newly noticed;
it is not newly made. Its becoming is purely a product of its being.

PROFESSOR PICKERING: [sn’t that an old realist position?

PROFESSOR HEIDEGGER: Not exactly. [ believe that whatever we encounter is
revealed to us, but we do not have control over unconcealedness itself. At any
given time, the real can show itself or withdraw. (Heidegger 19774, 18) The re-
alist perspective gives too much power to the rational subject who claims to have the power
to bring reality to unconcealedness by the force of its inquiry process. I believe we have no
say over what is revealed or withheld. That is the province of being, not us. Being is the
limit on our power to control how the world seems.

MODERATOR: Being? Are we talking about God here?

PROFESSOR HEIDEGGER: No, being is simply how things are before we encoun-
ter them. We do not control how things are. Things are as they are. They do not need will
to assert their being. Their intentionality powers them. They are as they are.

MODERATOR: But we can change the flow of a river, split the atom, splice
a gene.

PROFESSOR HEIDEGGER: Indeed we can, but our efforts do not change the on-
tology of those things to which we do violence. I maintain that the phenomenal essences
of things assert themselves in resistances and, as Professor Pickering correctly points out,
success in scientific practice requires accommodation of those resistances.
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PROFESSOR PICKERING: That dialectic of resistance and accommodation
is, in the first instance, what I have come to call the mangle of practice. (Pick-
ering 1995, Xi)

PROFESSOR HEIDEGGER: Avaluableinsight, but you didn’t follow the trail you
blazed to its essential truth.

PROFESSOR PICKERING: Which is what?

Science’s Dream World

PROFESSOR HEIDEGGER: All positive sciences of beings, as Plato says
somewhere, can only dream of that which is, that is to say, of their thematic
object; positive sciences of beings are not awake to what makes a being what
it is as a being, namely, being. (Heidegger 1988, 52) The positive sciences—
and this is what is remarkable—arrive at their results precisely while dream-
ing this way. (Heidegger 1988, 54)

PROFESSOR PICKERING: So scientists are dreaming their objects because scien-
tists do not engage with useful things as they are but as they appear in the ground plan
of science?

PROFESSOR HEIDEGGER: In the ground plan of science, only discrete things,
rather than a phenomenal network of useful things, present themselves. Sciences as
modes of commerce with discrete beings always apprehend thematically only
a piece of what is; as such . . . the sciences of beings . . . dream about beings,
but they are not in a position to see a being as something sighted in waking
vision . . . to apprehend the being of such a being—as a useful phenomenal thing
with a telos (purpose) of its own—mbecause phenomenal being is not in the ground plan.
(Heidegger 1988, 53)

MODERATOR: Soitis the telos of useful things, then, that is the source of resist-
ance in science? Phenomenal resistance is useful things asserting their being?

PROFESSOR HEIDEGGER: That’s my view. And because those resistances come
from outside the ground plan of science, they appear to be a function of “brute chance” as
Professor Pickering calls it.

PROFESSOR PICKERING: So you would agree that, in advance, we have no
idea what precise collection of parts will constitute a working machine, nor
do we have any idea of what its precise powers will be. There is no thread in
the present that we can hang onto which determines the outcome of cultural
extension. (Pickering 1995, 24)
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PROFESSOR HEIDEGGER: Scientists may dream that they know what they will
produce and how it will work, but being has other ideas. I think you are attuned to that
at a pre-ontological level because you say, “Captures and their properties . . . just
happen. This is my basic sense of emergence, a sense of brute chance, hap-
pening in time . . . the substance of resistance and accommodation continu-
ally emerges unpredictably.” (Pickering 1995, 24) You also say, quite rightly, that
this observation “is offensive to some deeply ingrained patterns of thought.”
(Pickering 1995, 24) This is because there is strong resistance to over-thinking science’s
basic concept of itself. The history of all the positive sciences shows that it is only
momentarily that scientists awaken from their dreaming and open their eyes
to the being of the beings which they investigate. (Heidegger 1988, 54)

MODERATOR: You said in 1975 that this awakening was happening then.
You said that the basic concepts of science were in a state of flux (Heidegger
1988, 54). Was that reference to “basic concepts” a nod to Kuhn’s seminal in-
fluence on changing our understanding of how science worked?

