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SYNTACTICS
The Grammar of Feminism and Technoscience

“The ability to access information is power,” Nili said with her
shight accent in her husky voice. ... “The ability to read and write
belenged w the Church except for heretics and Jews. We are peo-
ple of the book. We have always considered getting knowledge

part of being human.”
—Marge Piercy, He, She and It

Literacies
Mili bat Marah Golinken is the technologically enhanced, genetically engineered, matri- ;3
lineal Jewish warrior woman in the postnuclear holocaust wotld of Marge Piercy’s |
He, She and It. The novel explores the many kinds of boundaries at stake when a
seventeenth-century golem in Prague’s ghetto and a twenty-first-century cyborg
in a Jewish freetown in North America are blasphemously brought into being to ‘
detend their endangered communities. Introducing herself at the home of the old |
woman, Malkah, who helped her colleague Avram to program the cyborg, Nili
says of herselft

“T can tolerate levels of bombardment that would kill you. We live
int the hills — inside them, that is. We are a joint community of the
descendants of Israch and Palestinian women who survived. We
each keep our religion, observe each other’s holidays and fast days.
We have no men. We clone and engineer genes, After birth we
undergo additional alteration, We have created ourselves to endure,
to survive, to hold our land. Soon we will begin rebuilding
Yerushalaim. . , . We live in extreme isolation. We have a highly
developed technology for our needs, but we don’ te into the Net.
I'm aspy and a scout. ... [ am sent like the dove or maybe the raven




SYNTACTICS

from Noah’s ark to find out if the world is ready for us, and also if
there’s anything out here we might want.” (Piercy 991:205-06)

Nili comes into the story in partnership with her lover, Riva, daughter of
Malkak and an anarchist data pirate who has turned into a serious revolutionary
against the transnational corporate order that webs the globe. Nili and Riva are
committed to the principle that information must not be a commodity. In the
vilnerabilities and potencies of their altered bodies, these technologically savvy
women understand the bond of literacy and wealth that structures the chances
of life and death in their world. Nili, Riva, Malkah, and the cyborg live without
innocence in the regime of technobiopower, where literacy is about the joining
of informatics, biologics, and economics—about the kinship of the chip, gene,
seed, bomb, lineage, ecosystem, and database.

Nili remembers that in the European past, the Catholic Church controlled
literacy, except for the potent exceptions of heretics, infidels, and Jews, who can
claim the status of peoples of the book with an originary authority that strikes at
the heart of the Church’s monopoly.® Tunneling under the wreckage of a
violent history with the other Israeli and Palestinian survivors, INili belongs to
these oppositional traditions of reading and writing, with their generative
accounts of what can count as human, as knowledge, as history, as insider and
outsider. Dove, raven, and reconstructed assassin, Nili fights for rebuilding
Yerushalaim outside the appropriations of Christian salvation history—and
outside the patriarchal assumptions of all of the official peoples of the book, in
both their religious and technoscientfic incarnations. Her interrupted origin
stories provide a platform for surfing the sacred-secular technoscientific web
that infuses Modest_ Witness(@Second_Millennin:'"\We have always considered get-
ting knowledge part of being human”

My book takes shape through cascading accounts of humans, nonhumans,
technoscience, nation, feminism, democracy, property, race, history, and kinship.
Beginning in the mythic times called the Scientific Revolution, my titular mod-
est witness indulges in narratives about the imaginary configurations called the
New World Order, Inc., and the Second Christian Millennium. I learned early
that the imaginary and the real figure each other in concrete fact, and so | take
the actual and the figural seriously as constitutive of lived material-semiotic
worlds. Taught to read and write inside the stories of Christian salvation history
and technoscientific progress, I am neither heretic, infidel, nor Jew, but T am a
marked woman informed by those literacies as well as by those given to me by
birth and education. Shaped as an insider and an outsider to the hegemonic
powers and discourses of my European and North American legacies, I remem-
ber that anti-Semitism and misogyny intensified in the Renaissance and



Scientific Revolution of early modern Europe, that racism and colonialism
Aourished in the traveling habits of the cosmopelitan Enlightenment, and that
the intensified misery of billions of men and women seems organically rooted in
the freedoms of transnational capitalism and cechnoscience. But T also remember
the dreams and achievements of contingent freedoms, situated knowledges, and
relief of suffering that are inextricable from this contaminated triple historical
heritage. 1 remain a child of the Scientific Revolution, the Enlightenment, and
technoscience. My modest witness cannot ever be simply oppositional. Rather,
s/he 15 suspicious, implicated, knowing, ignorant, worried, and hopeful. Inside
the net of stories, agencies, and instruments that censtitute technoscience, s/he
is committed to learning how to avoid both the narratives and the realities of the
Net that threaten her world at the end of the Second Christian Millennium.
S/he is seeking to learn and practice the mixed literacies and differential con-
sciousness that are more faithful to the way the world, including the world of
technoscience, actualty works.?

And so this book is sited as a node that leads to the Internet, which is
synecdochic for the wealth of connections that constitute a specific, finite,
material-semiotic universe called technoscience.

Modest_ Wiinessi@Second Millennium. FemaleMan©mMemWOmoﬂ/[ouseTM is an
e-mail address. Let us see how its nodes and operators map out the tropes and
topics of this book.

Keystrokes
My title contains three syntactical marks: @, © T™ Each little modifier signs us
into history in particular ways. The @, © and ™ are minimalist origin
narratives in themselves. Part of a writing technology (King 1991; Derrida
1976; Latour and Woolgar 1979), the marks also map an argument; they indicate
its proper grammar. Like the special signing apparatus for operations in symbolic
logic, the marks in my title are operators within a particular sociotechnical
discourse. This discourse takes shape from the material, social, and literary
technologies that hind us together as entities within the region of historical
hyperspace called technoscience.

Hyper means “over” or “beyond,” in the sense of “overshooting” or “extrav-
agance.” Thus, technoscience indicates a time-space modality that is extrava-
gant, that overshoots passages through mnaked or unmarked history.
Technoscience extravagantly exceeds the distinction between science and tech-
nology as well as those between nature and society, subjects and objects, and the
natural and the artifactizal that structured the imaginary time called modernity.

I use technoscience to signify a mutation in historical narrative, similar to the
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mutations that mark the difference between the sense of time in European
medieval chronicles and the secular, cumulative salvation histories of medernity.
Like all the other chimerical, condensed word forms that are cobbled together
without-benefit-of-hyphen in the hyperspace of the New World Order, Inc.,
the word technoscience communicates the promiscuously fused and transgenic
quality of its domains by a kind of visual onomatopoeia. Once upen a time, in
another, closely related, ethnospecific narrative field called Western philosophy,
such entities were thought to be subjects and objects, and they were reputed to
be the finest and most stable actors and actants in the Greatest Story Ever
Told—the one about modernity and man. In the imploded time-space anom-
alies of late-twentieth-century transnational capitalism and technoscience, sub-
jects and objects, as well as the natural and the artificial, are transported through
science-fictional wormboles to emerge as something quite other. Even
drenched with all the hype about revolution and technoscience that pervades
contemporary discussion, the ferocity of the transformations lived in daily life
throughout the world are undeniable.

The “@” and “." are the title’s chief signifiers of the Net. An ordinary
e-maill address specifies where the addressee is in a highly capitalized,
transnationally sustained, machine language-mediated communications
network that gives byte to the euphemisms of the “global village”
Dependent upon a densely distributed array of local and tegional nodes,
e-mail is one of a powerful set of recent technologies that materially pro-
duce what is so blithely called “global culture.” E-mail is one of the passage
points—both distributed and obligatory—through which identities ebb and
flow in the Net of technoscience. Despite all the hype, technoscience is not
the Greatest Story Ever Told, but it is playing powerfully to large, widely
distributed audiences.

Partly because the Internet was originally developed for defense
research and communication, including communication among academic
scientists, and then extended to more civilian users primarily in universities,
the system is only now becoming densely commodified (Krol 1992:11--30),
The Net still has many of the practices and ethics of a public commons, but
one that is being rapidly enclosed. The civilian freedoms of the Net are
indebted to a tax-supported commons tied initially to Cold War priorities
and then to goals of national economic competitiveness and requiring a
broad technoscientific research and communication apparatus. The Internet
was midwifed in the 1970s as a U.S. Defense Department network called
ARPAnet, which was an experimental network designed to support
military research.® The noncentralized structure of the communication



system was related to the need for it to survive nuclear destruction of
component parts.

As other US. {and Scandinavian) organizations built their own networks,
they used the AR PAnet’s communications protocols, Connecting all these sys-
tems was, therefore, an attractive goal. In the late 1980s the National Science
Foundation (NSF) established five supercomputer centers that made the capa-
bilities of the world’s fastest computers available for general scholarly research.
Using ARPAnet technology, the tax-supported NSF created a web of regional
networks connected with each other through a supercomputer center. “The
NSF premoted universal educational access by funding campus connection
only if the campus had a plan to spread access around. So everyone attending a
four-year college could become an Internet user” (1992:13). The NSFnet came
to form the backbone of the Internet, and the impact throughout the social fab-
ric has been tremendous. Then, following policy set by the president and con-
gress in 1992, the NSF fully privatized its system in 1995. The large users remain
unworried and expect the continuing growth of volume and advances in tech-
nology to lower their costs in the long run. In addition the new net system wiil
support high-speed, wide-bandwidth uses such as videoconferencing and other
visual processing applications that the old NSFnet could not handle. Overall,
immediate costs to users are expected to go vup 10 percent to 100 percent,
depending on distance from an access point. The losers are likely to be small
colleges, institutions in more remote areas, and public libraries (Lawler 1995).
Those parts of the public commons that cannot contribute to capital accumula-
tion for private corporations, such as MCJ, Bellcore, and Sprint, which reap the
benefits of decades of tax-supported infrastructure, will naturally wither away in
the free market. The rebirth of the nation seems to demand it.*

Furthermore, the Internet has been international for many vears, but orig-
inally only 1J.S. allies and overseas military bases were connected. By the mid-
1990s most countries in the world had attempted to connect as part of their
national educational, comunercial, and technology goals. More than 20 million
users in over 60 countries were tied into the Internet by 1995. Inequality of
access and the dominance of the Internet’s, and so the United States’, commu-
nications protocol standards—thereby isolating nets using other standards—
have become serious international issues. As Marilyn Strathern put the matter
in another context, “A wotld made to Buro-American specifications will
already be connected up in determined ways” (1992:17).

Not even mentioning the World Wide Web, Mosaic, NetScape, and a host of
other tools sustaining the information order at the end of the millennium, I am
giving a very partial and abbreviated account of the Internet, much less of com-
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puter-mediated communications systems i general. But even this micro-soft
version shows that the relations in the Internet—among nulitary needs, acade-
mic research, commercial development, democracy, access to knowledge, stan-
dardization, globalization, and wealth—embody many of the themes of
technoscience in the last quarter of the twentieth century. Unlike the situation
for Nilis community, which chose not to be part of the INet, there is no better
place for my modest witness to lurk to be a spy and scout—and, to be sure, a
user. Located in material-semiotic fact in the nodes of one of the world’s most
powerful technoscientific research institutions, the University of California, my
modest witness is necessarily reminded of her terms of access as s/he logs on to
collect her e-mail on a machine beside a Doonesbury cartoen. Trudeau draws a

Figure 1.1 Doonesbury, © 1995 Garry Trudeau. Reprinted with permission of Universal
Press Syndicate. All rights reserved.

street person going to collect his e-mail at the public library, where addresses
had been handed out free to the homeless. Looking for potential employers’
responses to his job résumé, he posts an address that puts the hype about the uni-
versal democracy built into the technoscientific information system into per-
spective: lunatic@street_level.

Trudeau helps unlock the confusion of the “irrational” New World Order
feared both by New Age people and by right-wing armed militias in the United
States—who are convinced, in chilling anti-Semitic patterns, that the bankers
and gray men are taking over the world—with the “rational” New World Order
of the post-Cold War, trapsnational free-market system imagined by presidents,
congresses, planners, and parliaments and advanced by the political-economic
strategies of flexible accumulation and by free-trade instruments such as the
North American Free Trade Agreement (NAFTA) and General Agreement on
Tariffs and Trade (GATT). Informed by lunatic@street_level, as well as by Anna
Tsing (1993b), the subtie ethnographer and theorist of the complex, shifting,
and nonsystemic geometries of marging and centers in the contemporary



world, | try to write on the razor edge between paranoia that the New World
Order effected by the bonding of transnational capital and technoscience actu-
ally defines the world and the denial that large, distributed, articulated practices
of domination are in fact luxuriating in just that bonding. Our task is learning to
navigate both the imagined Net and the actual net with the bracing literacies of
Nili’s “heretics, infidels, and Jews” and their many sisters and brothers who have
learned the skills of differential consciousness. Reading and writing on the razor
edge between paranoia and denial, I venture to consider the syntax of intellec-
tual property in my title’s Internet address.

The © and ™ in my ttle mark the syntax of natural / social / technical
relationships congealed into property. Built into the Constitution and early leg-
islative acts of the United States, these marks, as much as the “@” in my address,
are about the origins and fates of nations as well as of personal and corporate
individuals. Eacl dealing with the implosion of bodies, texts, and property, the
Internet and the Market conjointly supply the principal metaphors and instru-
ments for contesting communication, commerce, freedom, and foundations in
the New World Order, Inc.

Like the stigmata of gender and race, which signify asymmetrical, regularly
reproduced processes that give some human beings rights in other human
beings that they do not have in themselves (Rubin 1975), the copyright, patent,
and trademark are specific, asymmetrical, congealed processes—whicli must be
constantly revivified in law and commerce as weli as in science—that give some
agencies and actors statuses in sociotechnical production not allowed to other
agencies and actors. By sociotechnical production I mean the knowledge-
power processes that inscribe and materialize the world in some forms rather
than others. Only some of the necessary “writers” have the semiotic status of
“authors” for any “text.” That little point has animated transnational industries
of literary and philosophical deconstruction. Similarly, only some actors and
actants that are necessarily alfied in a patented innovation have the status of
owner and inventor, authorized to brand a contingent but eminently real entity
with their trademark.

I am intensely interested in the power of such “syntactical” marks as the ©
and TM 1 am extremely curious about what kinds of bodies, what forms of
frozen as well as motile sociotechnical alliances, also called social relationships,
these little ornaments can adorn, at whose cost, and to whose benefit. In partic-
ular, I am interested in the kinds of artifactual chimeras, like the FemaleMan and
OncoMouse in my title, that bear such distinctive brands so naturally. T am
absorbed by the supplement, excess, and commentary implied in these httle
marks; I ask what kinds of entities can be marked up in these ways.” [ am riveted
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by “brand names” as “genders”; that is, as generic marks that are directional sig-
nals on maps of power and knowledge. T am curious about how members of
technoscientific cultures are, literally, invested in their proprietary kin, both
psychically and commercialiy.

Property is the kind of relationality that poses as the-thing-in-itself, the
commodity, the thing outside relationship, the thing that can be exhaustively
measured, mapped, owned, appropriated, disposed. Something of an unrecon-
siructed and dogged Marxast, I remain very interested in how social relation-
ships get congealed into and taken for decontextualized things. But unlike
Marx, and allied with a few prominent and deliberately crazy scholars in science
studies, with armies of very powerful and paradigtnatically sane scientists and
engineers, and with a motley band of off-the-wall ecofeminists and science-fie-
tion enthusiasts, I insist that social relationships include nonhumans as well as
humans as socially (or, what is the same thing for this odd congeries, sociotechni-
cally) active partners. All that is unhuman is not un-kind, outside kinship, out-
side the orders of signification, excluded from trading in signs and wonders.

Figures
Signs and wonders brings us to the next contaminated practice suffusing my
hook and built into the title Modest Witness@Second Millennivm, Female-
Man®_Meets_OncoMotse '™ that 1s, figuration. In my book, entities such as the
modest withess of the Scientific Revolution, the FemaleMan® of conumodified
transnational feminism, and OncoMouse™ of the biotechnical war on cancer
are all figures in secular technoscientific salvation stories full of promise. The
promuises are cheek-by-jowl with ultimate threats as well. Apocalypse, in the
sense of the final destruction of man’s home world, and comedy, in the sense both
of the humorous and of the ultimate harmonious resolution of all conflict
through progress, are bedfeliows in the soap opera of technoscience. Figuration

50, 45 YO CAN WeLL LIFE iN THOSE DAYS WidS
" JUST HUNTAND GATHER,,
HUNT A0 GATHER | THE

Figore 1.2 Daonesbury. © 1987 Garry Trudeau. reprinted with permission of Universal Press
Syndicate. All rights reserved.



in technoscientific texts and artifacs is often stimultaneously apocalyptic and
comedic, As we will examine in detail later, figuration in technoscience seems
to operate according to the corporate slogan for the patented transgenic rodent,

OncoMouse T™

, “available only from DuPont, where better things for better
living come to life”

Teleconferencing with lunatic@street_level, 1 explore technoscientific
figuration with the help of another Doonesbury cartoon. Here, my modest
witness 1s 2 New Age woian recounting her past lives. In her various incarna-
tions, she recapitulates hominid evolutionary history as that developmental
account is narrated within palecanthropology. The typical fusing of New Age
belief and orthodox scientific model is part of what makes the cartoon funny.
Garry Trudeau’s cartoon character, named Boopsie, figures—that is, embod-
jes—""the “universal” story of “woman.” Part of the joke is the whimsical rever-
sal of the humanist narrative to give the story of woman instead of man. In this
cartoon,“Man,” that is, Boopsie’s bored partner, is the one who listens (sort of).
Biology is the vehicle of universality; we are in the domain of technobiopower,
with its subject formations, beliefs, and practices. The eatly ages of drudgery—
“Hunt and gather, hunt and gather, the routine could really wear you down™—
give way in the saga of hominid progress to the Pleistocene:*The omens were
fabulous.”” The punchline captures perfectly the identifications and hopes built
into technoscientific accounts of progress; without losing their physical realicy,
the sufferings of the earlier period are transcended in the sociotechnical
advances of universal history. " To begin with, it was the first time in ages I did-
n’t die in childbirth.” Technology, including the technology of the body itself,
is the real subject of universal history. Trudeau knows that the story of techni-
cal progress is at the heart of Enhghtenment humanism. He also has just the
right twist on how the humor works when the subject of technical progress is
woimnan and her body instead of man and his tools. Like the cartoonist Gary
Larson, Trudeau comprehends how his audiences inhabit and are inhabited by
the stories and explanations of technoscience. Trudeau understands the identi-
ties forged, the subject positions opened up, and the substitutions and surroga-
cles sketched in practices of figuration. He understands how Woman the
Gatherer is a figure for the late-twentieth-century, white, middle-class woman
on the beach with her football-helmet-clad companion, the descendent of
Man the Hunter.