PROFESSOR HEIDEGGER: Yes, but anyone who listens more precisely and
detects the true movements of science above the external din and the busy ac-
tivity of science must see that they are already dreaming again. . . . Itis too un-
comfortable to sit on a powder keg, knowing that the basic concepts are just
well-worn opinions. . . . People have already had their fill of inquiry into the
basic concepts; they want to have some respite from it. Philosophy . . . is un-
comfortable for the common understanding . . . which is impressed by noth-
ing so much as facts. (Heidegger 1988, 54)

PROFESSOR PICKERING: S0 you are saying that scientists don’t want to hear
about how the mangle works.

PROFESSOR HEIDEGGER: They know how the mangle works and they know
how to work the mangle. They just don’t want everyone else to know, because then the
powder keg is lit.

MODERATOR: So let me summarize what I think Professor Heidegger is
saying about the ontology of the mangle and the world of science. The man-
gle accurately captures the essence of science as culture and practice, as an
opened sphere of material, cultural, and conceptual entities that are nontrivi-
ally linked through a dance of resistance and accommodation to sustain and
extend itself (science) as a productive creator of knowledge and machines.

PROFESSOR PICKERING: That makes science sound like a closed system.

PROFESSOR HEIDEGGER: That is how I see it, as a self-sustaining closed system.
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PROFESSOR PICKERING: Then how is it that the knowledge and machines of sci-
ence work in the phenomenal world?

PROFESSOR HEIDEGGER: Despite its best intentions to contain itself within its
controlled environment of culture and practice, even science is situated within the phe-
nomenal world and is connected to the network of phenomenal things. It just ignores
those connections. But those connections create the possibilities that shape the plans and
goals of scientists and those connections assert themselves as resistances to be accommo-
dated. I believe the success of science in producing useful knowledge and machines is a tes-
tament to the power of phenomenal agency to prevail over science’s dreaming. And that
is a real post-humanist position!

Cultural Extension and the Age of the World Picture

PROFESSOR PICKERING: That view might have been more persuasive last century
when modern science was in its infancy and the world of science was highly esoteric,
mysterious, and remote from day-to-day existence, but today, science is better understood
by more people, the machines of science touch people’s lives daily, and scientific think-
ing and practice are widely respected as a most reliable source of guidance on coping with
contemporary challenges. That is testimony to the effectiveness of science’s cultural exten-
sion, is it not?

PROFESSOR HEIDEGGER: Indeed it is, and that is to be regretted.

PROFESSOR PICKERING: Why is it to be regretted? Science isn’t so different from
everyday life.

MODERATOR: Why do you say that?

PROFESSOR PICKERING: Like science, much of everyday life, I would say,
has the character of coping with material agency, agency that comes at us
from outside the human realm and that cannot be reduced to anything within
that realm. My suggestion is that we should see science and, of course, tech-
nology as a continuation and extension of this business of coping with mate-
rial agency. (Pickering 1995, 6—7)

PROFESSOR HEIDEGGER: | agree with what you say, except when you suggest
that science and technology are continuations or extensions of everyday coping with ma-
terial agency. Consider this: When we are dealing practically with the world, say when
we are hammering with a hammer, we neither grasp these useful things the-
matically as mere things nor do we even know of using or the structure of use-
ful things as such. Hammering does not just have a knowledge of the useful
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character of the hammer; rather, it has appropriated this useful thing in the
most adequate way possible. (Heidegger 1996, 64—65; 1962, 98)

PROFESSOR PICKERING: What do you mean by “the most adequate way”?

PROFESSOR HEIDEGGER: [ mean adequate to understand the hammer as it is.
When we take care of things (use them practically), we are subordinate to the
telos constitutive for the actual useful thing. . . . We accommodate it. . . . The more
actively we use the hammer, the more original our relation to it becomes and the
more undisguisedly it is encountered as what it is, as a useful thing. The act of
hammering itself discovers the specific handiness of the hammer. We don’t need
to do any more than use the hammer as it is intended to be used to understand it. No mat-
ter how keenly we just look at the outward appearance of things constituted in
one way or another, we cannot discover handiness. We cannot know more about the
hammer than when we use it. When we just look at things theoretically, we lack an
understanding of handiness and know less. (Heidegger 1996, 65; 1962, 98)

PROFESSOR PICKERING: And your point is?

PROFESSOR HEIDEGGER: In our everyday lives, we deal with the world as it is.
Scientists deal with the world as they dream it. In our everyday lives, we subordinate our-
selves to the obvious purposes of things as they are, we accommodate ourselves to what
things can do. Scientists set upon the world and do their capturing and domesticating,
theirtaming and seducing, their taking hold of the world to bend it to their ground plan of
production. By dealing with the world theoretically rather than practically—by dealing
with appearances rather than functionality—scientists understand the world differently
than we do in everyday life. This is why I reject the idea that science is just an extension
of everyday coping with the world.