Figuration 15 a complex practice with deep roots in the semiotics of
Western Christian realism. [ am especially interested in a specific sense of time
built into Christian figuration. I think this kind of time is characteristic of the
promises and threats of technoscience in the United States, with its ebullient,
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secular, disavowed, Christian national stories and practices, 1Despice the extra-
ordinary multicultural, multiethnic, multireligions populations in the United
States, with quite various tradidons of signifying time and communiry, ULS.
scientific culture is replete with figures and stories that can only be called
Christian. Figural realism infuses Christian discourse in all of that religious tra-
dition’s contested and polyvocal variety, and this kind of fignration shapes
much of the technoscientific sense of history and progress. That is why T locate
my modest witness in the less than universal—to put it mildly—time zone of
the end of the Second (Christian) Millennium. In the United States, at least,
technoscience is a millenniarian discourse about beginnings and ends, first and
last things, suffering and progress, figure and fulfllment. And the Onco-
Mouse™ on the back cover of Modest Witness@Second _Millennium doesn't
have a crown of thorns on her head for ne reason.

As Erich Auerbach explained in his great study of mimetic practice in West-
ern literature, “Figural interpretation establishes 4 connection between two events
or persons in such a way that the first signifies not only itself but also the second,
while the second involves or fulfills the first. . . . They are both contained in the
flowing stream which is historical life” (1953:04). The heart of figural realism is
the Christian practice of reading the story of Christ into Jewish scripture. Al-
though in Christian figuration both figure and fulfillment are materially real, his-
tory is fully contained in the eternal plan of Divine Providence, which alone can
supply the key to historical meaning. Containing and fulfilling the whole, (Chris-
tian} salvation history is history. Auerbach insists that this kind of temporality 1s
utterly alien to the conceptions of classical antiquity, both Jewish and Greek.

Auerbach examines Dante’s development of figural realism in The Divine
Comedy. Dante’s innovation was to draw the end of man with such extraordi-
nary vividness and variety “that the listener is all too occupied by the figure in
the fulfillment. . . . The fullness of life which Dante incorporates into that in-
terpretation 1s so rich and so strong that its manifestations force their way into
the listener’s soul independently of any interpretation. The image of man
eclipses the image of God” {1953:176}. The sense of history as a totality re-
mains in this humanist order, and the overwhelming power of the images that
promise fulfillment (or damnation) on earth infuses secular histories of progress
and apocalypse. Secular salvation history depends on the power of images and
the temporality of ultimate threats and promises to ceatain the heteroglossia
and flux of events. This is the sense of time and of representation that 1 think
informs technoscience in the United States. The discourses of genetics and in-
tormation sciences are especially replete with instances of barely secularized
Christian figural realism at work.



The legacy of figural realism is what puts my title’s modest witness in the
sacred secular time zones of the end of the Second Millennium and the New
World Order. Second Millennium is the time machine that has to be repro-
grammed by Nili’s heretics, infidels, and Jews, who, it is crucial to remember, “have
abways considered getting knowledge part of being human” Challenging the
material-semiotic practices of technoscience is in the interests of a deeper, broader,
and more open scientific literacy, which this book will call sitnated knowledges.

Figuration has many meanings besides, or intersecting with, those proper to
the legacy of Christian realism.® Aristotelian “figures of discourse™ are about the
spatial arrangements in rhetoric. A figure is geometrical and rhetorical; topics and
tropes are both spatial concepts. The “fignre” is the French term for the face, a
meaning kept in English in the notion of the lineaments of a story. “Tb figure”
means to count or calculate and also to be in a story, to have a role. A figure is
also a drawing. Figures pertain to graphic representation and visual forms in gen-
eral, a matter of no small importance in visually saturated technoscientific culture.
Figures do not have to be representational and mimetic, but they do have to be
tropic; that is, they cannot be literal and self-identical. Figures must involve at
least some kind of displacement that can trouble identifications and certainties.

Figurations are performative images that can be inhabited. Verbal or visual,
figurations can be condensed maps of contestable worlds, All language, includ-
ing mathematics, is figurative, that is, made of tropes, constituted by bumps
that make us swerve from literal-mindedness. [ emphasize figuration to make
explicit and inescapable the tropic quality of all material-semiotic processes, es-
pecially in technoscience. For example, think of a small set of objects into
which lives and worlds are buile—chip, gene, seed, fetus, database, bomb, race,
brain, ecosystem. This mantralike list is made up of imploded atoms or dense
nodes that explode into. entire worlds of practice. The chip, seed, or gene is si-
multaneously literal and figurative. We inhabit and are inhabited by such fig-
ures that map universes of knowledge, practice and power. To read such maps
with mixed and differential literacies and without the totality, appropriations,
apocalyptic disasters, comedic resolutions, and salvation histories of secularized
Christian realism is the task of the mutated modest witness.

Time and Space
Figures always bring with them some temporal modality that organizes
interpretive practice. I understand Foucault’s (1978) concept of biopower to
refer to the practices of administration, therapeutics, and surveillance of bod-
ies that discursively constitute, increase, and manage the forces of living or-
ganisms, He gives shape to his theoretical concept through delineating the
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nineteenth-century figures of the masturbating child, reproducing Malthusian
couple, hysterical woman, and homosexual pervert. The temporality of these
biopolitical figures is developmental.” They are all involved in dramas of
health, degeneration, and the organic efficiencies and pathologies of produc-
tion and reproduction. Developmental time is a legitimate descendant of the
temporality of salvation history proper to the figures of Christian realism and
technoscientific humanism.

Similarly, my cyborg figures inhabit a musated time-space regime that | call
technobiopower. Intersecting with—and sometimes displacing—the develop-
ment, fulfitlment, and containment proper to figural realism, the temporal
modality pertaining to cyborgs is condensation, fusion, and implosion. This is
more the temporality of the science-fictional wormhole, that spatial anomaly
that casts travelers into unexpected regions of space, than of the birth passages of
the biopolitical body. The implosion of the technical, organic, political, eco-
nomic, oneiric, and textual that is evident in the material-semniotic practices and
entities in late-twentieth-century technoscience informs my practice of figura-
tion. Cyborg figures—such as the end-of-the-millennium seed, chip, gene, data-
base, bomb, fetus, race, brain, and ecosystem—are the off$pring of implosions of
subjects and objects and of the natural and artificial. Perhaps cyborgs inhabit less
the domains of “life)” with its developmental and organic temporalities, than of
“life itself;”® with its temporalities embedded in communications enhancement
and system redesign. Life itself is life enterprised up, where, in the dyspeptic ver-
sion of the technoscientific soap opera, the species becomes the brand name and
the figure becomes the price. Ironically, the millennarian fulfillment of develop-
ment is the excessive condensation of implosion.

Temporalities intertwine with particular spatial modalities, and cyborg
spatialization seems to be less about “the universal” than “the global” The glob-
alization of the world, of “planet Earth,” is a semiotic-material production of
some forms of life rather than others. Technoscience is the story of such
globalization; it is the travelogue of distributed, heterogeneous, linked,
sociotechnical circulations that craft the world as a net called the global. The
cyborg life forms that inhabit the recently congealed planet Earth—the “whole
earth” of eco-activists and green commodity catalogs—gestated in a historically
specific technoscientific womb. Consider, for example, only four horns of this
multilobed reproductive wormhaole:

1 The apparatuses of twentieth-century military conflicts, embedded in
repeated world wars; decades of cold war; nuclear weapons and their
institutional matrix i strategic planning, endless scenario production,



and simulations 1n think tanks such as RAND; the immune system- §
like networking strategies for postcolonial giobal control inscribed in
low-intensity-conflict doctrines; and post-Cold War, simultaneous-

multiple~war-fighting strategies depending on rapid massive deploy-

ment, concentrated control of information and communications, and
high~intensity, subnuclear precision weapons (Helsel 1993; Gray 1991;
Edwards 1995)

2 The apparatuses of hypercapitalist market traffic and flexible accumu-
lation strategies, all relying on stunning speeds and powers of manipu-
lation of scale, especially miniaturization, which characterize the
paradigmatic “high-technelogy” transnational corporations {Harvey
1989;Virilio 1983; Martin 1992)

3 The apparatuses of production of that technoscientific planetary
habitac space called the ecosystem, with its constitutive birth pangs in
resource management practices in such institutions as  national
fisheries in the 1920s and 1930s; in post-World War Il theoretical
fascination with all things cybernetic; in the Atomic Energy
Comumission-mediated research projects in the 1950s for tacing

radioisotopes through food chains in the Pacific ocean; in 19705 global
modeling practices indebted to the Club of Rome and to international
projects such as the United Nations Educatdonal, Scientific, and Cultural
Orgamization’s (UNESCO) Man and the Biosphere program; zand in the
early salvos of widespread “green war” as a dominant New World Order

security concern, with its diplomatic forms played out in 1992 at the
Earth Summit in Rio de Janeiro (Escobar 1994; Taylor and Buteel 1992)%

4 The apparatuses of production of globalized, extraterrestrial, everyday
consciousness in the planetary pandemic of multisite, multimedia, mul-
tispecies, multicultural, cyborpian entertainment events such as Star

Trek, Blade Runner, Terminator, Alien, and their proliferating sequelae in the
daily information stream, embedded in transnational, U.S.-dominated,

broad-spectrum media conglomerates, such as those forged by the
mergers of Time-Warner with CNN and of the Disney universe with
Capital Cities, owner of CBS {Gabilondo 1991; Sofia 1992), 10
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The offspring of these technoscientific wombs are cyborgs—imploded
germinal entities, densely packed condensations of worlds, shocked into being
from the force of the implosion of the natural and the artificial, nature and cul-
ture, subject and object, machine and ozganic body, money and lives, narrative
and reality Cyborgs are the stem cells in the marrow of the technoscientific
body; they differentiate into the subjects and objects at stake in the contested
zones of technosclentific culture. Cyborg figures must be read, too, with the
mixed, unfinished literacies Nili is ready to teach.

Se, what kinds of kin are allied in the proprietary forms of life in these days
near the end of the Second Christian Millennium? How do we, who inhabit
such stories, make psychic and commercial investments in forms of life, where
the lines among human, machine, and organic nature are highly permeable and
eminently revisable? How useful is my abiding suspicion that “biology”—the
historically specific, congealed embodiments in the world as well as the techno-
scientific discourse positing such bodies—is an accumulation strategy? The
point is less disreputable if 1 write that “biotechnology”—both the discourse
and the body constituted as a biotechnics—is an accumulation strategy. But
much of what is accumulated is more scrange than capital, more kind than alien,
more alluring than gold. [t is time to move from grammar to content, from syn-
tactics to semantics, from logic to body:

Contents
Modest_Wiiness@Second_Millennium is organized around the anatomy of mean-
ings. The book’ sections correspond to the parts of the human science of semi-
otics. Part I, Syntactics: The Granumar of Peminism and Technoscience,
corresponds to symfactics, or the formal structure of signification. Part II,
Sermantics: Modest_Witness@Second | Millennium. FemaleMan®_Meets Onco-
Mouse™ matches semiantics, or the contents and figures of a communication.
Part III, Pragmatics: Technoscience in Hypertext, recalls pragmatics, or the physi-
ology of meaning-making. Inventing a fourth category of semantics and troping
on the conventional parts of the subject, I end my book with Diffactions, Lynn
Randolph’ painting of a split figure moving through a screen into a world
where intetference patterns can make a difference in how meanings are made
and lived. Each chapter can be read as a separate essay, but in sequence, the chap-
ters are 2 kind of Pilgrim’ Progress through the story fields, material-semiotic
apparatuses, and political stakes where biologics and informatics cohabit and
reproduce. Guiding the reader through the grammar of the title, Part I explains
its e-mail address, the mixed and differential literacies necessary to evade millen-
narian closures, and the contaminated practice of figuration that pervades the



book. [nterfacing and mixing narrative ficnon, biological argument, historical
analysis, political inquiry, mathematical jokes, religious reworkings, literary
readings, and visual imagery, the book is iself generically heterogeneous. Iis
mixed genres and its interdigitating verbal and visual organs ask for a generous
literacy from the reader. In its most basic sense, this book is my exercise regime
and self-help manual for how not to be literal minded, while engaging
promiscuousty in serious moral and political inquiry about feminism,
antiracism, democracy, knowledge, and justice in certain important domains of
contemporary science and technology. 1 also want those who inhabit
Modest_ Winess(@Second _ Millennium to have a good time. Comedy is both object
of attention and method.

Contesting the meanings of words, instruments, and figures, Part IF
brings the reader into the time zone of the Scientific Revolution through the
figure of the modest witness, who bears testimony fo matters of fact consti-
tuted by means of material, literary, and social technologies crafted in the
experimental way of life. Drawing on appreaches developed in feminist sci-
ence studies to communities of practice, boundary objects, situated knowl-
edges, agential realism, and strong objectivity, the chapter aims to mutate the
modest witness into a more usable vehicle for entering the wormholes of
contemporary millennarian technoscience. The second chapter of the
Semantics section interrogates the kinship of the FemaleMan® and
OncoMouse ™. These late-twentieth-century figures inhabit the story fields
and sociotechnical practices of feminism and biotechnology. Beginning with
a comparison of transuranic elements and transgenic organisms and lingering
in the biotechnological laboratory, the chapter examines a broad range of
popular and official texts, careers, economic developments, global webs,
research practices, visual materials, and efforts to construct a more democratic
science, The purpose is to enliven our practical imagination of who the actors
are and what is at stake in some of the material-semiotic domains of madern
biology. By the end of Semantics, the family has been assembled and the
action can expand.

Part 111, a pragmatics, tinkers with mechanisms for unwinding sticky threads
and making new articulations in the dense knots and hypertextual webs of
technoscience. The topics are the Human Genome Project and its mapping
practices; the transnational and transgeneric bond between reproductive tech-
nology and reproductive freedom projects; the changing discourses of human
unity and difference in biological approaches to race across the twentieth cen-
tury; and the kinship of diverse cyborg figures that populate ecology, medical
technology, cinema, and evolutionary biology. Technoscientific visual culture;

15
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inhospitable versions of fetishism; jokes, songs, and solemn pronouncements; the
close weave of art, money, and science; and proliferating vampire figures all find
their place in this Pragmatics section.

My invented category of semantics, diffractions, takes advantage of the optical
metaphors and inseruments that are so common in Western philosophy and sci-
ence, Reflexivity has been much recommended as a critical practice, but my
suspicion is that reflexivity, like reflection, only displaces the same elsewhere, set-
ting up the worries about copy and original and the search for the authentic and
really real. Reflexivity is a bad trope for escaping the false choice between real-
ism and relativism in thinking about strong objectivity and situated knowledges
in technoscientific knowledge. What we need is to make a difference in mater-
ial-semiotic apparatuses, to diffract the rays of technoscience so that we get more
promising interference patterns on the recording films of our lives and bodies.
Diffraction is an optical metaphor for the effort to make a difference in the
world. Lynn Randolph’ suggestive painting on the last page concludes
Modest_I/thness@Second_MilIeﬂnium.FemaIeMan©_Meers__OncoMouseTM with an
interference pattern, not with a reflection of the same displaced elsewhere.
Randolph gave me a powerful figure for troping the end of my culture’
parochial millennium, in both its feminist and its technoscientific versions. That
is, Randolph’s woman is a device for considering how to make the end swerve.
What more could a people given to teleology ask for at the last?

Throughout Modest_ Witnessi@Second_Millennin, the paintings of Lynn
Randolph introduce and frame themes and argnments. Randolph’s and my own
metaphoric realism and cyborg surrealism are in punctuated conversation. Qut
verbal and visual figures were sometimes developed in direct response to each
other’s work. [ have placed one of her paintings, paired with my commentary, at
the beginning of each part and of two individual chapters. I am indebted to
Randolph for conversations and letters in which she helped me see her art,
which then infiltrated the tissue of my sentences. Similarly, some of her paint-
ings were done in response to earlier versions of chapters. The book contains
ten of Randolph's troubling and hopeful paintings, each exploring the material
and psychic territory of technoscience. 1 am grateful to her with all my heart.
Her willingness to let me weave her work into mine is a rare gift, It is through
the eyes of her mouse-human hybrid in The Laboratory, or the Passion of OncoMouse
that I watch Robert Boyle’s experiments with the air-pump in
seventeenth-century London, from which the modest witnesses of this book
began their travels toward the end of the millennium,
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SEMANTICS
Motlest_Witness@Second_Millennium.FemaleMan®_Meets_OncoMause™

But as 2 woman who spends her working days creating fictions and
monsters, how can I feel I am committing calumny against Judah?
I believe in the truth of what is perhaps figurative, although Moshe
Idel has found recipe after recipe, precise as the instructions for
building a yurt or baking French bread, for making golems.
—Marge Piercy, He, She and It

The ahove speaker, from Marge Piercy’s novel He, She and I, is Malkah, a lusty
grandmother and a community defense-system software designer in a near-
future Jewish freetown. The independent town, Tikva, makes high-value spe-
clalty software and is menaced with a takeover by global conglomerates. Malkah
helped program a cyborg in human form,Yod, designed by her colleague Avram
to help defend the threatened Jewish community. To give her cyborg child his
history, Malkah writes a story about the golem brought into being by the chief
rabbi of Prague in 1600, Judah Loew, a man learned in 'Torah, Talmud, and
Kabbala, Malkah tells about the Jewish Renaissance; about the active Jewish
presence in Europe’s Scientific Revolution; and about the powerful systems of
eatly modern European sexual, racial, and religious exclusions that played
midwife to the golem. Male, Jewish, and nonhuman, both Judah Loew’s golem
and Piercy’s cyborg test the limits of humanity and the power of words as instru-
ments and as tropes. The cyborg and golem also inhabit the heavily trafficked
zones between the figurative and the literal, in and out of what we call science.
Indeed, these norhurman beings make clear that, at root, there is no literal mean-
ing or entity innocent of troping,.

Matkah, writer of stories and software, spends her days making monsters
and fictions. She has transgressed important limits, both in helping with the
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illegal crafting of Yod in the first place and in subsequently rendering him
more human by programming him to be capable of love, Tn a kind of im-
modest intervention, she field-tests this last point by bringing the cyborg into
her bed. Malkah is a witness to the history of her people, her family, and her
town. No neophyte with the technology essential to making and transforming
knowledge——and no stranger to the problems of assuring credible witness it a
contentious world—Malkah tests meanings, tools, and kinship. Dedicated to
the experimental way of life, this grandmother is the ideal ungentiemanly
guardian spirit for Part II, Semantics,

Semantics s about contents and meanings, tropes and topics. In this sec-
tion, such heavy loads are carried by three chief figures—the modest witness,
the FemaleMan, and OncoMouse. They are transmogrifications or trans-sub-
stantiations of each other; they are kin, tied to each other by the passage of
bodily substance. By the end of this argument, [ want my readers to understand
that this book is a family romance, or scholarly soap opera, set in a kind of crit-
ical General Hospital or theoretical Dallas, where pregnancies come to term
from timely couplings of the kind that fill the daily newspapers in fin-de-siécle
California.' Seeming ac first sight to have little to do with each ather, from just
a slightly different point of view the figures of the modest witness, FemaleMan,
and OncoMouse take shape within a common, materialized narrative field.®
We will meet them separately in the first two chapters of Semantics,

The modest witness is a figure in the stories of science studies as well as of
science. S/he is about telling the truth, giving reliable testimony, guaranteeing
important things, providing good enough grounding—while eschewing the
addictive narcotic of transcendental foundations—to enable compelling belief
and collective action. The FemaleMan is the chief figure in the narrative field
of feminism in this book. S/he is about the contingent and disrupted founda-
tional category of woman, doppelganger to the coherent, bright son called
man. OncoMouse is a figure in the story field of biotechnology and genetic
engineering, my synecdoche for all of technoscience. My tendentious point is
that the apparatuses of cultural production going by the names of science stud-
ies, antiracist feminism, and technoscience have a common circulatory systemn.
In short, my figures share bodily fluids, no less than do the zoons taking com-~
mon nourishment on the stolon of a colonial tunicate. The fluids of my figures
are mixed in the time machine where they all meet, the computing machine
of my e-mail address, named Second Millenaium.



MODEST_WITNESS@SECOND_MILLENNIUM

A man whose nagratives could be credited as mirrors of reality was
a modest man: his reports ought to make that modesty visible.

—Steven Shapin and Simon Schaffer, Leviathan and the Air-Pump

Modest Witness
The modest witness is the sender and receiver of messages in my e-mail address. So
let us investigate how this subject position is woven into the nets traced here.
The modest witness is a figure in the narrative net of this book, which works
to refigure the subjects, objects, and communicative commerce of techno-
science into different kinds of knots.” T am consumed by the project of mate-
riakized refiguration; I think that is what’s happening in the worldly projects of
technoscience and feminism. A figure collects up the people; a figure embod-
1es shared meanings in stories that inhabit their audiences. I take the term mod-
est witness from the important book by Steven Shapin and Simon Schaffer
(1985), Leviathan and the Air-Pump: Hobbes, Boyle, and the Experimental Life. In
order for the modesty, referred to in the epigraph above, to be visible, the
man-—the witness whose accounts mirror reality—must be invisible, that is, an
inhabitant of the potent “unmarked category,” which is constructed by the ex-
traordinary conventions of self-invisibility. In Sharon Traweek’s wonderfully
suggestive terms, such 2 man must inhabit the space perceived by its inhabi-
tants to be the “culture of no culture™ (1988).

This is the culture within which contingent facts—the real case about the
world—can be established with all the authority, but none of the considerable
problems, of transcendental truth. This self-invisibility is the specifically modern,
Furopean, masculine, scientific form of the virtue of modesty. This is the form
of modesty that pays off its practitioners in the coin of epistemological and
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social power. This kind of modesty is one of the founding virtues of what we call
modernity. This is the virtue that guarantees that the modest witness is the legit-
imate and authorized ventriloquist for the object world, adding nothing from his
mete opinions, from bis biasing embodiment. And so he is endowed with the
remarkable power to establish the facts. He bears witness: he is objective; he
guarantees the clarity and purity of objects. His subjectivity is his objectivity. His
narratives have a magical power—they lose all trace of their history as stories, as
products of partisan projects, as contestable representations, or as constructed
documents in their potent capacity to define the facts.” The narratives become
clear mirrors, fully magical mirrors, without once appealing to the transcenden-
tal or the magical. In what follows, I would like to queer the elaborately con-
scructed and defended confidence of this civic man of reason in order to enable
a more corporeal, inflected, and optically dense, if less elegant, kind of modest
witness to matters of fact to emerge in the worlds of technoscience.

Robert Boyle {1627-1691) is memorialized in the narratives of the scien-
tific Revolution and of the Royal Society of London for Improving Naturai
Knowledge as the father of chemistry and, even more important, father of the
experimentat way of life. Tn a series of crucial developments in the 1650s and
1660s in post-civil war Restoration England, Boyle played a key role in forg-
ing the three consmutive technologies for such a new life form: “a material
techaology embedded in the construction and operation of the ajir-pump; a hit-
erary techuology by means of which the phenomena produced by the pump
were made known to those who were not direct witnesses; and a social technol-
ogy that incorporated the conventions experimental philosophers should use in
dealing with each other and considering knowledge-claims™ (Shapin and
Schaffer 1985:25).* Experimental philosophy—science—could only spread as
its materialized practices spread. This was 2 question not of ideas but of the ap-
paratus of production of what could count as knowledge.

At the center of this story is an instrument, the air-pump. Embedded in
the social and literary technologies of proper witnessing, and sustained by the
subterranean labor of its building, maintenance, and operation, the air-pump
acquired the stunning power to establish matters of fact independent of the
endless contentions of politics and religion. Such contingent matters of fact,
such “situated knowledges,” were constructed to have the earth-shaking ca-
pacity to ground social order ebyectively, literally. This separation of expert
knowledge from mere opinion as the legitimating knowledge for ways of life,
without appeal to transcendent authority or to abstract certainty of any kind,
is a founding gesture of what we call modernity. It is the founding gesture of
the separation of the technical and the political. Much more than the existence
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or nonexistenice of a vacuum was at stake in Boyle’s demonstrations of the air-
pump. As Shapin and Schaffer put it, “The matter of fact can serve as the foun-
datior: of knowledge and secure assent insofar as it is not regarded as
man-made. Each of Boyles three technologies worked to achieve the appear-
ance of matters of fact as given items. That is to say, each technology functioned
as an objectifying resotirce” (1985:77). The three technologies, metonymically in-
tegrated into the air-pump itself, the neutral instrument, factored out human
agency from the product, The experimental philosopher could say, “It is not I
who say this; it is the machine™ (77). “It was to be nature, not man, that en-
forced assent” (79). The world of subjects and objects was in place, and scien-
tists were on the side of the objects. Acting as objects’ transparent spokesmen,
the scientists had the most powerful allies. As men whose only visible trait was
their limpid modesty, they inhabited the culture of no culture. Everybody else
was left in the domain of culture and of society.

But there were conditions for being able to establish such facts credibly. To
multiply its strength, witnessing should be public and collective. A public act
must take place in a site that can be semiotically accepted as public, not private.
But “public space” for the experimental way of life had to be rigorously de-
fined; not everyone could come in, and not everyone could testfy credibly.
What counted as private and as public was very much in dispute in Bovle’s so-
ciety. His opponents, especially Thomas Hobbes (1588-1679), repudiated the
experimental way of life precisely because its knowledge was dependent on a

practice of witnessing by a special community, like that of clerics and lawyers.
Hobbes saw the experimentalists as part of private, or even secret, and not

civil, public space. Boyle’s “open laboratory” and its offspring evolved as a
most peculiar “public space,” with elaborate constraints on who legitimately
occupied it. “What in fact resulted was, so to speak, a public space with re-
stricted access” (Shapin and Schaffer 1985:336). -

Indeed, it is even possible today, in special circumstances, to be working
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in a top-secret defense lab, communicating only to those with similar secu-
rity clearances, and to be epistemologically in public, doing leading-edge sci-
ence, nicely cordoned off from the venereal infectiohs of politics. Since
Boyle’s time, oaly those who could disappear “modestly” could really wit-
ness with authority rather than gawk curiously. The laboratory was to be
open, to be a theater of persuasion, and at the same time it was constructed

t0 be one of the “culture of ne culture’s” most highly regulated spaces. Man-
aging the public/private distinction has been critical to the credibility of the
experimental way of life. This novel way of life required a special, bounded

community. Restructuring that space~—materially and epistemologically—is
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" very much at the heart of late-twentieth-century reconsiderations of what

will count as the best science,

Also, displaying the labor expended on stabilizing a matter of fact compro-
mised its status. The men who worked the bellows in Boyles home laboratory
were his men; they sold their Iabor power to him; they were not independent.
“As a free-acting genileman, [Boyle] was the author of their work. He spoke for
them and transformed their labor into his truth” (Shapin 1994:406). Unmasking
this kind of credible, unified authorship of the labor required to produce a fact
showed the possibility of a rival account of the matter of fact itself—a point not
lost on Boyles famous opponent, Thomas Hobbes, Furthermore, those actually
physically present at a demonstration could never be as numerous as those virtu-
ally present by means of the presentation of the demonstration through the lic-
erary device of the written report. Thus, the rhetoric of the modest witness, the
“naked way of writing,” unadorned, factual, compelling, was crafted. Only
through such naked writing could the facts shine through, unclouded by the
flourishes of any human author. Both the facts and the witnesses inhabit the
privileged zones of “objective” reality through a powerful writing technology.
And, finally, only through the routinization and insticutionalization of all three
technologies for establishing maiters of fact could the “transposition onto nature
of experimental knowledge” be stably effected (Shapin and Schaffer 1985:79).

All of these criteria for credibility intersect with the question of modesty.
Transparency is a peculiar sort of modesty. The philosopher of science Eliza-
beth Potter, of Mills College, gave me the key to this story in her paper “Mak-
ing Gender/Making Science: Gender Ideology and Boyles Experimental
Philosophy™ (forthcoming). Shapin and Schaffer attended to the submerging,
literally, as represented by engravings of the regions under the room with the
visible air-pump, of the labor of the crucial artisans whe built and tended the
pump-—and without whom nothing happened—but they were silent on the
structuring and meaning of the specific civil enginsering of the modest wit-
ness. They took his masculine gender for granted without much comment.
Like the stubbornly reproduced lacunae in the writing of many otherwise in-
novative science studies scholars, the gap in their analysis seems to depend on
the unexamined assumption that gender is a preformed, functionalist category,
merely a question of preconstituted “generic” men and women, beings result-
ing from either biclogical or social sexual difference and playing out roles, but
otherwise of no interest.

In 2 later book, Shapin (1994) does look closely at the exclusion of women,
as well as of other categories of nonindependent persons, from the preserves of
gentlemanly truth-telling that characterized the relations of civility and science



in seventeenth-century England. As “covered” persons, subsumed under their
husbands or fathers, women could not have the necessary kind of honor at stake.
As Shapin noted, the “covered” status of women was patently social, not “bio-
logical,” and understood to be such, wrespective of whatever beliefs a seven-
teenth-century man or woman might also hold about natural differences
berween the sexes.” Shapin saw no reason to posit that gender was at stake, or re-
made, by any of the processes that came together as the experimental way of life.
The preexisting dependent status of women stmply precluded their epistemo-
logical, and for the most part their physical, presence in the most important
scenes of action in that period in the history of science. The issue was not
whether women were intelligent or not. Boyle, for example, regarded his aris-
tocratic sisters as his equal in intellectually dernanding religious discussions. The
issue was whether women had the independent status to be modest witnesses,
and they did not. Technicians, who were physically present, were also epistemo-
logically invisible persons in the experimental way of life; women were invisible
in both physical and epistemological senses.

Shapin’s questions are different from mine. He notes exclusions, but his
focus is on other matters. In contrast, my focus in this chapter is o ask if gen-
der, with all its tangled knots with cther systems of stratified relationships, was
at stake in key reconfigurations of knowledge and practice that constituted
modern science. If Shapin perhaps erred in seeing only conservation, my ex-
cesses will be in the other direction.

There are several ways to contest Shapin’s judgment that gender was
merely conserved, and not redone, or at least hardened in consequential ways,
in the seventeenth-century meeting of science and civility. In this regard, his-
torians emphasize the critical role of the defeat of the hermetic tradition in the
establishment of scientific mechanistic orthodoxy and the correlated devalua-
tion of much that was gendered feminine {(which did not necessarily have to
do with real women) in science. The virulence of the witch hunts in Europe
in the sixteenth and seventeenth centuries, and the involvement of men who
saw themselves as raticnalist founders of the new philosophy, testifies to the
crisis in gender in that molten period in both knowledge and religion.” David
Noble (1992:205-43) points out that the “disordetly” public activities of
women in the in period of religicus and political turmoil before the Restora-
tion, as well as women’s association with the alchemical tradition, made wise
gentlemen scramble to dissociate themselves from all things feminine, includ-
ing oxymoronic independent women, after mid-century, if not before.

Shapin (1994:xxii) is openly sympathetic to efforts to foreground the
voices and agencies of the excluded and silenced in history, but he is emphatic
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abous the legitimacy of doing the history of what he only half jokingly calls
“Idead White European Males” where their acdvities and ways of knowing are
what mattered—and not just to themselves. | agree completely with Shapin’s
insistence on focusing on men, of whatever categories, when it is their doings
that matter. Masculine authority, including the seventeenth-century gentle-
manly culture of honor and truth, has been widely taken as legitimate by both
men and women, across many kinds of social differentiation. It would not serve
feminisim to obscure this problem. I do not think Shapin or Shapin and Schafter
should have written their books about women; and besides, Shapin (1994) has a
great deal that is interesting to say about the agencies of, among others, Boyles
aristocratic and pious sisters in religious and domestic realms. Without focusing
on “Dead White Buropean Males” it would be impossible to understand gender
at al}, in science or elsewhere, However, what [ think Shapin does not interro-
gate in his formulations was whether and how precisely the world of scientific
gentlemen was instrumental in both sustaining old and in crafiing new “gen-
dered”” ways of life. Insofar as the experimental way of life built the exclusion of
actual women, as well as of cultural practices and symbols deemed feminine, into
what could count as the gruth in science, the air-pump was a technology of gen-
der at the heart of scientific knowledge. It was the general absence, not the occa-
sional presence, of women of whatever class or lineage/color—and the
historically specific ways that the semiotics and psychodynamics of sexual dif-
ference worked—-that gendered the experimental way of life in a particular way.