PROFESSOR PICKERING: Butit must be clear from several decades of science stud-
ies that science is not just theoretical. It has practices and it is practiced.

PROFESSOR HEIDEGGER: Don’t be misled by the conventional meanings of
“theoretical” and “practical.” When we accommodate ourselves to the relatedness, rel-
evance, and telos of useful things, when we deal practically with things in their net-
work, I say we look at them circumspectly. We look around them and see more than
their discreteness. Theoretical behavior is just looking noncircumspectly, look-
ing at things as discrete entities, freed of their essential connections, freed for other uses.
(Heidegger 1996, 65; 1962, 9g) This is why Professor Pickering can say, “The world
will support an indefinitely diverse set of ontologies and bodies of knowl-
edge, each terminating in its own particular field of machines.” (Pickering
1995, 32) When one is unconstrained by what is, one can dream freely!
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PROFESSOR PICKERING: Not that freely! What about disciplinary agency?

PROFESSOR HEIDEGGER: Because it is noncircumspect, theoretical look-
ing needs rules; its canon must take shape in method. (Heidegger 1996, 65;
1962, 99) Disconnected things have no telos, no place in a network, no references to
make them meaningful. Disconnected things exist in chaos, so a network must be created
for them to create order. Professor Pickering seems to acknowledge this need for order and
control when he writes in The Mangle of Practice, “Human and material agency are
wild and undomesticated. In the studies that follow, however, human goals
and purposes do not seem to be as wild as all that. They appear as already
partially tamed, already on the way to being brought to heel by the cultures
in which they are situated.” (Pickering 1995, 18) Science constructs an organizing
network, what Professor Pickering calls culture and practice. From culture and practice
comes the rule and law of science to which scientists must bindingly adhere to create order
in their chaotic dream world.

MODERATOR: S0 human and material agency are brought to heel by the
ground plan and by the rule and law of science, or by the paradigmatic pre-
scriptions Kuhn (1970) identified, or by Professor Pickering’s culture and
practice.

PROFESSOR HEIDEGGER: That’s correct. But getting back to the point, the prac-
tices of science and the network nature of scientific entities are modeled on everyday prac-
tical engagement with a networked world of useful things, but are different in origin,
effect, and purpose.

MODERATOR: So the world of scientific practice and culture is a dream
world, a constructed world different from the everyday world?

PROFESSOR HEIDEGGER: [f only that were so. But unfortunately we are seeing
the everyday world being overtaken by the dream world.

PROFESSOR PICKERING: Tell us more. I feel the need to understand the
disciplined, industrialized and militarized, technoscientific world in which I
have lived my life and how it ever got to be this way. (Pickering 1995, xii)

PROFESSOR HEIDEGGER: That is a very comprehensive characterization of the
world, as I see it, anyhow. One of the essential phenomena of the modern age
is its science. A phenomenon of no less importance is machine technology.
(Heidegger 1977b, 116) Professor Pickering referred to “the material dimension of
science—the omnipresence of machines, instruments and experimental set-
ups in scientific research.” (Pickering 1995, 2) Those machines, instruments, and
setups are now found in our everyday world too, so that, together, science and machine
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technology have created the age of the world picture. “World picture,” when un-
derstood essentially, does not mean a picture of the world but the world con-
ceived and grasped as picture. What is, in its entirety, is now taken in such a
way that it first is in being and only is in being to the extent that it is set up by
people, who representand set forth. . . . The being of whatever is is sought and
found in the representedness of whatever is. This I call the enframing. (Heidegger
1977b,129-30)

PROFESSOR PICKERING: S0 science itself thus appears as a veil, clouding
our perception of how things actually are. (Pickering 2006, 6)

PROFESSOR HEIDEGGER: Unfortunately, yes. Further, the fundamental
event of the modern age is the conquest of the world as picture. The word
“picture” now means the structured image that is the creature of our produc-
ing which represents and sets before. In such producing, we contend for the
position in which we can be that particular being who gives the measure and
draws up the guidelines for everything thatis. . . . People bring into play their
unlimited power for the calculating, planning and moulding of all things.
Science as research is an absolutely necessary form of this establishing of
self'in the world; it is one of the pathways upon which the modern age rages
toward fulfilment of its essence, with a velocity unknown to the participants.
(Heidegger 1977b, 134-35)

PROFESSOR PICKERING: IfI may say so, Professor Heidegger, you sound like a
man unhappy in his own age. Do you want to turn back the clock> Are you longing for a
bygone age, a pre-scientific age?

PROFESSOR HEIDEGGER: The flight into tradition . . . can bring about
nothing in itself other than self-deception and blindness in relation to the
historical moment. Holderlin writes: “If your soul throbs in longing over its
own time, mourning, then you linger on the cold shore among your own and
never know them.” (Heidegger 1977b, 136)

PROFESSOR PICKERING: So what's your point?

PROFESSOR HEIDEGGER: My point is that we must attend to science and tech-
nology here and now to understand ourselves, our time, and our world. The mangle has
much to teach us about how our technoscientific world is created and how its culture gets
extended into every corner of our existence. But now you are going backward and giving in
to your modern, humanist tendencies and your scientific history.

PROFESSOR PICKERING: How so?
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PROFESSOR HEIDEGGER: Where once you were concerned with the culture and
practice of science that revealed the essence of the enframing and the role of people in effect-
ing its challenge, now you are obsessed only with the opened sphere. Which sphere science
opens is of no consequence so long as the culture and practice of science, of the mangle, of
the enframing, persists as it does, even in the new complex sciences of systems. The founda-
tional sphere of cybernetics is just a bigger constructed world to be managed, thematized,
and conquered if not controlled. Cybernetics may represent the epitome of enframing,
the grandest colonization by science of almost everything that is. And you, yourself,
have been recaptured by the enframing. How else could you write, “To renew our on-
tological faculties, we need to remake the world again, materially as well as
representationally. This material transformation is really a big job.” (Picker-
ing, this volume)

PROFESSOR PICKERING: [ am still speaking within the dialectic of resistance
and accommodation that is the mangle.

PROFESSOR HEIDEGGER: Butl wonder what happens to that dialectic when you
suggest that the new ontologies of science become so open and inclusive and cooperative
with nature that what once resisted suddenly has a role to play in the new ontologies. Is
there still a dialectic at work?> Do we still have need of the mangle as a concept? Or does
your notion of the new ontologies of science represent just one more way that research opens
up a specialized sphere, more complex and holistic to be sure, but still an opened sphere
of represented culture and practice rather than the phenomenal world as we encounter
it outside science, in the thick of things? Don’t the new ontologies merely represent an at-
tempt to co-opt resistance so it can be overcome and put into service of our postmodern
scientific dreamings?

PROFESSOR PICKERING: Why do you say that?

PROFESSOR HEIDEGGER: Because I think you still approach the world as a sci-
entist and humanist, as a creature of your age. Even as you talk of temporal emergence
and material agency in the mangle, you maintain human dominance over what is. That
is the hallmark of research and science in the epoch of technicity. When you call the dialec-
tic of the mangle “the dance of agency,” who do you think is leading in that dance?

PROFESSOR PICKERING: The extended temporal sweep of human agency
is, for me, a respect in which the symmetry between human and material
agency breaks down. (Pickering 1995, 19)

MODERATOR: But you do accept that material agency influences a scien-
tist’s plans and goals.
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PROFESSOR PICKERING: Of course. Scientists do not simply fix their goals
once and for all and stick to them, come what may. In the struggles with ma-
terial agency that I call tuning, plans and goals too are at stake and liable to
revision . . . tuning can transform the goals of scientific practice. Goals are
temporally emergent from culture . . . and can themselves be transformed
in, and as an integral part of], real time practice, which includes sensitive en-
counters with material agency. (Pickering 1995, 20) Tuning in goal-oriented
practice is what I call a dance of agency. (21)

PROFESSOR HEIDEGGER: An Apache dance perhaps! A dance full of violence and
conquest. Didn’t you say, “scientists’ machines variously capture, seduce, down-
load, recruit, enroll or materialize material agency, taming and domesticat-
ing it, putting it at our service?” (Pickering 1995, 7) Doesn’t that have the smell
of violence about it? And don’t you also admire [Martin] Krieger’s suggestion . . .
that physicists take hold of the world as if it were a factory, a site of produc-
tive equipment that needs to be managed? (Pickering 1995, 8) And don’t you
also claim that though the machines and instruments of science often display
superhuman capacities, their performativity is nevertheless enveloped by the
human realm. (Pickering 1995, 16) You are more of a humanist than you know,
Professor Pickering!