My question is, How did all this matter to what could count as knowledge
in the rich tradition we know as science? Gender is always a relationship, not a
preformed category of beings or a possession that one can have. Gender does
not pertain more to women than to men. Gender is the relation between vari-
ously constituted categories of men and women (and variously arrayed tropes),
differentiated by nation, generation, class, lineage, colot, and much else, Shapin
and Schaffer assembled all the elements to say something about how gender was
one of the products of the air-pump; but the blind spot of seeing gender as
women instead of as a relationship got in the way of the analysis. Perhaps Shapin
in his later book is right that nothing very interesting happened to gender in the
meeting of civility and science in the experimental way of life, with its practices
of truth-telling, But I suspect that the way he asked his questions about excluded
categories precluded having much to say about the two questions that vex me:
{1) In what ways in the experimental way of life was gender in-the-making? (2}
Did that matter or not, and how or how not, to what could count as reliable
knowledge in science during and after the seventeenth century? How did gen-
der-in-the-making become part of negotiating the continuatly vexed boundary



between the “inside” and the “outside” of science? How did gender-in-the-
making relate to establishing what counted as objective and subjective, political
and technical, abstract and concrete, credible and ridiculous?

The effect of the missing analysis is to treat race and gender, at best, as a
question of empirical, preformed beings who are present or absent at the scene
of action but are not generically constituted in the practices choreographed in
the new theaters of persuasion. This is a strange analytical aberration, to say the
least, in a community of scholars who play games of epistemological chicken
trying to beat each other in the game of showing how all the entities in techno-
science are constituted in the action of knowledge production, not before the
action starts.8 The aberration matters, for, as David Noble argues in his synthe-
sis on the effect of Western Christian clerical culture on the culture and practice
of science, ‘any genuine concern about the implications of such a culturally dis-
torted science-based civilization, or about the role of women within it, dernands
an explanation. For the male identity of science is no mere artifact of sexist
history; throughout most of its evolution, the culture of science has not
simply excluded womnen, it has been defined in defiance of women and their
absence. ... How did so strange a scientific culture emerge, one that proclaimed
so baldly the power of the species while at the same time shrinking in horror
from half the species?” (1992:xiv).

Elizabeth Potter, however, has a keen eve for how men became man in the
practice of modest witnessing. Men-in-the-making, not men, or women,
already made, Is her concern. Gender was af stake in the experimental way of life,
she argues, not predetermined. To develop this suspicion, she turns to the early-
seventeenth-century English debates on the proliferation of genders in the
practice of sexual cross-dressing. In the context of anxieties over gender mani-
fested by early modern writers, she asks how Robert Boyle—urbane, celibate,
and civil—avoided the fate of being labeled a haec vir, a feminine man, in his
insistence on the virtue of modesty? How did the masculine practice of mod-
esty, by appropriately civil (gentle)men, enhance agency, epistemologically and
socially, while modesty enforced on (or embraced by) women of the same social
class simply removed them from the scene of action? How did some men
become transparent, self-invisible, legitimate witnesses to matters of fact, while
most men and all women were made simply invisible, removed from the scene
of action, either below stage working the bellows that evacuated the pump or
offstage entirely? Woinen lost their security clearances very early in the stories of
leading-edge science.

Women were, of course, literally offstage in early modern English drama,
and the presence of men acting women'’ roles was the occasion for more than a
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little exploring and resetting of sexual and gender boundaries in the foundaticnal
settings of English drama in the sixteenth and seventeenth centuries. As the
African American literary scholar Margo Hendricks (1992, 1994 and 1996) tells
us, Englishness was also at stake in this period, for example, in Shakespearc’s
Midsummer Night's Dream.” And, she notes, the story of Englishness was part of the
story of modern gendered racial formations, rooted still in lineage, civilicy, and
nation, rather than in color and physiognomy. But the discourses of “race” that
were cooked in this cauldron, which melted nations and bodies together in dis-
courses on lineage, were more than a little useful througheout the following cen-
turies for demarcating the differentially sexualized bodies of “colored” peoples
around the world, locally and globally, from the always unstably consolidated sub-
ject positions of self-invisible, civil inquirers.'® Gender and race never existed
separately and never were about preformed subjects endowed with funmny geni-
tals and curious colors. Race and gender are about entwined, barely analytically
separable, highly protean, telational categories. Racial, class, sexual, and gender for-
mations (not essences) were, from the start, dangerous and rickety machines for
guarding the chief fictions and powers of European civil manhood. To be
unmanly 15 to be uncivil, to be dark is to be unruly: Those metaphors have mat-
tered enormously in the constitution of what may count as knowledge.

Let us attend more closely to Potter’s story. Medieval secular masculine
virtue—noble manly valor-—required patently heroic words and deeds. The
modest man was a problematic figure for early modern Europeans, who still
thought of nobility in terms of warlike battles of weapons and words.!! Potter
argues that in his literary and social technologies, Boyle helped to construct the
new man and woman appropriate to the experimental way of life and its produc-
tion of matters of fact.*“The new man of science had to be a chaste, modest, het-
erosexual man who desires vet eschews a sexually dangerous yet chaste and
modest woman” {forthcoming). !? Fernale modesty was of the body; the new mas-
culine virtue had to be of the mind. This modesty was to be the key to the gentle-
man-scientist’s trustworthiness; he reported on the world, not on himself.
Unadorned “masculine style” became English national style, a mark of the grow-
ing hegemony of the rising English nation. An unmarried man in Puritan
England, which valued marriage highly, Boyle pursued his discourse on modesty
in the context of the vexed ki smulier/hoec vir (masculine woman/feminine man)
controversies of the late sixteenth and early seventeenth centuries. In that anxious
discourse, when gender characteristics were transferred from one sex to another,
writers worried that third and fourth sexual kinds were created, proliferating out-
side all bounds of God and Nature. Boyle could not risk his modest witness’s being
a haec vir. God forbid the experimental way of life have queer foundations.



Two additional taproots for the masculinity of Boyles brand of modesty
exist: the King Arthur narratives and the clerical monastic Christian tradition.
Bonnie Wheeler (1992) argues that the first reference to the Arthur figure in the
sixth century referred to him as a vir modestus, and the qualifier followed Arthur
through his many literary incarnations. This tradition was probably culturally
available to Boyle and his peers locking for effective new models of masculine
reason. Modestus and modestia referred to measure, moderation, solicitude, studied
equilibrium, and reticence in command. This constellation moves counter ¢o
the dominant strand of Western heroism, whicl: emphasizes self~glorification by
the warrior hero. The vir modestus was a man characterized by high status and dis-
ciplined ethical restraint. Modestia linked high class, effective power, and mascu-
line gender. Wheeler finds in the King Arthur figure “one alternative norm of
empowered masculinity for post-heroic culture” (1992:1).

David Noble emphasizes the reappropriation of clerical discourse in a
Rovyal Society sanctioned by crown and church.”As an exclusively male retreat,
the Royal Society represented the continuation of the clerical culture, now
reinforced by what may be called a scientific asceticism™ (Noble 1992:231). The
kind of gendered selt~renunciation practiced in this masculine domain was pre-
cisely the kind that enhanced epistemological-spiritual potency. Despite the
importance of marriage in the Protestant Reformation’s attack on the Catholic
chuzrch, even celibacy in the experimental way of life was praised by lay Puritans
ofthe early Restoration, and especially by Robert Boyle, who served as 1 model
of the new scientist. Potter guotes Boyle’s praise of male chastity in the context
of man’s right to a priesthood rooted in reason and knowledge of the natural
world, As Potter puts it, female chastity served male chastity, which allowed men
to serve God undistractedly through experimental science. For Boyle, “the lab-
oratory has become the place of worship; the scientist, the priest; the exper:-
ment, a religious rite” (Potter forthcoming).

Within the conventions of modest truth-telling, women might watch a
demonstration; they could not witness it. The definitive demonstrations of the
working of the air-pump had to take place in proper civil public space, even 1f
that meant holding a serious demonstration late at night to exclude women of
kis class, as Boyle did. For example, reading Bovyle's New Experiments Physico-
Mechanical Touching the Spring of the Afr, which describes experiments with the air-
pump, Potter recounts a demonstration attended by high-born women at which
smali birds were suffocated by the evacuation of the chamber in which the ani-
mals were held. The ladies interrupted the experiments by demanding that air
be let in to rescue a struggling bird. Boyle reports that to avoid such difficulties,
the men later assembled at night to conduct the procedure and attest to the
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results, Potter notes that women’s names were never listed among those attest-
ing the veracity of experimental reports, whether they were present or not.
Several historians describe the tumult cansed in 1667 at the Rovyal Society
when Margaret Cavendish (1623-1673), Duchess of Newcastle, generous pa-
tron of Cambridge University, and a substantive writer on natural philesophy
who intended to be taken seriously, requested permission to visit a working
session of the all-male society."” Not wanting to offend an important person-
age, “the leaders of the society ultimately acceded to her request, arranging for
her to visit several scientific demonstrations by, among others, Hooke and
Boyle” (Noble 1992:231), There was no return visit, and the first women ad-
mitted to the Royal Society, after lawyers” advice made it clear that conrinued
exclusion of women would be illegal, entered in 1945, almost 300 years after
Cavendish’s unwelcome appearance.™

Enhancing their agency through their masculine virtue exercised in carefully
regulated “public” spaces, modest men were to be self-invisible, transparent, so
that their reports would not be polluted by the body. Only in that way could they
give credibility to their descriptions of other bodies and minimize critical atten-
tion to their own. This is a crucial epistemological move in the grounding of sev-
eral centuries of race, sex, and class discourses as objective scientific reporﬁs.’s

Al of these highly usable discourses feed into the conventions of masculine
scientific modesty, whose gendering came to be mere and more invisible (trans-
parent) as its masculinity seemed more and more simply the nature of any non-
dependent, disinterested truth-telling. The new science redeemed Boyle’s
celibate, sacred-secular, and nonrnartial man from any gender confusion ar mul-
tiplicity and made him a modest witness as the type specimen of modern heroic,
masculine action—of the mind. Depleted of epistemological agency, modest
womern were to be invisible to others in the experimental way of life. The kind
of visibility—the body—that women retained glides into being perceived as
“subjective,” that is, reporting only on the self, biased, opaque, not objective,
Gentlemen’s epistmological agency involved a special kind of transparency. Col-
ored, sexed, and laboring persons still have to do a lot of work to become simi-
larly transparent to count as objective, modest witnesses to the world rather than
to their “bias” or “special interest” To be the object of vision, rather than the
“modest,” self-invisible source of vision, 1s to be evacuated of agency.”‘

The self-invisibility and transparency of Boyle version of the modest wit-
ness—that is, the “independence” based on power and on the invisibility of
others who actually sustain one’s life and knowledge—are precisely the focus
of late-twentieth-century feminist and multiculutural critique of the limited,
biased forms of “objectivity” in technoscientific practice, insofar as it produces - -



itself as “the culture of no culture.” Antiracist feminist science studies revisit
what it meant, and means, to be “covered” by the modest witnessing of oth-
ers who, because of their special virtue, are themselves transparent. “In the be-
ginning,” the exchlusion of women and laboring men was instrumental to
managing a critical boundary between watching and witnessing, between who
is a scientist and who is not, and between popular cuiture and scientific fact. |
am not arguing that the doings of Boyle and the Royal Society are the whole
story in crafting modern experimental and theoretical science; that would be
ridiculous. Also, T am at least as invested in the continuing need for stabilizing
contingent matters of fact to ground serious claims on each other as any child
of the Scientific Revelution could be. [ am using the story of Boyle and the
expernnental way of life as a figure for technoscience; the story stands for
more than itself. My claim 1s double: (1} There have been practical inheri-
tances, which have undergone many reconfigurations but which remain po-
tent; and (2) the stories of the Scientific Revolution set up a narrative about
“objectivity” that continues to get in the way of a more adequate, self-critical
technoscience committed to sitnated knowledges. The important practice of
credible witnessing is still at stake.

A further central issue requires compressed comument: the structure of
heroic action in science. Several scholars have commented on the proliferation
of violent, misogynist imagery in many of the chief documents of the Scien-
tific Revolution."” The modest man had at least a tropic taste for the rape of
nature. Science made was nature undone, to embroider on Bruno Latour’s
(1987) metaphors in his important Science in Action. Nature’s coy resistance was
part of the story, and getting nature to reveal her secrets was the prize for
manly valor—ali, of course, merely valor of the mind. At the very least, the
encounter of the modest witness with the world was a great trial of strength.
In disrupting many conventional accounts of scientific objectivity, Latour and
others have masterfully unveiled the seli~invisible modest man. At the least,
that is a nice twist on the usual direction of discursive unveiling and hetero-
sexuai epistemological erotics.” In Science, the Very Idea! Steve Woolgar (1988)
keeps the light relentlessly on this modest being, the “hardest case’ or “hard-
ened self” that covertly guarantees the truth of a representation, which ceases
magically to have the status of a representation and emerges simply as the fact
of the matter. That crucial emergence depends on many kinds of transparency
in the grand narratives of the experimental way of life. Latour and others es-
chew Woolgar’s relentless insistence on reflexivity, which seems not ta be able
to get beyond self-vision as the cure for self-invisibility. The disease and the
cure seem to be practically the same thing, if what you are after is another
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: kind of world and worldliness. Diffraction, the production of difference pat-
. terns, might be a more useful metaphor for the needed work than reflexivity.

Latous is generally less interested than his colleague in forcing the Wizard of
Oz to see himself as the linchpin in the technology of scientific representation.
Latour wants to follow the action in science-in-the-making. Perversely, how-
ever, the structure of heroic action is only intensified in this project—both in
the narrative of science and in the discourse of the science studies scholar. For
the Latour of Sgence in Action, technoscience itself is war, the demiurge that
makes and unmakes worlds.!? Privileging the younger face as science~in-the-
making, Latour adopts as the figure of his argument the double-faced Roman
god, Janus, who, seeing both ways, presides over the beginnings of things. Janus is
the doorkeeper of the gate of heaven, and the gates to his temple in the Roman
Forum were always open in time of war and closed in times of peace. War is the
great creator and destroyer of worlds, the womb for the masculine birth of time.
The action in science-in-the-making is alt trials and feats of strength, amassing
of allies, forging of worlds in the strength and numbers of forced allies. All acion :
is agonistic; the creative abstraction is both breathtaking and numbingly con-
ventional. Trials of strength decide whether a representation holds or not.
Period. To compete, one must either have a counterfaboratory capable of win- -
ning in these high-stakes trials of force or give up dreams of making worlds. .
Victories and performances are the action sketched in this seminal book. “The :
list of trials becomes a thing; it is literally reified” (Latour 1987:92).

This powerful tropic system is like quicksand. Science in Action works by
relendess, recursive mimesis. The story told is told by the same story. The object ;
studied and the method of study mime each other. The analyst and the |
analysand all do the same thing, and the reader is sucked into the game. It is the
only game imagined. The goal of the book is “penetrating science from the out-
side, following controversies and accompanying scientists up to the end, being
slowly led out of science in the making” (15). The reader is taught how to resist -
both the scientist’s and the false science studies scholar’s recruiting pitches. The
prize is not getting stuck in the maze but exiting the space of technoscience a
victor, with the strongest story. No wonder Steven Shapin began his review of
this book with the gladiators salute: “Ave, Bruno, morituri te salutant” =
(1988:533). :

So, from the point of view of some of the best work in mainstream science
studies of the late 1980s, “nature” is multiply the feat of the hero, more than it
ever was for Boyle. First, nature is a materialized fantasy, a projection whose
solidity is guaranteed by the self-invisible representor. Unmasking this figure,
s/he who would not be hoodwinked by the claims of philosophical realism and
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the ideologies of disembodied scientific objectivity fears to “go back™ to nature,
which was never anything but a projection in the first place. The projection
nonetheless tropically works as a dangerous female threatening manly knowers.
Then, another kind of nature is the result of trials of strength, aiso the fruit of the
hero’s action, Finally, the scholar too must work as a warrior, testing the strength
of foes and forging bonds among allies, human and nonhumasn, just as the scien-
tist-hero does. The self-contained quality of all this is stunning. It is the self~con-
tained power of the culture of no culture itself, where all the world is in the
sacred image of the Same. This narrative structure is at the heart of the potent
modern story of European autochthony.*® ‘
What accounts for this intensified commitment to virile modesty? F have
two suggestions. First, failing to draw from the understandings of semiotics,
visual culture, and narrative practice coming specifically from feminist, post-
c¢olonial, and multicultural eppositional theory, many science studies scholars
insufficiently examine their basic narratives and tropes. In particular, the “self-
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birthing of man,” “war as his reproductive organ,” and “the optics of self-origi-
nation” narratives that are so deep in Western philosophy and science have been
left in place, though so much else has been fruitfully scrutinized. Second, many

science studies scholars, like Latour, in their energizing refusal to appeal to soci-

ety to explain nature, or vice versa, have mistaken other narratives of action
about scientific knowledge production as functionalist accounts appealing in
the tired old way to preformed categories of the social, such as gender, race, and
class. Either critical scholars in antiracist, feminist cultural stadies of science and
technology have not been clear enough about racial formation, gender-in-the-

making, the forging of class, and the discursive production of sexuality through the
corstifutive practices of technoscience production themselves, or the science studies scholars
aren’t reading or listening—or both. For the oppositional critical theorists, both
the facts and the witnesses are constituted in the encounters that are technosci-
entific practice. Both the subjects and objects of technoscience are forged and

branded in the crucible of specific,located practices, some of which are global in
their [ocation. In the intensity of the fire, the subjects and objects regularly melt
into each other. It is past time to end the failure of mainstream and oppositional
science studies scholars to engage each other’s work, Immodestly, I think the
failure to engage has not been symmetrical.

Let me close this meditation on figures who can give credible testimony
to matters of fact by asking how to queer the modest witness this time around
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so that s/he is constituted in the furnace of technoscientific practice as a self-
aware, accountable, anti-racist FermaleMan, one of the proliferating, uncivil,
late-twentieth-century children of the early modern haec vir and hic mulier. Like
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Latour, the feminist philosopher of science Sandra Harding is concerned with
strength, but of a different order and in a different story. Harding (1992} devel-
ops an argument for what she calls “strong objectivity” to replace the flaccid
standards for establishing matters of fact instaurated by the literary, social, and
material technologies inherited from Boyle. Scrutiny of what constitutes
“independence”is fundamental. “A stronger, more adequate notion of objec-
tivity would require methods for systematically examining all of the social val-
ues shaping a particular research process, not just those that happen to differ
between members of a scientific community. Social communities, not either
individuals, or ‘no one at all,’ should be conceptualized as the ‘knowers’ of sci-
entific knowledge claims. Culture wide beliefs that are not critically examined
within scientific processes end up functioning as evidence for or against
hypotheses” (Harding 1993:18).

Harding maintains that democracy-enhancing projects and questions are
most likely to meet the strongest criteria for reliable scientific knowledge-pro-
duction, with built-in critical reflexivity. That is a hope in the face of, at best,
ambiguous evidence. It is a hope that needs to be made into a fact by practical
work. Such labor would reconstitute the relationships we call gender, race,
nation, species, and class in unpredictable ways. Such reformed semiotic, techni-
cal, and social practice might be called, after Deborah Heath's term for promis-
ing changes in standards for building knowledge in a molecular biology she
studies ethnographically, “modest interventions” (forthcorming). :

So, agreeing that science is the result of located practices at all levels, Harding
concurs with Woolgar that reflexivity is a virtue the modest witness needs to cul- :
tivate. But her sense of reflexivity is closer to my sense of diffraction and to Heath’s
modest interventions than it is to Woolgars rigorous resistance to making strong
knowledge claims. The point is to make a difference in the world, to cast our lot
for some ways of life and not others. To do that, one must be in the action, be finite
and dirty, not transcendent and clean. Knowledge-making technologies, including
crafting subject positions and ways of inhabiting such positions, must be made
relentlessly visible and open to critical intervention. Like Latour, Harding is com- :;':
mitted to science-in-the-making. Usnlike the Latour of Sdence in Acion, she does
not mistake the constituted and constitutive practices that generate and reproduice =
systems of stratified inequality—and that issue in the protean, historically specific,
marked bodies of race, sex, and class—for preformed, functionalist categories. ! do
not share her occasional terminology of macrosociology and her all-too-self-evi- -
dent identification of the social. But I think her basic argument is fundamental to
a different kind of strong program in science studies, one that really does not flinch -
from an ambitious project of symmetry that is corumitted as much to knowing
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about the people and positions fron: which knowledge can come and to which 1t
is targeted as to dissecting the status of knowledge made,

Critical reflexivity, or strong objectivity, does not dodge the world-making
practices of forging knowledges with different chances of life and death built
into them. All that critical reflexivity, diffraction, situated knowledges, modest
mterventions, or strong objectivity “dodge” 15 the double-faced, self identical
god of transcendent cultures of no culture, on the one hand, and of subjects and
objects exempt from the permanent finitude of engaged interpretation, on the
other. No layer of the onion of practice that is technoscience is cutside the reach
of technologies of critical interpretation and critical inquiry about positioning
and location; that is the conditon of articulation, embodiment, and mortality.
The technical and the political are like the abstract and the concrete, the fore-
ground and the background, the text and the context, the subject and the object.
As Katie King (1993} reminds us, following Gregory Bateson, these are questions
of pattern, not of ontological difference. The terms pass into each other; they are
shifting sedimentations of the one fundamental thing about the world—rela-
donality. Oddly, embedded refationality is the prophylaxis for both relativism and
transcendence. Nothing comes without its world, so trying to know those
worlds is crucial. From the point of view of the culture of no culture, where the
wall between the political and the technical is maintained at all costs, and inter-

pretation is assigned to one side and facts to the other, such worlds can never be
investigated. Strong objectivity insists that both the objects and the subjects of
knowledge-making practices must be located. Location is not a listing of adjec-
tives or assigning of labels such as race, sex, and class. Location is not the concrete
to the abstract of decontextualization. Location is the always partial, always finite,

always fraught play of foreground and background, text and context, that const-

tutes critical inquiry. Above ail, location is not self-evident or transparent.
Location is also partial in the sense of being for some worlds and not others.
There is no way around this polluting criterion for streng objectivity. Sociologist
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and ethnographer Susan Leigh Star (1991) explores taking sides in a way that is
perhaps more readily heard by science studies scholars than Harding’s more con-

ventional philosophical vocabulary. Star is interested in taking sides with some
people or other actors in the enrollments and alliance formations that constitute

so much of technoscientific action. Her points of departure are ferninist and sym-
bolic interactionist modes of inquiry that privilege the kind of witness possible

from the point of view of those who suffer the trauma of not fitting into the stan-

dard. Not to fit the standard is another kind of oxymoronically opaque trans-
parency or invisibility: Star would like to see if this kind is conducive to crafting a
better modest witness. Not fitting 2 standard is not the same thing as existing in a
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world without that standard. Instructed by the kinds of multiplicity that result
from exposute to violence, from being outside a powerful norm, rather than from
positions of independence and power, Star is compelled by the starting point of
the monster, of what is exiled from the clean and light self. And so she suspects
that the “voices of those suffering from the abuses of technological power are
among the most powerful analytically” (Star 1991:30).

Star’ own annoying but persistent allergy to cnions, and the revealing dif-
ficulty of convincing service people in restanrants that such a condition is real, is
her narrative wedge into the gquestion of standardization. In order to address
questions about power in science and technology, Star looks at how standards
produce invisible work for some while clearing the way for others, and at how
consolidated identities for some produce marginalized locations for others. She
adopts what she calls a kind of “cyborg” point of view: Her “cyborg”is the “rela-
tionship between standardized technologies and local experience,” where one
falls “between the categories, yet in relationship to them (39).

Star thinks “that it is both more analytically interesting and more politically
Just to begin with the question cui bono, than to begin with a celebration of the
fact of human/non-human mingling” (43). She does not question the fact of the
implosion of categorical opposites; she is interested in wheo lives and dies in the
force fields generated. “Public” stability for some is “private” suffering for oth-
ers; self-invisibility for some comes at the cost of public invisibility for others,
They are “covered” by what is conventionally made to be the case about the
world. [ think that such coverings reveal the grammatical structure of “gender,”
“race,”“class,” and similar clumsy categorical attempts to name how the world is
experienced by the nonstandard, who nonetheless are crucial to the technolo-
gies of standardization and others ease of fitting.

In Star’s account, we are all members of many communities of practice.
Multiplicity 1s in play with questions of standardization, and no one is standard or
il fitted in all communities of practice. Some kinds of standardization matter more
than others, but all forms work by producing those that do not fit as well as those
who do. Inquiry about technoscience from the point of view of Star’s monsters
does not necessarily focus on those who da not fit, but rather on the contingent -
material-semiotic articulations that bring such ill-fitting positions into being and
sustain them. Star’s monsters also ask rather uncivilly how much it costs, and who
pays, for some to be modest witnesses in a regime of knowledge-production while
others get to watch. And monsters in one setting set the norm in others; inno- -
cence and transparency are not available to feminist modest witnesses. :

Double vision is crucial to inquiring into the relations of power and stan-
dards that are at the heart of the subject- and object-making processes of
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technoscience. Where to begin and where to be based are the fundamental
questions in a world in which “power is about whose metaphor brings worlds
together” (Star 1991:52). Metaphors are tools and tropes. The point is to learn
to remember that we might have been otherwise, and might yet be, as 2 matter
of embodied fact. Being altergic to onions is a niggling tropic irritant to the
scholarly temptation to forget one’s own complicity in apparatuses of exclusion
that are constitutive to what may count as knowledge. Fever, nausea, and a rash
can foster a keen appreciation of located knowledges,

So [ close this evocation of the figure of the modest witness in the narrative
of science with the hope that the technologies for establishing what may count
as the case about the world may be rebuilt to bring the technical and the politi-
cal back into realignment so that questions about possible livable waorlds lie vis-
ibly at the heart of our best science.
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Second Millennium

They did not know for sure, but they suspected that the dances
were beyond nasty becanse the music was getting worse and worse
with each passing season the Lord waited to make Himself known,

—Toni Morrison, Jazz

I have not written a narrative Leviathan. Did you really want
another one?

~Sharon Traweek, “Border Crossings™

From a millennarian perspective, things are always getting worse. Evidence of
decay is exhilarating and mobilizing. Oddly, belief in: advancing disaster is actu-
ally part of a trust in salvation, whether deliverance is expected by sacred or pro-
fane revelations, through revolution, dramatic scientific breakthroughs, or
religious rapture. For example, for radical science activists like me, the capitalist
commodification of the dance of life is always advancing ominously; there is
always evidence of nastier and nastier technoscience dominations. An emer-
gency is always at hand, calling for the need for transformative politics. For my
twins, the true believers in the church of science, a cure for the trouble at hand
is always promised. That promise justifies the sacred status of scientists, even, or
especially, outside their domains of practical expertise. Indeed, the promise of
technoscience is, arguably, its principal social weight. Dazzling promise has
always been the underside of the deceptively sober pose of scientific rationality
and modern progress within the culture of no culture. Whether unlimited clean
energy through the peaceful atom, artificial intelligence surpassing the merely
human, an impenetrable shield from the enemy within or without, or the pre-
vention of aging ever materializes is vastly less important than always living in
the time zone of amazing promises. In relation to such dreams, the impossibility
of ordinary materialization is intrinsic to the potency of the promise. Disaster
feeds radiant hope and bottomless despair, and I, for one, am satiated. We pay
dearly for living within the chronotope of ultimate threats and promises.
Literally, chronofope means topical time, or a topos through which temporality
is organized. A topic is a commonplace, a rhetorical site. Like both place and
space, time is never “literal,” just there; chronos always intertwines with fopos, a
point richly theorized by Bakhtin (1981) in his concept of the chronotope as a
figure that organizes temporality, Time and space organize each other in variable
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relationships ¢hat show any claim to totality, be it the NewWorld Order, Inc., the
Secend Millennium, or the modern world, to be an ideological gambit linked o
struggles to impose bodily / spatial / temporal organization. Bakhtins concept
requires us to enter the contingency, thickness, inequality, Incommensurability,
and dynamism of cultural systems of reference through which people enrell each
other in their realities. Bristling with ultimate threats and promises, drenched
with the tones of the apocalyptic and the comic, the gene and the computer both
work as chronotopes throughout Modest_ Witness@Secord_Millenniurn.

So, replete with such costs, the Second Milleanium is this book’s space-
time machine; it is the machine that circulates the figures of the modest witness,
the FemaleMan, and OncoMouse in a common story. The air-pump s itself a
chronotope closely related to my mechanical-millennial address. Both machines
have to do with a narrative space-time frame associated with millennarian hopes
for new foundations. The air-pump was an actor in the drama of the Scientific
Revolution. The device’s potent agency in civil matters and its capacity to bear
witness exceeded that of most of the humans who attended its performances
and looked after its functioning. Those humans to whom could be astributed a
power of agency approaching that of the air-pump and its progeny over the next
centuries had to disguise themselves as its ventriloquists. Their subjectivity had -
to become their objectivity, guaranteed by their close kinship with their
machines. Inhabiting the culture of no culture, these modest witnesses were
transparent spokesmen, pure mediums transmitting the objective word made
flesh as facts. These humans were self-invisible witnesses to matters of fact, the
new worlds guarantors of objectivity. The narrative frames of the Scientific
Revolution were a kind of time machine that situated subjects and objects into
dramatic pasts, presents, and futures. i

If belief in the stable separation of subjects and objects in the experimental
way of life was one of the defining stigmata of modernity, the implosion of sub-
jects and objects in the entities populating the world at the end of the Second -
Millennjum-—and the broad recognition of this implosion in both technical and =
popular cuitures—are stigmata of another historical configuration. Many have *
called this configuration “postmodern.” Suggesting instead the notion of the *
“metamodern” for the current moment, Paul Rabinow (1992a) rejects the
“postmodern” label for two main reasons: (1) Foucault’s three axes of the mod--
ern epistemne—-life, labor, and language—are all still very much in play in current
knowledge-power configurations; and (2) the collapse of metanarratives that is i
supposed to be diagnostic of postmodernism is nowhere in evidence in either ©
technoscience or transnational capitalism. Rabinow is correct about both of
these important points, but for my taste he does not pay enough attention to the - _.



implosion of subjects and objects, culture and nature, in the warp fields of cur-
rent biotechnology and communications and computer sciences as well as in
other leading domaing of technoscience. This implosion issuing in a wonderful
bestiary of cyborgs is different from the cordon sanitaire erected between subjects
and objects by Boyle and reinforced by Kant. It is not just that objects, and
nature, have been shown to be full of labor, an insight insisted on most power-
fully in the last century by Marx, even if many current science studies scholars
have forgotten his priority here. More pregnantly, in the wombs of techno-
science, as wekl as of postfetal science studies, chimeras of humans and nonhu-
mans, machines and organisms, subjects and objects, are the obligatory passage
points, the embodiments and articulations, through which travelers must pass to
get much of anywhere in the world. The chip, gene, bomb, fetus, seed, brain,
ecosystem, and database are the wormholes that dump contemporary travelers
out into contemporary worlds. These chimeras are not close cousins of the air-
pump, although the air-pump is one of their distant ancestors.

Instead, entities like the chip, gene, bomb, fetus, seed, brain, ecosystem, and
database are more like OncoMouse ™, And those who attest to matters of fact
are less like Boyle’s modest man than they are like the FemaleMan®. We will
meet both of these genetically strange, inflected, proprieiary beings scon, as they
are made to encounter each other and discover their kinship. Bruno Latour
{1993) suggested the useful notion of the amodern for the netherlands in which
the really interesting chimeras of humans and nonhumans gestate. But, for my
taste, he still sees too much continuity in the late twentieth century with Boyle’s
practice. I think something 1s going on in the world vastly different from the
constitutional arrangements that established the separations of nature and soci-
ety proper to “modernity]” as early modern Furopeans and their offspring
understood that historical configuration; and recent technoscience is at the
heart of the difference. Instead of naming this difference—postmodern, meta-
modern, amodern, late modern, hypermodern, or just plain generic Wonder
Bread modern—TI give the reader an e-mail address, if not a password, to situate
things in the net.

~ But, obviously, I did not name my e-mail address innocently. I am appealing
to the disreputable history of Christian realism and its practices of figuration; and
I am appealing to the love/hate relation with apocalyptic disaster-and-salvation
stories maintained by people who have inherited the practices of Christian real-
ism, not all of whom are Christian, to say the least. Like people aliergic to onions
eating at McDonald’s, we are forced to live, at least in part, in the material-semi-
otic system of measure connoted by the Second Millennium, whether or not we
fit that story. Following Eric Auerbach’s arguments in Mimesis (1953), I consider
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figures to be potent, embodied—incarnated, if you will—{ictions that collect up :
the people in a story that tends to fulfillment, to an ending that redeems and
restores meaning in a salvation history. After the wounding, after the disaster, =
comes the fulfillment, at least for the elect; God’s scapegoat has promised as °
much. | think contemporary technoscience in the United States is deeply
engaged in producing such stories, slightly modified to fit the conventions of :
secular realism.

In that sense the “human genome” in current biotechnical narratives regu- ©
larly functions as a figure in a salvation drama that promises the fulfillment and
restoration of human nature. As a symptomatic example, consider a short list of
titles of articles, books, and television programs in the popular and official sci-
ence press about the Human Genome Project to map and sequence all of the
genes on the 46 human chromosomes: “Falling Asleep over the Book of Life,”
“Genetic Ark]” “Gene Screening: A Chance to Map our Body’s Future” -
“Genesis, the Sequel,” “James Watson and the Search for the Holy Grail” “A ;:.
Guide to Being Human,” *Thumbprints in Our Clay”“In the Beginning Was |
the Genome,” “A Worm at the Heart of the Genome Project,” “Genetics and
Theology: A Complementarity?” “Huge Undertaking—Goal: Ourselves”
“The Genome Initiative: How to Spell ‘Human™, “Blueprint for a Human,” :
The Code of Codes, Gene Dreams, Generation Games, Mapping the Code, Genome, and,
finaily, on the BBC and NOVA television, “Decoding the Book of Life.” Genes
are a bit like the Eucharist of biotechnology. Perhaps that insight will make me
feel more reverent about genetically engineered food.