MODERATOR: And a man’s man I would suggest. What is this enthusiasm
for machines, for boys’ toys? And what is all this taming and domesticating?
You make science sound like war against the world.

PROFESSOR HEIDEGGER: Science is at war against the world.

PROFESSOR PICKERING: But I also argue that the world is filled . . . with
agency. The world, I want to say, is continually doing things, things that bear
upon us . . . as forces upon material beings. (Pickering 1995, 6) When Mor-
purgo sought to extend the material and conceptual strata of his culture, the
bits did not usually fit together. Resistances continually arose in his work rel-
ative to the material-conceptual alignments he needed to achieve to produce
facts. (Pickering 1995, x—xi)

PROFESSOR HEIDEGGER: Of course resistances arose to bedevil Morpurgo’s
alignments because for science concepts come first, before fulfilling the require-
ment to open our eyes and take the phenomena as they offer themselves as
against all firmly rooted concepts and even despite them, that is, the require-
ment to align concepts according to phenomena rather than the opposite, to
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do violence to the phenomena by a preconceived concept. Those preconceived
concepts are part of the culture, the ground plan, the projected sphere of science. They
are mere and deficient representations of the phenomenal network of useful things and
seek to limit the phenomenal intentionality of the material world. (Heidegger 1988,
62)

PROFESSOR PICKERING: I recognize this. This is why I say science itself ap-
pears as a veil clouding the perception of how things actually are. I want to
know is it possible to draw back the veil and to live in the presence of decen-
tered becoming? (see Pickering, this volume)

PROFESSOR HEIDEGGER: Not so long as you believe that this veil is “merely a
stance, a particular tactic of dualist detachment and domination.” (see Pick-
ering, this volume) Not so long as you believe that we can draw back the veil by an act
of will. We cannot, as you suggest, “stop fighting the river and let New Orleans
go,” give it up to the Mississippi, “go with the flow, start fresh with a new geog-
raphy.” (Pickering 2006, chapter 1)

PROFESSOR PICKERING: Wouldn’t this be a different, better way of living
in nature than grim and desperate projects of domination and control? (Pick-
ering 2006, chapter 1)

PROFESSOR HEIDEGGER: For someone who speaks often of the “flow of be-
coming,” you have little respect for history that is the product of the flow of becoming.
It is history, not us, that determines what you call “true ontology.” It is history, not us,
that grants being to what is. And it is not up to us to determine what can or should be. It
is not our role to decide now that the Mississippi should be allowed to flow as it intends
if that means New Orleans must cease to be.

PROFESSOR PICKERING: So you'd still have us dominate the Mississippi?

PROFESSOR HEIDEGGER: No, I would have us accommodate what is, which
is now New Orleans and levees and the Mississippi as it flows today. I advocate merely
“tuning,” out of modesty before and respect for what is.

MODERATOR: S0 your point is what?

PROFESSOR HEIDEGGER: The question was, is it possible to draw back the veil
of science and get to the true ontology of the world and our relation to it. The form of the
question is a product of the veiling itself.

PROFESSOR PICKERING: How so? Didn’t you suggest that in the mode of
“enframing,” we humans seek to step outside nature, dominating and control-
ling it, challenging it forth as “standing reserve” for circuits of production
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and consumption. At the same time, we challenge ourselves forth as specific
kinds of beings, as standing reserve for those same circuits. (see Pickering
this volume)

PROFESSOR HEIDEGGER: Your humanism stands forth in your characterization
of my thought. Enframing is not a mode of being of people. Enframing is a mode of
being itself. It is how the world appears to us, becomes for us, as ready for exploitation
and manipulation, as wanting ordering and dominating. We merely respond to that by
exploiting and manipulating, by ordering and dominating the world, through science,
through technology, through commerce, through rationality. In so doing, we become little
more than standing reserve ourselves, challenged forth into service to the enframing. You
cannot appreciate the power of the enframing so long as you stand within in, seeing the
enframing as the work of people rather than as that which determines human possibilities
of relating to the world. The enframing self-veils its own truth. People cannot draw back the
veil that being has drawn itself. People cannot reveal truth. It is not a matter of their will or
intention. The veil will not be drawn back by men or women.

PROFESSOR PICKERING: So there is nothing we can do to change things?

The Turning

PROFESSOR HEIDEGGER: The veil of enframing will not lift without the com-
ing to presence of Dasein, so there is a role for people in the turning of the enframing
toward truth. (Heidegger 1977¢, 39)

PROFESSOR PICKERING: Butnot as the engine of the turning.

PROFESSOR HEIDEGGER: That’s right. To understand the role of people in
overcoming the way science and technology see the world, we must look to the comportment of
people who seem to be immune to the influence of science and technology. Often artists, artisans,
and traditional farmers, people who are open to being however it is given, place themselves in
partnership with their materials, the weather, the landscape, the seasons, nature, and their own
esserice as unique creatures. For them, the enframing “turns” and reveals what you call “true
being” and what [ would call phenomenal being—equally redundant expressions. Further, it
is precisely in great art that the artist remains inconsequential as compared
with the work (Heidegger 1971, 40). The same holds true for the farmer and his crop,
the artisan and his silver chalice, or the poet and his poem.

MODERATOR: So is thathow we can escape the influence of the enframing, by
becoming open and selfless in our engagement with the world?
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PROFESSOR HEIDEGGER: Probably this turning . . . will finally come
to pass only when the danger of the enframing, which is in its concealed essence
ever susceptible of turning, first comes expressly to light as the danger that it is.
(Heidegger 1977¢, 41)

PROFESSOR PICKERING:Whatisthat danger?

PROFESSOR HEIDEGGER: Enframing threatens revealing, threatens it
with the possibility that all revealing will be consumed in ordering and that
everything will present itself only in the uncoveredness of the standing
reserve. Also, enframing threatens to sweep people away into ordering as the
supposed single way of revealing and so thrusts people into the danger of the
surrender of their free essence. (Heidegger 19772, 32—33)

MoODERATOR: Whatis our free essence?

PROFESSOR HEIDEGGER: Every revealing comes to pass from out of a
granting and as such a granting. For it is granting that first conveys to us that share
in revealing which the coming to pass of revealing needs. As the one so needed and
used, we are given to belong to the coming to pass of truth. (Heidegger 19774, 32)
What is needs to be revealed to us so its truth can be unconcealed, unveiled. Our essence is to
appreciate the revealing as revealing.

MoDERATOR: This is what you meant by saying that people witness rather
than make the truth of their experience?

PROFESSOR HEIDEGGER: That’s right. To be human is to witness the truth of
what is—that what is is revealed, is given, not made by us or by our minds or by our mangles.
People are the partners of being in revealing the truth of what is. But if they are only interested
in ordering and exploiting rather than in understanding and appreciating the truth of what
is, then they are in danger of losing their free essence and being reduced to standing reserve
themselues.

PROFESSOR PICKERING: S0 is it possible to resist the enframing?

PROFESSOR HEIDEGGER: [t is not about resistance. It is about surrender. We
cannot defeat the enframing. It is cultural, social, historical, and centuries old, bigger than any
individual and beyond our control. We must instead wait for the saving grace.

PROFESSOR PICKERIN G: Why must we wait?

PROFESSOR HEIDEGGER: Because we are not running the show. We are not in
charge. We are not in control, regardless of what the enframing leads us to believe. We are at the
tender mercy of what is and it will reveal its truth in its own time.

MODERATOR: So there is nothing we can do?
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PROFESSOR HEIDEGGER: People are indeed needed and used for the resto-
rative surmounting of the enframing. But we are used here in our essence . . .
human essence must open itself to the essence of technology. This is what
Professor Pickering did in his account of the mangle. He deconstructed basic concepts.
This in itself is valuable. It can be the saving grace. (Heidegger 1977c¢, 39) Holderlin
said, “Where danger is, grows the saving power also.” “To save” is to fetch
something home into its essence, in order to bring the essence for the first time
into its genuine appearing. Your idea of the mangle has brought into genuine appearing
science in its essence, as a violent, exploitive assault on the world in the pursuit of productive
knowledge and machines. You showed us how science through scientists orders and controls
and dominates nature. But there is still work to be done. (Heidegger 19774, 28)

MODERATOR: And what is that work?

PROFESSOR HEIDEGGER: We have not yet adequately attended to what is
concealed from science. What is concealed from science is the ontological domain. The
ontological domain ... is itselfinaccessible in its meaning to positive science
ifindeed being is not a being and correspondingly requires a fundamentally
different mode of apprehension. (Heidegger 1988, 52)

MODERATOR: What mode would that be?