Instrinsic to placing my modest witnesses in a conventional millennarian
machine 15 the evocation of the impending time of tribulations. There is no
shortage of such narratives of disasters in the technical and popular cultures of
technoscience. The time machine of the Second Millennium churns out expec-
tations of nuclear catastrophe, global economic collapse, planetary pandemics,
ecosystem destraction, the end of nurturing families, private ownership of the
commons of the human genome, and many other kinds of silent springs. Of ©
course, just as within any other belief system, all these things look eminently real,
eminently possible, perhaps even inevitable, once we inhabit the chronotope that
tells the story of the world that way. I am not arguing that such threats aren’t -:_
threatening, | am simply trying to locate the potency of such “facts” about the -
contemporary world, which is so enmeshed in technoscience, with its threats
and its promnises. There is no way to rationality—to actually existing worlds— -
outside stories, not for our species, anyway. This book, like all of my \;vritjng, is
anxious much more thar it is optimisde. I an1 not arguing for complacency -
when I list the narrative setup of threats and promises, only for taking seriously
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that no one exists in a culture of no culture, including the critics and prophets as
well as the technicians. We might profitably learn to doubt our fears and certain-
ties of disasters as much as our dreams of progress. We might learn to live without
the bracing discourses of salvation history We exist in a sea of powerful stories:
They are the condition of finite rationality and personal and collective life histo-
ries. There Is no way out of stories; but no matter what the One-Eved Father
$2ys, there are many possible structures, not to mention contents, of narration.
Changing the stories, in both material and semiotic senses, is a modest interven-
tion worth making. Getting out of the Second Millennium to another e-mail
address is very much what I want for all mutated modest witnesses.
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FEMALEMAN® MEETS_ONCOMOUSE™

Mice into Wormholes: A Technoscience Fugue in Two Parts

Part 1. Kinship

FIRST MATHEMATICAL EPIGRAPH—A PROPORIION
TRANSURANIC ELEMENTS: TRANSGENIC OR GANISMS::
THE COLDWAR:THE NEW WORLD ORDER

Trained in molecular and developmental biology, I identify professionally as a histo-
rian of science. T have applied for a visa for an extended stay in the permeable ter-
ritories of anthropology—as a resident alien or a cross-specific hybrid, naturally.
But my real home is the ferociously material and imaginary zones of techno-
science, into which [ and hundreds of millions of people on this planet have
been interpellated, whether we like it or not. The Ouxford English Dictionary notes
that “to interpeflate” means to break in on, to interrupt a person in speaking or
acting. The term also means to appeal or petition; to hail; or to intercept, cut off,
or prevent. Interpellation became obsolete in English before 1700, but the term
was reimported back into anglophone practice from the French in the twentieth
century in the context of a special kind of interrupting or hailing: calling on a
minister in a legislative chamber to explain the policies of the ruling govern-
ment. Interpellation, then, has several tones, which resonate among French and
* English speakers. These tones sound here in my warping of the French philoso-
pher Louis Althusser’s theory of how ideology constitutes its subjects out of
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concrete individuals by “hailing” them. According to Althusser (1971:171,194), ¢
interpellation occurs when a subject, constituted in the very act, recognizes or :f
misrecognizes itself in the address of a discourse. Alchusser used the example of -
the policemen calling out, “Hey, you!” If T turned my head, T am a subject in that
discourse of law and order; and so [ am subject to a powerful formacion. How 1 ¢
mis/recognize myself—will I ke harassed by a dangerous armed individual with _.:
the legal power to invade my person and my community; will 1 be reassured that *
the established disorder 1s in well-armed hands; will T be arrested for a crime [ 5:'
too acknowledge as a violation; or will [ see an alert member of a democratic
community doing rotating police work?—speaks volumes both about the _:.
unequal positioning of subjects in discourse and about different worlds that
might have a chance to exust, -

With a double meaning typical of most interesting words, interpellation is also -
an interruption in the body politic that insists that those in power justify their
practices, if they can. It is also best not to forget that “they” might be “we.”
Whoever and wherever we are in the domains of technoscience, our practices
should not be deaf to troubling interruptions, Interpellation is double-edged in =
its potent capacity to hail subjects into existence. Subjects in a discourse can and
do refigure its terms, contents, and reach. In the end, it is those who mis/recog- .
nize themselves in discourse who thereby acquire the power, and responsibility, :
to shape that discourse. Finally, technoscience is more, less, and other than what -
Althusser meant by ideology; technoscience is a form of life, a practice, 2 culure,
a generative matrix. Shaping technoscience is a high-stakes game. :

It is the nonhyphenated energy of technoscience that makes me adopt the:
term.! This condensed signifier mimes the implosion of science and technol- -
ogy into each other in the past two hundred years around the world. T want to -

use technoscience to designate dense nodes of human and nonhuman actors’;
that are brought into alliance by the material, social, and semiotic technologies’ :
through which what will count as nature and as matters of fact get constituted:
for—and by—many millions of people. All the actors in technoscience are not’
sclentists and engineers, and scientists and engineers are an unruly lot. They are:
not pawns in a moratity play about modern damnation or apocalyptic salvation;
put on for the benefit of scientifically illiterate critical theorists or euphoric,
jacked-in apologists for technohype, Perhaps most important, technoscience:.
should not be narrated or engaged only from the points of view of those ca]ledf :
scientists and engineers. Technoscience is heterogeneous cultural practice that
enlists its members in all of the ordinary and astonishing ways that anthropolo=:
gists are now accustomed to describing in other domains of collective life.

Technoscience also designates a condensation in space and time, a speedingf:_.




up and concentrating of effects in the webs of knowledge and power. [n what
gets politely called modernity and its afterlife (or half-life}, accelerated produc-
tion of natural knowledge pervasively structures commerce, industry, healing,
community, war, sex, literacy, entertainment, and worship. The world-building
alliances of humans and nonhumans in technoscience shape subjects and objects,
subjectivity and objectivity, action and passion, inside and outside i ways that
enfeeble other modes of speaking about science and technology In short,
technoscience is about worldly, materialized, signifying and significant power.
That power is more, less, and other than reduction, commedification, resourcing,
determinism, or any of the other scolding words that much critical theory would
force on the practitioners of science studies, including cyborg anthropologists.

1772

[ belong to the“ culture” whose members answer to the “hey, you!” issuing from
technoscience’s authoritative practices and discourses. My people answer that “hey,
you!” in many ways: We squirm, organize, revel, decry, preach, teach, deny, equivo-
cate,analyze, resist, collaborate, contribute, denounce, expand, placate, withhold. The
only thing my people cannot do in response to the meanings and practices that claim
us body and soul is remain nentral. We must cast our lot with some ways of life on
this planet, and not with other ways, We cannot pretend we live on some other
planet where the cyborg was never spat out of the womb-brain of its war-besotted
parents in the middie of the last century of the Second Christian Millennium,

The cyborg is a cybernetic organism, a fusion of the organic and the tech-
nical forged in particular, historical, cultural practices. Cyborgs are not about the
Machine and the Human, as if such Things and Subjects universally existed.
Instead, cyborgs are about specific historical machines and people in interaction
that often turns out to be painfully counterintuitive for the analyst of techno-
science. The term cyborg was coined by Manfred Clynes and Nathan Kline
(1960) to refer to the enhanced man who could survive in extraterrestrial envi-
renments. They imagined the cyborgian man-machine hybrid would be needed
in the next great technohumanist challenge—space flight. A designer of physio-
logical instrumentation and electronic data-processing systems, Clynes was the
chief research scientist in the Dynamic Simulation Laboratory at Rockland State
Hospital in New York. Director of research at Rockland State, Kline was a clini-
cal psychiatrist. Their article was based on.a paper the authors presented at the
Psychophysiological Aspects of Space Flight Symposium sponsored by the US.
Air Force School of Aviation Medicine in San Antonio, Texas. Enraptured with
cybernetics, Clynes and Kline thought of cyborgs as “self-regulating man-
machine systemns” (1960:27). One of their first cyborgs was a standard white lab-
cratory rat implanted with an osmotic pump designed to inject chemnicals
continuously.? Exchanging knowing glances with their primate kin, rodents will
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‘unexplored regions in the great travel narratives of Western technoscience.

reappear in this essay at every turn. Beginning with the rats who stowed away on
the masted ships of Europe’s age of exploration, rodents have gone first into the ¢

3

Consequently, my people are akin to field mice who have entered the !
anomaly in evolutionary space—a wormhole——called the laboratory. Like the !
science-fictional wormbhole in an episode of the television show Deep Space Nine, :
the laboratory continues to suck us into uncharted regions of technical, cultural,
and political space. Passing through the wormhole of technoscience, the field _E
mice emerge as the finely tailored laboratory rodents—model systems, animate ¢
tools, research material, self-acting organic-technical hybrids—through whose
eyes | write this essay. Those mutated murine eves give me my ethnographic:
point of view. Cyborg anthropology attempts to refigure provocatively the bor-:
der relations among specific humans, other organisins, and machines. The inter-
face between specifically located people, other organisms, and machines turnsg:g
out to be an excellent field site for ethnographic inquiry into what counts as self-.
acting and as collective empowerment, I call that field site the culture and prac-.
tice of technoscience. The opsical tube of technoscience transports my startled:
gaze from its familiar, knowing, human orbs into the less certain eye sockets of an.
artifactual rodent, a primal cyborg figure for the dramas of technoscience. | want:
to use the beady little eyes of a laboratory mouse to stare back at my fellow mam-
mals, my hominid kin, as they incubate themselves and their human and nonhu-:

man offspring in a technoscientific culture medivm.

The relocated gaze forces me to pay attention to kinship. Who are my km:;'
in this odd world of promising monsters, vampires, surrogates, living tools, and
aliens? How are natural kinds identified in the realms of late-twentieth-century:
technoscience? What kinds of crosses and offspring count as legitimate and i]ie-';"?'
gitimate, to whom and at what cost? Who are my familiars, my siblings, and Whai::é

kind of livable world are we trying to build?

Cross-overs, mixing, and boundary transgressions are a favorite theme of
late-twentieth-century commentators in the United States, and | can't preten&g':
to be an exception. So let me pursue technoscience’s blasted family pedigrees by
means of the first epigraph, 2 mathematical joke about transgression in the form

of a statement of proportion:

TRANSURANIC ELEMENTS: TRANSGENIC ORGANISMS::
THE COLD WAR: THE NEW WORLD) ORDER

The expanded form of the proportion reads: The transuranic elements (such as
plutonium preduced by nuclear reactors) are to transgenic organisms (such 2



the genetically engineered mice and tomatoes produced in biotechnological
laboratories) as the Cold War (fueled by its core generator of nuclear culture) is
to the New World Order (driven by its dynamic generator of transnational
enterprise culture).

In Secrets of Life, Secrets of Death, Evelyn Keller (1992a) explored the scientific
and psychoanalytic connections between the mideentury search for the “secret”
of the atom that resulted in nuclear physics and weapons and the search for the
“secret” of life that issued in molecular genetics and genetic engineering.
Plumbing Il those “secrets” is one of the major narratives of erotic transgression
in technoscience. Walking through the museumn of the Los Alamos National
Laboratories in New Mexico in 1993, | was arrested by the exhibit about the
first atomic bombs built at Los Alamos during the Manhattan Project. The dis-
play was rather mouse-nibbled and time-worn; it locked like old news. The
more glitzy projects in recent years in and around Los Alamos have been infor-
matics development for GenBank® as part of the Human Genome Project at
the National Labs and the artificial life research associated with the nearby Santa
Fe Institute. In the national science policy of the New World Order, nuclear
weapons research—albeit still quite a going concern—is almost, but not quite,
an embarrassment even at the birthplace of the atomic bomb.* National secu-
rity discourse in the 1990s turns on creating a chain reaction between techno-
sclence and enterprise. The National Laboratories are supposed to become
breeder reactors for competitiveness whose decay products are at least as world
threatening as those of plutonium?,”

What interests me about the proportion that links plutonium with geneti-
cally engineered organisms and situates them in their historical chronotopes,
World War II through the Cold War of the 1940s through the 1980s, and the
New World Order of the carly 1980s to the present, is the question of taxonomy,
category, and the natural status of artifactual entities—kinship, in short. Kinship
is a technology for producing the material and semiotic effect of natural rela-
tionship, of shared kind.

TRASURANIC ELEMENTS

In 1869 the Russian chemist Dimitr1 Ivanovich Mendeleyev published his work
on the periodic law and the periodic table of the elements that ordered the 63
elements then known by properties that seemed to repeat as a function of
atomic weights. Later, chernists argued that the table is ordered by atomic num-
ber, or the number of protons in the nucleus, and not by atomic weights {(neu-
trons plus protons). Then Niels Bohr’s early-twentieth-century atormic model
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interpreted the recurring properties of the elements as a function of quantum |

numbers, that is, the number of electrons in the “outer shell” of an atom
For my purposes here the important issue is that in all of its interpretations,

the periodic table predicted several unknown elements that were subsequently ;
discovered, or made, to occur and whose properties fit prognostications nicely.

Setting up relationships diagonally, vertically, horizontally, and tapsitionally, the
table stood for traditional family values in the culture of chemistry. The periodic
table of the elements still hangs in every chemistry lecrure hall 1 have ever seen.
More than merely an authoritative historical artifact that graphically displays the
power of science to order fundamental properties of matter for the millions of’g:
studenss who have spent uncounted hours under its sign, the periodic table con-_.
tinues to generate knowledge in the experimental way of life. The periodic:
table is a potent taxonomic device for what my people understand as nature.
The kinship relations of the elements are a natural-technical object of knowl-:

edge that semiotically and instrumentally puts terrans in their proper place.

Uranium is the naturally occurring earthly element with the highes,t_fé
atomic number, 92. Uranium is where the evolution of the elements that make:
up the solar system stopped. In that sense, uranium represents a kind of “natural
limit” to the family of terran elements as well. But every child who has bitter:’
into an apple in the Atomic Cafe knows that elements with higher atomic num-:
bers thar uranium have existed on earth since 1940, when Glenn Seaborg ancf’_-

his associates made the first transuranium elements, including plutonium, whose

atomic number is 94. In order to make explosive Pu™, the first self-sustaining.

nuclear generating reactor, or breeder reactor, was built by Enrico Fermi and

]
|

others on a squash court at the University of Chicago in 1942 in the context of o

the Manhattan Project. Pu™ fueled the device that was tested at Alamogordo; ';
New Mexico, on July 16, 1945, and the bomb called “Fat Man” that exploded§

over Nagasaki on August 9, 1945, ¢

As I wrote this sentence in 1994, bomb-grade Pu® was refueling threats of :
renewed war on the Korean peninsula as North Korea refused inspection of xps_;:

nuclear-power reactor refueling process. International regulatory mechanismis
are not containing the rogue element’s production and use in the postholdWiﬁ
era. An illegal trade in bomb-grade materials from the former Soviet Union is 3
growing international problem of unknown dimensions. The amount of pluto-
Dpium, not to mention other kinds of radioactive waste, produced on earth sinéé
1940 is truly staggering, and no end of production is in sight. Globally, by 1 995,
weapons-grade plutonium in active and dismantled bombs totaled 270 metri_g_;

tons, The commercial stockpile of plutonium from nuclear reactor wastes asid 1

spent fuel had reached 930 metric tons in 1995 and was expected to total 2,130

t



tons by 2005. In the absence of a waste disposal systern amnywhere that is com-
mensurate with the problem, the global civil sector in the 19905 produces about
as much plutonium as was amassed during the entire Cold War.” The end of the
Second Millenmium threatens to be much more than a narrative device, and
witnessing the story is more than a joke on addresses in the Net.

Tivo things stand out simultaneousty in the presence of the transuranic ele-
ments: First, they are ordinary, natural offspring of the experimental way of life,
whose place in the periodic table was ready for them. They fit right in. Second,
they are earthshaking artificial productions of technoscience whose status as
zliens on earth, and indeed in the entire solar system, has changed who we are
fundamentally and permanently. Nothing changed and toc much changed
when plutonium joined the terran family. The transuranic elements—embed-
ded in the semiotic, technical, potitical, economic, and social apparatus that pro-
duces and sustains them on earth—are among the chief instruments that have
remade the third planet from the sun into a global system. The transuranic efe-
ments have forced humans to recognize their problematic kinship with each
other as fragile earthlings at a scale of shared vulnerability and mortality barely
suspected on that squash court in Chicago but explicitly ritualized at
Alamogordo when J. Robert Oppenkeimer quoted from the Bhagavad Gita, ©1
am become Death, the shatterer of worlds” {quoted in Kevles 1977:333). Now a
worldwide-disseminated nuclear firel and one of the deadliest toxic substances
ever encountered, plutonium has done more to construct species being for
hominids than alt the humanist philosophers and evolutionary physical anthro-
pologists put together. And, as the dogeared exhibit at Los Alamos brought
home to me, this is old news.