PROFESSOR HEIDEGGER: The mode of philosophical dialectic. But for
this scientists are fundamentally unqualified since they are not capable of
exhibiting what a being is in its own self. They are unable to give an account
of what a being is as a being. The concept of being and of the constitution of
the being of beings is a mystery to them. (Heidegger 1988, 53)

PROFESSOR PICKERING: How are they fundamentally unqualified?

PROFESSOR HEIDEGGER: Perhaps I should not have used the term “funda-
mentally,” which some people interpret to mean “ontologically.” I am not saying that
scientists are ontologically unqualified for ontological thought. What I mean is that
scientists willingly confine themselves to the thematic domain (sphere) of their discipline
and in all of the domains of science, they make use of presuppositions about
what is, about its ontological constitution and leave these presuppositions
unmoved. (Heidegger 1988, 53) When I say that science is dreaming, I am saying that
science is not awake to the presuppositions that enable it to pursue its interests.

PROFESSOR PICKERING: And what might those presuppositions be?

PROFESSOR HEIDEGGER: That people can know the world and that people can
affect and be affected by the world. Professor Pickering’s meticulous scholarship and con-
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fident exposition of the mangle attests to his adoption of the first presupposition, and his
creation of distinct material and human realms and the concepts of resistance and ac-
commodation and his new enthusiasm for multiple ontologies attest to his adoption of
the second.

PROFESSOR PICKERING: So what haven’t I explored in my account of the man-
gle that I would have to explore to be more philosophical?

PROFESSOR HEIDEGGER: You would attend to your two presuppositions. You
would have to consider how it is that we can know the world, affect it, and be affected by
it, especially if the material and human realms are distinct phenomena. I guess you could
say that you would have to explain why you call the links between science’s representa-
tions and the world “nontrivial.” To a phenomenologist, they are profoundly nontrivial;
they raise the most important questions.

MODERATOR: So what would such a mode of inquiry look like?

PROFESSOR HEIDEGGER: The methodological maxims of phenomenology are
not to flee prematurely from the enigmatic character of phenomena nor to ex-
plain it away by the violent coup de main of a wild theory but rather to accentuate
the puzzlement. (Heidegger 1988, 69)

MODERATOR: Can you explain those maxims in plain English?

PROFESSOR HEIDEGGER: When enigmatic phenomena like brute chance are en-
countered, they deserve more attention than a few sentences of explanation. Theories like
the mangle, temporal emergence, and agency would be few and far between. And instead
of proffering a Theory of Everything, Professor Pickering would be scratching his head,
chewing on his pipe, and reflecting on the mysterious origins of science’s arrogance.

MODERATOR: And what would be the focus of a philosophical inquiry?

PROFESSOR HEIDEGGER: My own lifelong inquiry into people and being sug-
gests that the focus of inquiry would be scientists as human beings and their relationship
with what is.

PROFESSOR PICKERING: Isn't that a rather conventional approach reflecting a
traditional humanist interest in the knowing subject?

PROFESSOR HEIDEGGER: That is a question asked from deep within the age of
the world picture. The essence of the modern age can be seen in the fact that
man frees himself from the bonds of the Middle Ages in freeing himself to
himself. . . . Certainly the modern age has, as a consequence of the liberation
of man, introduced subjectivism and individualism . . . but what is decisive
is not that man frees himself to himself from previous obligations, but that
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the very essence of man itself changes in that man becomes subject. We have
forgotten how to see human beings as other than subjects and that is of great concern.
(Heidegger 1977b, 127—28)

MODERATOR: What disturbs you about that?

PROFESSOR HEIDEGGER: The modern age puts to nature the unreasonable
demand that it supply energy that can be extracted and stored as such. . .. Ag-
riculture is now the mechanized food industry. Air is now set upon to yield
nitrogen, the earth to yield ore, ore to yield uranium, uranium to yield atomic
energy . . . whatever is ordered about in this way we call the standing reserve.
Seeing the world in this way is the result of Dasein becoming subject. When Dasein,
investigating, observing, ensnares nature as an area of Dasein’s own conceiv-
ing, he approaches nature as an object of research. (Heidegger 19773, 14-19)

MODERATOR: Why is that a problem?

PROFESSOR HEIDEGGER: If Dasein is challenged, ordered to do this by
disciplinary agency, then do not people themselves belong ever more originally than
nature within the standing reserve? The current talk about human resources,
about the supply of patients for a clinic gives evidence of this. (Heidegger
19774, 17-18) And look at how scientists work today. The decisive development of
the character of modern science. . . forms people of a different stamp. Scholars
disappear. .. succeeded by researchers who are engaged in research projects.. . .
Moreover, they are constantly on the move. They negotiate at meetings and
collect information at congresses. They contract for commissions with pub-
lishers. The latter now determine along with them what books must be writ-
ten. (Heidegger 1977b, 125) This does not simply endanger human beings in their
relationship to themselves and to everything that is. . . . It banishes them into
that kind of revealing which is an ordering. . . . They are continually approach-
ing the brink of the possibility of pursuing and pushing forward nothing but
what is revealed in ordering, of deriving all their standards on this basis. . . .
When people are nothing but orderers of the standing reserve, then they come
to the brink of a precipitous fall; that is, they come to the point where they
themselves will have to be taken as standing reserve. (Heidegger 1977a, 26—27)

PROFESSOR PICKERING: So extending the mangle into everyday life and vice
versa threatens to turn us into an exploitable resource?

PROFESSOR HEIDEGGER: [t threatens all who understand the world as capable
of capturing, seducing, recruiting, taming, domesticating, and putting at our service the
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material world, so long as people exalt themselves to the posture of lord of the earth,
the essence of people is endangered. (Heidegger 19774, 27)

PROFESSOR PICKERING: And the solution, as you see it?

PROFESSOR HEIDEGGER: To travel more featlessly and unequivocally down the
path that you have opened with your account of the mangle, the path of decentering the
subject, the path of post-humanism, the path of resistance and accommodation, the per-
formative rather than representational path. But you must follow that path more de-
structively, abandoning the culture and practice and language of science. Truth will
be given over to us only when we have overcome ourselves as subject and
that means when we no longer represent that which is as object. (Heidegger
1977b, 154) Science is the theory of the real. (Heidegger 1977d, 157) Professor
Pickering’s mangle brings that to light. Let it be our saving grace rather than the source
of new ontolagies.
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In The Mangle of Practice (1gg5), the renowned sociologist of science Andrew Pickering ar-
gued for a reconceptualization of research practice as a “mangle,” an opern-ended, evo-
lutionary, and performative interplay of human and non-human agency. While Picker-
ing’s ideas originated in science and technology studies, this collectionaims to extend the
mangle’s reach byex ploring its application across a wide range of fields including history,
philosophy, sociology, geography, environ mental studies, literary theory, biophysics, and
software engineering As Pickering argues in the preface, the mangle points to a shiftin
interpretive sensibilities that makes visible a world of de- centered becoming. This volume
demonstrates theviability, coherence, and promise of such a shift, notonly in science and
technology studies, but in the social sciences and humanities more generally.

“Andrew Pickering is a major figure in the field of science studies. In the original, widely
cited and widely ad mired but still controversial The Mangle of Practice, he developed a num-
ber of important concepts that are strongly resonant for many members of the current
generation of scholars, researchers, and theorists in the social sciences and humanities.
This new, very substantial, highly readable collection will be illuminating for readers in-
terested in science studies, posthumanist approaches to ethical pragmatic issues, and)
or new directions in ontology."— , anthor of Scandalous
Knowledge: Science, Truth, and the Human

“Andrew Pickering’s ‘mangle of practice’ is one of the key contemporary interpretive
frameworks that question the society/nature dichotomy. His proposal makes distinct con-
tributions not only to science studies but to all disciplines engaged in post humanist proj-
ects of knowledge production and com mitted to bypassing the sterile dichotomy between
rationality and relativism. Applying Pickering’s mangle to problems ranging from natural
resource management to the dynamics of police work, this timely collection demonst rates
the power and flexibility of Pickering's proposal."— , authar of Galiled's
Instrume nts of Credit: Telescopes, Images, Secrecy

“This excellent collection offers cutting-edge theorizations of cultural practice, showing
how science and society work with and against each other across a broad cultural land-
scape. It is especially welcome that the essays explore, often profoundly, a number of
phenomena—pracrices—which have rarely if ever been addressed previously, but which
are shown here to possess unexpected complexity and significance.”—

, author of Complementarity Anti-Episternology after Bohr and Derrida

is Professor of Sociology and Philosophy at the University of Ex
eter. is Assistant Professor of Sociology at Bloomfield College in Bloom-
field, New Jersey.

Science and Cultural Theory: A Series Edited by Barbara Herrnstein Smith and E. Roy Weintraub

159N M7E-0-4223-%373-4

O the cover: Arerial view of an ocbow lake off the Mississippl River, Getty Images. kel 228343

BOB221343738