TRANSGENETIC ORGANISMS

The shiny news in the 1990, as every Business Monday section of the impor-
tant newspapers shows, is transgenic organisms produced in another kind of
breeder reactor, the biotechnological faboratory, in transnational enterprise cul-
ture. In the mideighteenth century, the Swedish naturalist Linnaeus constructed
a hierarchy of taxonomic categories above the level of the species (genus, family,
class, order, kingdom) and introduced the binary system of nomenclature that
gives all living terrans a genus and a species name. Species, whether regarded as
conforming to an archetype or as descending from a common stock, were taken
to be natural taxonomic entities whose purity was protected by a natural enve-
lope. In 1859 in The Origin of Species, Charles Darwin provided both an evolu-
tionary narrative and a plausible mechanism that unified diverse bases for
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classification and accounted for both the transformation and the relative con-'
stancy of species. In the midtwentieth century, the neo-Darwinian synthesisi
powerfully imported population genetics into evolutdonary thinking. In that
potent account, genetic change 1s evolutionary change; mutation and the varia-
tion in gene frequencies in populations constitute both stuff and engine of ]ife,:;
Evolutionary theory and genetics unified life on earth, as the periodic table,
placed Farth’ elements into stable families. Flumans are interpellated into both.
of these species-defining kin networks. .
On the day T wrote the preceding paragraph, May 19, 1994, front pages of
newspapers all over the United States reported that the U.S. Food and Drug
Administration had given its fina} approval to Calgene, Inc.,a California biotech
company, to put its genetically engineered tomato, the Flavr Savr, on the market,
Like those radioactive isotopes whose long half-lives are all too worthy of note;
Flavr Savr’s chief characteristic is that it does not decay as fast as nonaltered toma-
toes. Although Calgene has claimed the Flavr Savr is not a transgenic organisrriﬁ?
since the gene normally responsible for detay is genetically engineered to be
reversed and so nonfunctional in the new product, I consider Flavr Savr stricﬂ'gf
trangenic because it bears a gene for a bacterial enzyme inserted to act as
marker to verify successful insertion of the altered functional gene of i interest;
Where I live, the San Jose Merury News reminded readers at the end of its nev\m-
story on Flavr Savr that they could record their own opinions on the Mercury_
Center, the newspaper’s online bulletin board, in the folder called Science anid
Medicine. It cost $9.95 per month in 1994 to subscribe to the Mercury Center.
an America Online service. Joined by the two great mediators at the end of thg:
Second Millennium-—the Market and the Net—biclogics and informatici
occupy the same regions of technoscientific space in more ways than one.
The techniques of genetic engineering developed since the early 1976

are like the reactors and particle accelerators of nuclear physics: Their prod:
ucts are “trans.” They themselves eross a culturally salient line between nature
and artifice, and they greatly increase the density of all kinds of other traffic o:i:if
the bridge between what counts as nature and culture for my peopli:
Transported, terran chemical and biological kinship gets realigned to mclude
the extraterrestrial and the alien, Like the transuranic elements, transgemc
creatures, which carry genes from “unrelated” organisms, simultaneously fﬂ:
intc well-established taxonomic and evolutionary discourses and also bi:i_:gﬁ
widely understood senses of natural limit. What was distant and unrelatéﬁ
becomes intimate. By the 1990s, genes are us; and we seem to include som
curious new family members at cver level of the onien of biological, person'éj:].;
national, and transnational life. What could be more natural by the 1990s that




worldwide commercial, familial, biotechnical, and cinematic genetic traffic?
Transgenic organisms are at once completely ordinary and the stutt of sci-
ence fiction. I use them metonymically to mark world-shaping changes in biol-
ogy since the 1970s. Thus, transgenic organisms are indicator species, or perhaps
canaries in the gold mines of the New World Order, Inc. In 1993, the first issue of
a new journal, Tansgene, noted that more than 2,500 titles in the current MED-
LINE database used the word fransgenic in the dtle, up from 10 to 20 papers per
vearin the early 1980s (Cruse and Lewis 1993). More than 60 percent of all of the
biological and biomedical research funded federally in the United States by the
mid-1990s used the techniques of molecular biology and molecular genetics.
Two conclusions from that statistic are obvious: (1) Melecular biology has major
creative importance in practically every area of biology and medicine; and (2)
fundable questions in the life sciences have conformed drastically to those com-
patible with the practice of biology as molecular biotechnics. The organism has
been retooled materially in the New World Order, Inc., as well as semiotically.
The implications of U.S., Western European, and Japanese hegemony in this
process are global. Based on articles published in the worldwide scientific litera-
ture in 1991, Table 2.1 gives a minimal comparative picture of scientific power.?
Without invoking any notions of conspiracy, [ think the conclusion that the
technoscientific agenda for everybody is set by the economically dominant pow-
ers, especially the United States, is inescapable. It is also inescapable that sizable

resources go into technoscience in every area of the planet, and, dominant or not,

many actors are on the stage. The story is not closed.

“Developing” nations, as well as the major world financial and political
powers, perceive that the stakes in biotechnology in general and genetic research
in particular are high (Juma 1989; Shiva 1993). For example, modeling its plans
after the European Molecular Biology Organization, Egypt is building the
Mubarak City for Scientific Research (ScienceScope 1994a). Strapped for
money, the Bgyptian government is initially constructing only one of the eight
planned institutes. Significantly, the first priority is the Institute of Genetic
Engineering and Biotechnology. The government budgeted 100 million
Bgyptians pounds (U.S. $36 million), as compared fo less than $1 million per
year spent by the Egyptian state on academic scientific research. (That $1 mil-
lion does not include foreign grants, the main source of research money in
Egypt, another index of who sets the worldwide scientific agenda.) The scram-
ble for the control of genes--the sources and engines of biological diversity in.
the regime of technobiopower—drives venture capitalists, crafters of interna-
tional treaties, makers of national science policies, bench scientists, and political
activists alike. The control of genes means access both to naturally occurﬁng
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NATION OR. REGION AIL SCIENTIFIC BIOMEDICAL BiorLogGIicatr

AND TECHNICAL FIELDS  ARTICLES ARTICLES
United States 35.1° 38.9 37.6
United Kingdom 7.5 7.6 6.9
Germany 6.8 | 6.3 54
France 4.3 5.1 3.3
Lealy 28 23 1.4
Reest of Western furope  10.7 13.3 11.0
Japan 8.5 7.9 7.5
Near Fast and Africa 1.6 0.9 3.1
Israel 0.9 . 0.8 1.1
India - 2.0 1.4 2.1
Central and S. America 1.4 1.5 2.3
Australia and New Zealand 2.5 2.2 0.1
" Former Soviet Union 6.7 6.9 2.2
Other Eastern and 2.1 .20 1.2
Central European
East Asian newly 1.1 0.6 0.7

industrialized countries

Source: Adapted from NSB 1993:423-25.

TABLE 2.1 PERCENT SHARE OF WORLD TECHNOSCIENTIFIC LITERATURE

’

diversity and to the material, social, and semiotic technology to recraft its riches to
produce beings new to Earth.? Which new beings, for whom, and out of whom'f;

" seem to me to be pressing questions lying at the heart of democracy, social j Jusnce |

economy, agriculture, medicine, labor, and environment. :

As the apparatus for the production and sustenance of high-atomic-weight:
{issionable materials interpellated diverse peoples into a kind of global species'.;g
on the “whole Earth” or “spaceship Earth,” so also the senfiotic, teghnical, and
social systems for conceiving and propagating transgenic organisms interpellaté:
diverse peoples into a transnational enterprise culture that I call the New World:
Order, Inc. In this timescape, species being is technically and literally broughﬁ:

" into being by transnatienal, multibillion-doliar, interdisciplinary, long-term pro_—_i;



jects to provide exhaustive genetic catalogs as maps to indus-triald, therapeutic,
conservationist, military, ethical, and even cosmetic action.

Furthermoze, the “trans” action is not limited to splicing among and within
the genomes of organisms. Marked with the stigmata of a dream, a symptom,
and an ordinary research project, in a kind of ultimate genetic transspecific cross,
scientific efforts to sphice carbon-based life forms 1o silicon-based computer sys-
terns take many shapes, from the merely ideological to the technically produc-
tive. A college biology textbook opens its chapter on the nervous system with a
photomicrograph of a nerve cefl growing on the surface of a Motorala 68000
microprocessor chip (Campbell 1993:982). That particular “trans™join, produc-
ing a classical cyborg in the dimensions of microns, is unadulterated pedagogical
ideology. The cell would be just as happy growing on an ctched glass surface,
and no “information”—beyond tactile cues for the cell and belief-system cues
for the students—is passing between organic and silicon “microprocessors.”

More technically functional in its approach, merging silicon-patterning
techniques borrowed from microelectronics with combinatorial biochemistry, a
biotech startup company in Palo Alto, California, called Affymetrix is develop-
ing a chip that anchors arrays of nucleotide sequences. The chips will be tools
for detecting aberrant genetic sequences in large-scale automated diagnostic
tests, a major investment areas for current biotechnology (Alpers 1994). One of
the members of the board of directors of Affymetrix, Paul Allen, was a
cofounder of the software giant Microsoft. Microsoft’s other cofounder, Williarm
H. Gates 11, one of the richest men in the world in the mid-1990s, gave the
University of Washington $12 million in 1992 to attract Leroy Hood from Cal
Tech in order to found a new department of molecilar biotechnology. One of
the most important innovators of automated protein and DNA analytic tech-
nologies in the world, Hood brought thirteen senior s¢ientists with him to
Washington and built a department famous for its interdisciplinary collabora-
tions of computer scientists and geneticists. In 1992 Hood joined other biotech-
nology master players to found the company Darwin Molecular in Seattle.
Using the complex splice between computer sciences and molecular biology,
inchuding DNA sequencing technology, to mimic natural-sefection systems, this
incorporated twentieth-century Darwin works to design drugs that mimic
those produced in biological evolation. 10

Two related considerations emerge for me from this idiosyncratic medita-
tion on a mathematical proportion. One concerns the problem of purity of type
and the thematics of the mixed and the alien in U.S. culture, and the other
touches on how to represent technoscience.
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PURE LIFE
A transgenic organism contains genes transplanted from one strain or species—- ':
or even across taxonomic kingdoms, for example, from fish to tomatoes, fireflies
to tobacco, bacteria to humans, or vice versa—to another. Transgenic border- -':
crossing sigmifies serious challenges to the “sanctity of life” for many members of :
Western cultures, which historically have been obsessed with racial purity, cate- .
gories authorized by nature, and the well-defined self. The distinction between. .
nature and culture in Western societies has been a sacred one; it has been at the &
heart of the great narratives of salvation history and their genetic transmutation ;
into sagas of secular progress. What seems to be at stake is this culture’s stories of

the human place in nature, that is, genesis and 1ts endless repetitions. And
Western inteilectuals, perhaps especially nataral sciencists and philosophers, have
historically been particularly likely to take their cultural stories for universal
realities. It is 2 mistake in this context to forget that anxiety over the pollution of
lineages is at the origin of racist discourse in European cultures as well as at the ':
heart of linked gender and sexual anxiety. The discourses of transgression get all- :
mixed up in the body of nature. Transgressive border-crossing pollutes lin-: :
eages—in a transgenic organism’s case, the lineage of nature itself—transform-
ing nature into its binary opposite, culture. The line between the acts, agents, -
and products of divine creation and human engineering has given way in the .
sacred-secular border zones of molecular genetics and biotechnology. The rev- .
olutionary continuities between natural kinds instaurated by the theory of bio- .

logical evolution seem flaccid compared to the rigorous couplings across

taxonomic kingdoms (net to mention nations and companies) produced daily:
in the genetic Iaboratory.

Iz opposing the production of transgenic organisms, and especially oppos-: :

ing their patenting and other forms of private commercial exploatation, com-~
mitted activists appeal to notions such as the incegrity of nattral kinds and the .
natural felos or self-defining purpose of all life forms. ! From this perspective, to
mix and match genes as if organisms were legitimate raw material for redesign 15
to violate natural integricy at its vital core, Transferring genes between speciess
transgresses natural barriers, compromising species integrity. These same:
activists and others also emphasize many other arguments for opposition to var- &
ious biotechnological practices in the New World Order, Inc. The objections
include increasing capital concentration and the monopolization of the means
of life, reproduction, and labor; appropriation of the commons of biological :
inheritance as the private preserve of corporations; the global deepening of-iﬁ-:
inequality by region, nation, race, gender, and class; erosion of indigenous peo—-:;j:
ples’ self-determination and sovereignty in regions designated as biodiverse .




while indigenous lands and bodies become the object of intense gene prospect-
ing and proprictary development; inadequately assessed and potentially dire
environmental and health consequences; misplaced priorities for technoscien-
sific mvestment funds; propagation of distorted and simplistic scientific explana-
tions, such as genetic determinism; intensified cruelty to and domination over
animals; depletion of biodiversity; and the undermining of established practices
of human and nonhuman life, culture, and production without engaging those
most affected in democratic decision-making. I take all of those objections very
serjousty, and all of them are taken up, if inadequately, in this book, but I do not
think simply naming the concerns either decides the direcdon of effects or
describes the cross-cultural polyphony through which scientific practice is con-
stituted worldwide. Effects and practices are multilayered and context-specific,
and it 1s too easy for all parties to fall into dogma where fundamental cultural
and material values are both not shared and at stake. What must not be lost from
sight in all of this complexity, however, is that power, profit, and bodily
rearrangements are at the heart of biotechnology as a global practice. The stakes
are immense, just as they are in nuclear culture, Whether or not they are the
result of transgressive reproductive scenarios, transgenics and plutonivm belong
to the world’s important First Famnilies.

For the moment, however, | want to focus only on the Western theme of
pusity of type, natural purposes, and transgression of sacred boundaries. The his-
tory and current politics of racial and immigration discourses in Europe and the
United States ought to sct off acute anxiety in the presence of these supposedly
high ethical and ontological themes. I cannot help but hear in the bictechnology
debates the unintended tones of fear of the alien and suspicion of the mixed. In
the appeal to intrinsic natures, [ hear a mystification of kind and purity akin to
the doctrines of white racial hegemony and U.S. national integrity and purpose
that so permeate North American culture and history. I know that this appeal to
sustain other organisms’ inviolable, intrinsic natures is intended to affirm their
difference from humanity and their claim on lives lived on their terms and not

>

“man’s”” The appeal aims to limit turning all the world into a resource for human
appropriation. But it is a problematic argument resting on unconvincing biology.
History is erased, for other organisms as well as for humans, in the doctrine of
types and intrinsic purposes, and a kind of timeless stasis in nature is piously nar-
tated. The ancient, cobbled-together, mixed-up history of living beings, whose
long tradition of genetic exchange will be the envy of industry for a long time to
come, gets short shrift. More fundamentally, in the midst of a nation where race
is everywhete reproduced and enforced, everywhere unspeakable and euphem-

ized, and everywhere deferred and treated obliquely—as in talk of drug wars,

61
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urban underclasses, diversity, illegal aliens, wilderness preservation, terrorist
viruses, immune defenses against invaders, and crack babies—I cannot hear
discussion of disharmonious crosses among organic beings and of implanted
alien genes without hearing a racially inflected and xenophobic symphony.
Located in the belly of the monster, [ find the discourses of natural harmeony,
the nonalien, and purity unsalvageable for understanding our genealogy in the
New World Order, Inc. Like it or not, [ was born kin to Pu™ and to trans-
genic, transspecific, and transported creatures of all kinds; that is the family for :
which and to whom my people are accountable. It will not help—emotionally, &
intellectualty, morally, or policically—to appeal to the natural and the pure.
Perhaps it is perverse for me to hear the dangers of racism in the opposition:
to genetic engineering and especially transgenics at just the moment when na--

tional and international coalitions of indigenous, consumer, feminist, environ-;
mental, and development nongovernmental organizations have formed to:
oppose “patenting, commercialization and expropriation of human, animal &

2312

and plant genetic materials”* Although the moral, scientific, and economic is

sues are far from simple, I oppose patenting of animals, human genes, and.
much plant genetic material. Genes for profit are not cqual to science itself, or
to economic health. Genetic sciences and politics are at the heart of critical -
struggles for equality, democracy, and sustainable life. The global commeodifi-
cation of genetic resources is a political and scientific emergency, and indige-
nous people are among the key actors in biopaolitics, just as they have had to:
be in nuclear culture. But the tendency by the pobtical “left”my area of the
political spectrum-—to collapse molecular genetics, biotechnology, profit, and;
exploitation into one undifferentiated mass is at least as much of a mistake as
the mirror-image reduction by the “right” of biological—or informational—
complexity to the gene and its avatars, including the dollar.

Tunneling into my collective racial anxieties in the midst of thinking about_.
tomatoes with a long shelf life and fissionable heavy elements with distressing:
half-lives points to 2 wormbhole into the poorly charted and contested semioti
practices for representing technoscience. Resisting the separation of science and
technology, the word technoscience itself makes clear that category fusions are
in play. There is one other category separation, in particular, that scems ill fitte

to do much useful work in representing technoscience: that between science and:
politics, science and society, or science and culture. At the very least, one such"_:"f
category cannot be used to explain the other, and neither can be reduced to the
status of context for the other. But the taxonomic trouble goes deeper than chat.

The bifurcated categories themselves are reifications of multifaceted, heterog-
eneous, interdigitating practices and their relatively stable sedmentations, all of::




which get assigned to separate domains for mainly ideological reasons. Fortified

with this belief, T want to insist on four matters in my own efforts, which are

perhaps less committed to representing technoscience, as if such an epistemologi-

cal copying practice were possible, than to arficulating clusters of processes, sub-

jects, objects, meanings, and conumitnients.
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Representing Technoscience
First, [ call attention to the figures and stories that run riot throughout the do-
mains of technoscience. Not only is no language, including mathematics, ever

free of troping; not only is facticity always saturated with metaphoricity; but
also, any sustained account of the waorld is dense with storytelling. “Reality” is
not compromised by the pervasiveness of narrative; one gives up nothing, ex- -
cept the illusion of epistemological transcendence, by attending closely to sto-
ries. T am consumed with interest in the stories that inhabit us and that we -
inhabit; such inhabiting is finally what constitutes this “we” among whom
communication is to be possible.

Second, I am convinced that technoscience engages promiscuously in

materialized refiguration; that is, technoscience traffics heavily in the passages
that link stories, desires, reasons, and material worlds. Materialized refiguration
1s an eminently solid process, even to the point of the practice of objectivity, not

some merely textual dalliance. An Operon Technologies, Inc., advertisement _.
in Science magazine from April 9, 1993, makes the point visually and verbally
[Figure 2.1]. The ad’s text announces, “At $2.80 per base, Operon’s DINA makes
anything possible” The manifest content is that this company, “the world’s lead

ing supplier of synthetic DNA,” will cheaply marufacture specific nucleic-acid
sequences custom tailored for your lab, The latent content is that this product .

promises marvelous transformations. The point of technical virtuosity and in
finite possibility is orthographically emphasized by the use of three different font

styles—as well as the bold, underline, caps, italics, and shadow features—to high
light ejements in a mere mine-word sentence. Like a genie from Ambian,N{éhts,
Operon will grant your wishes; anything is possible. Synthetic DNA bears those ':
kinds of promises. If DNA signifies “life itself”"* in the semiotic orders of
biotechnology, synthetic DINA is especially open to realizing the future, and to -
realizing profit from your investment in that future. The company promises
“speed, purity, and savings,” all technical matters of great moment for the bench -
scientist. The center of the full-page color ad is filled by three genetically engi-
reered mutants, each of whick is at once ordinary and fantastic. The “applor-
ange” is a spliced apple and orange; the zucchana is a spliced zucchini squash and
a banana; and best of all, and most “real” of all, the $2.80 is spliced to the DINA .
sequence provided by Operon Technologies, Inc. An added orthographic touch,
the ubiquitous double helix, sign of life itself 15 spliced perfectly to the words
one dollar under George Washington’s portrait in a seamless join between the tex-

tual systems of nucleotide base pairing and U.S. currency denominations. The
manifest content of the splicing of the dollar and the DNA helix is to highlight
the specific savings from using a particular supplier of a commodity needed




for your research. The latent content is the graphic literalism that biology—life
itself—is a capital-accumulation strategy in the simultaneously marvelous and
ordinary demains of the New World Order, Inc. In the processes of materialized

simpler
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Figure 2.2 Courtesy of Quadrant. Advertisement from Science.
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refiguration of the kinship between different orders of life, the generative splic-
ing of synthetic DNA and money produces promising transgenic fruit,
Specifically, natural kind becomes brand or trademark, a sign protecting intel-

lectual property claims in business transactions, we will meet this corporeal .

refiguration again in the score for the technoscience fugue.

Third, with many others doing contemporary technoscience studies, T

belicve that science is cultural practice and practical calture.'* The laboracory is

a special place, not for any epistemological reasons that might still comfort pos-
itivist philosophers, dyspeptic mathematicians, and their molecular biological :
sidekicks but because the laboratory 1s an arrangement and concentration of -
human and nonhuman actors, action, and results that change entities, meanings, =
and lives on a global scale. And the laboratory is not the only site for shaping
technoscience. 1> Far from depleting scientific materiality, worldliness, and
authority in establishing knowledge, the “cultural” claim is about the presence,
reality, dynamism, contingency, and thickness of technoscience. Culture denotes

not the irrational but the meaningful.

The British biotechnology firm Quadrant, at least, seems unworried by a -

picture of science as practice and culture [Figure 2.21. Its Science advertisement
from 1993, “Molecular Biology made simpler,” is a cartoon depiction of mul-
tiracial laboratory workers, male and female, old and young, who are cutting,
sawing, gluing, sweeping up after themselves, measuring, weighing, inspecting,
and otherwise manipulating macromolecules. One laggard scientist appears to
be smoking a joint while lying in a crook of his molecule. A business—suited man
with a briefcase—undecidably a scientific-equipment salesman or the head of

the lab headed for meetings in Washington, ID.C.——is scurrying out 2 door .
marked “Genetic Research” The lab is patently a place for the collective craft &
work of knowledge-making, where Quadrant’s restriction enzymes for cutting : f_
up nucleic acids in the right place would be welcome tools to relieve the tediuri
of work in a molecular biology lab. Quadrant gives a completely ordinaryi
picture of specifically located practice and culeure, except for one detail. The
molecules are so macro that they are giant. The scientists have stepped through :
Alice’s looking glass, and they have become very small indeed, so small that they
are dwarves in a gigantic world of helical objects. The tiny people and the giant -
molecules inhabit this consummately ordinary scene of daily work: Again we
see the simultaneously mundane and fantastic truth of technoscience, where ai-:
change of scale refigures fundamentat relationships (Latour 1983). A fina] touch
of magic completes the scene of reassuring ordinariness in this wonderful ad—
nowhere to be seen among the pulleys, saws, and magnifying glasses are the chief ¢
tools that are the functional equivalent of the air-pump in every malecular :j:.'




biology laboratory at the end of the cwentieth century, namely, the gaggle of
computerized instraments without which all the werkers in this lab might as
well take their DNA to the beach.1®

Yet [ think it is not the thickness, fantasy, or ordinariness but the contesta-
bility of science as practice and cultare that galls the guardians of the old ortho-
doxy. I suspect that some scientists and philosophers are dismayed by the
insistence that science is cultural practice because that account makes ample
room for a motley crew of interlopers to take part in shaping and unshaping
what will count as scientific knowledge, for whom, and at what cost.'” In the
“cutture and practice” account, maintaining boundaries can no longer be ren-
dered invisible, but boundary-maintaining is hardly proscribed. Far from it.
Boundary maintenance, as well as splicing and joining, requires work, including,
but not limited to, the semiotic, logical, and rhetorical work of convincing peo-
ple who are both like and different from oneself; such labor is practice and cui-
ture in action. The lines between the inside and the outside of science, or
between the goodness or badness of specific technoscientific accounts of the
world, remain important; the lines simply no longer appear to be prethought in
the minds of the gods, or drawn once and for all by heroes in mythic times like
those of the Scientific R evolution. The gods might stil] think in numbers and
draw in geometries, but if they do, they are in for the same kind of rude culture
and practice analysis as that meted out to dabblers in slimy biological brews or
professional watchers of furry mammals.'® As Xerox Palo Alto Research
Center computer scientist and philosopher Brian Smith put it in the context of
discussing the far-reaching consequences of paying attention to the ongoing
work it takes to establish and maintain the identity of a microprocessor, such as
Intel’s 486, Motorola’s 68000, or Pentium chips, “You have to stop being what
you were when you start paying attention to the work 1t takes to maintain vour
clear distinctions."1? Establishing identities is kinship work in action. And, lest
the metaphor of labor exhaust all of my readers, as Quadrant knows too, playful-
ness and pleasure are very much part of the practice and culture of technoscien-
tific boundary-making, erasing, and tes¢ing. The labor and the play tie together
humans and nonhumans—technelogical, chemical, and organic—in a vastly
underdetermined drama,

So, in the practice and culture account, the worlds of science and technol-
ogy have many more movers and shakers, and what counts as too many or the
wrong kind of participants and interlocutors has to be established through mul-
tifaceted engagement where the sites of action, power, interpretation, reason, and
authority are at stake. The fantastic and the ordinary commingle promiscuously.
Boundary lines and rosters of actors—human and nonhuman—remain perma-
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nently contingent, full of history, open to change. To be meaningful, the univer-
sal must be built out of humans and nonhumans. The relations of democracy and
knowledge are up for materialized refiguring at every level of the onion of doing
technoscience, not just after all the serious epistemological action is over. |
believe that last statement is a fact: T know it is my hope and commitment. This
position is not relativism; it is a principled refusal of the stacked deck that forces
choice between loaded dualities such as realism and relativism,

Fourth and last in my score for orchestrating the action in technoscience is
the dubiously mixed physical and biological metapbor of the force of implosion
and the tangle of sticky threads in transuranic and transgenic worlds. The point
is simple: The technical, textual, organic, historical, formal, mythic, economic, .
and political dimensions of entities, actions, and worlds implode in the gravity :
well of technoscience—or perhaps of any world massive enough to bend our :

-attention, warp our certainties, and sustain our lives. Potent categories collapse =

into each other. Analytically and provisionally, we may want to move what =
counts as the political to the background and to foreground elements called
technical, formal, or quantitative, or to highlight the textual and semiotic while
muting the economic ot mythic. But foreground and background are relational .
and rhetorical matters, not binary dualisms or ontological categories. The messy

. political does not go away because we think we are cleanly in the zone of the !

techmical, or vice versa, Stories and facts do not naturally keep a respectable dis- =
tance; indeed, they promiscuously cohabit the same very material places.
Determining what constitutes each dimension takes boundary-making and:
maintenance work. In addition, many empirical studies of technoscience have &
disabled the notion that the word fechnical designates a clean and orderly practi-
cal or epistemological space. Nothing so productive could be so simple. _

Any interesting being in technoscience,such as a textbook, molecule, equa-
tion, mouse, pipette, bomb, fungus, technician, agitator, or scientist, can—and .
often should—be teased apen to show the sticky economic, technical, political,
organic, historical, mythic, and textual threads that make up its tissues.
“Implosion” does not imply that technoscience is “socially constructed,” as if the -
“social” were ontologically real and separate; “implosion” is a claim for hetero- . :
geneous and continual construction through historically located practice, where k
the actors are not all human. While some of the turns of the sticky threads in '__:E
these tissues are helical, others twist less predictably. Which thread is which
remains permanently mutable, a question of analytical choice and foreground-
ing operations, The threads are alive; they transform into each other; they move
away from our categorical gaze. The relations among the technical, mythic, eco- ':'3
nomic, political, formal, textual, historical, and organic are not causal. But the




articulations are consequential; they matter. Implosion of dimensions implies
loss of clear and distinct identities, but not loss of mass and energy. Maybe to
deseribe what gets sucked into the gravity well of a massive unknown universe,
we have to risk getting close enough to be permanently warped by the lines of
force. Or maybe we already live inside the well, where lines of force have
become the sticky threads of our own bodies.

[ think that is where T live, beyond warping and committed to mucking
about in the biclogical; and so I want to continue Part 1 on kinship with the ’
introduction of two sibling figures who have been covertly informing the fugue
of this essay from the start: the FemaleMan® and OncoMouse ™. Their
exchange of glances structures my point of view; we have been commercially,
biologically, textually, and politically interpellated into the same public and pri-
vate family networks. Members of a transgenic clan, these commercially
branded figures highlight questions of intellectual property rights, originals and
substitutes, authorship, invention, capitalism in postmodernity, its relays between
subject and object, and the struggle for a transformed commons in techno-
science. I wilt begin with the four clone sisters in Joanna Russ’s novel, The Female
Man, who appeared in New York City in 19753, 2 couple of years after the first
gene-splicing successes inaugurated the practice of deliberate genetic engineez-
ing. By August 1973, DNA from Xenopus laevis, the South African clawed frog
who had inhabited embryology laboratories for many decades, was being tran-
scribed into messenger RINA in a bacterium, Escherichia coli, which seems in the
twentieth century to be as abundant in plastic culture bottles in molecular biol-
ogy labs as in its traditional haunts in the lumen of the human gut. Promising
that one day soon genes from one creature could be made to function in the

bodies of vastly different organisms, these experiments were the direct ancestor
™

2

to those that gave terran existence to my second sibling figure, OncoMouse
whose public debut as Harvard-owned rodent intellectual property and trans-
genic breast cancer model came in 1988,2¢

THE ELDER SIBLING—THE FEMALEMANG

Janer  Janet Evason appeared on Broadway at two o’clock in the after-
noon in her underwear. She didn'tlose her head....“I am from the
future.” Just sit there long enough and the truth will sink in. . ..
And I thought, you know, that I would make a small joke. So I said
to her:“Take me to your leader”

&9
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JaEL “Alas! those who were shocked at my making love that way toa -~
man are now shocked ar my making love to a machine; vou

can’t win.”

JoaNna  “Wanting isn’t having. She’ll refuse and the world will be itself
again. T waited confidently for the rebuke, for the eternal order to

for it would in fact take a -
great deal of responsibility off my hands. . .. Later we got better” -

reassert itself (as 1t had to, of course)

JeannNNE “Goodbye Politics, hello politics™
(Rouss 1975; 23, 200, 208-09, 209).

I adopt the FemnaleMan® as my surrogate, agent, and sister not because she
is an unmarked feminist utopian solution to a supposed universal masculine
domination rooted in a coherent and singular masculine subject—far from it. :-';
The Female Man is the antithesis of a utopian or dystopian novel; the book, in .
form and content, is the disrupdon of the expectations of those and many other_;;"_:
central gendered categories of linguistic production in white European and
American writing technologies. Russ’s generic title figure is as much a disrup- -
tion of the story of the universal Female as of the universal Man. Therefore,s/he ¢
is a good participant in the nonmodern conversations we need to have about.
figuration and worldly practice in technoscience. !

[ have made a tiny little typographical amendment to Joanna Russ’s version
of the oxymoronic hominid: I write it “FermnaleMan” to highlight this being’s
unexpected kinship to other sociotechnically—penetically/ historicaﬂy-m.;_
manipulated creatures, such as OncoMouse. Like OncoMouse™, the
FemaleMan® lives after the implosion of informatics, biologics, and econemics.

If we date the implosion from the first successful genetic engineering experi-:
ments in the early 1970s, Russ’s Pemale Man lived at the flash point of that
momentous collapse of organisins, information, and the commodity form of ;
life. Russ set the tone for me when she opened Part Eight of The Female Man

with the words of Jael, the techno-enhanced warrior woman: “Who am 17 I
know who I am but what’s my brand name?” (Russ 1975:157). Sibling to Jael,
the Femaleman® is generic woman “enterprised up”’ In my ongoing engage-
ment with feminist standpoint theory, I would be hard pressed to find a less:
innocent position from which to think.

Although they never attain the mythic singularity of Man, the four main_;ﬁ




characters of Russ novel are a clone, and so they are genetically identical—or
almost so, since one of them was the subject of genetic surgery. In my imagina-
tion, they might have been cloned by Cetus, the first of the new biotechnology
companies, founded in Berkeley, California, in 1971, and released in a pilot mar-
keting project.”? Interrogating Man, the chief Enlightenment figure of the
sacred image of the Same, Russ wrote her tide as the “Female Man™ to highlight
the fact that there has never been any such thing as a“woman” who made it into
the reaily good stories. The generic that must be gqualified does not count as a
self~contained type with its own natural telos; s/he is a generic scandal. Like
most beings banished from the categories of culture and consigned to those of
biology (as if that were a fate to be dreaded!), even as an individual woman,
much less as a time-syncopated clone, her boundaries are messed up from the
start. S/he wouldn't know what to make of opposition to genetic engineering
based on a doctrine of natural kinds. The female man is literally a contradiction
in kind. But s/he does insist on being in the good stories as a real hero and not
as plot space for someone else’s action. “Remember: I didn’t and don't want to
be a‘feminine’ version or diluted version or a special version or a subsidiary ver-
sion or an anciliary version, or an adapted version of the heroes [ admire. I want
to be the heroes themselves. What future is there for a female child who aspires
to being Humphrey Bogart?” (Russ 1975:206}. Natural-technical entities—
human, technological, and organic—with problematic selthood boundaries
might turn out to be in the best stories of all.

By insisting on the FemaleMan®, I also ascribe the copyright to the figure
and the text, that is, to the work rather than to the author. It seems only just by
the late twentieth century to mistake the creature for the creator and to relocate
agency in the alienated object.>® The history of copyright, with its roots in doc-
trines of property in the self, invites my confusion of creator and creature by its
very effort to draw a clear line between subject and object, original and copy,
valued and valueless. I hope the original author will forgive me.

In Authors and Owners, a book about the establishment of modern copyright
law in booksellers’ court battles in eighteenth-century England in a matrix of
commercial printing and marketing developments coupled to legal and literary
discourses about property, originality, and personality, Mark Rose provides the
keys for this technoscience fugue for scoring the mutattons in branding subjects,
abjects, and texts. “Copyright is founded on the concept of the unique individual
who creates something original and 15 entitled to reap a profit from those labors”
(Rose 1993:2). But before the modern concept of an author with legally enforce-
able rights to intellectual property could make sense, literary production and con-
sumption went through changes like those of land: the literary commons were
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“enclosed]” and collective processes of production were appropriated by and to
individual owners, who came to appear as sole authors and as proprietors of the
self. Individual genius came to be seen as the source of originality and value na
work: the person stamped its products with the force of its mind and soul. The
older ideas of a literary commons and of writing as copying faithfully or as.
reworking the models of nature and of the classics gave way to conceptions of
originality and of the bounded individual with property in the self, The many
actors involved in making a literary text gave place to che inspired author of a
work. Literature was commodified in new and socially powerful ways th.at:g__
reached to the heart of what would count as a person and 2 person’s products.
R.ose argues that the discourse of original genius was rare in England in 1710 but
orthodox by 1770; in parallel, authors’ rights in their Jiterary works were first:
established in the Statute of Anne in 1710, and the extent and limits of those:
rights were clarified across the century, culminating in Downaldson v Beckett
in 1774.
The representation of the author as proprietor of the work and of the self,
rested on the Lockean idea of property, which originated “in acts of appropria-
tion from the general state of nature” (Rose 1993:5). Locke (1690} argued that
man has property in his person and that he mixes his labor with nature to make
other property. In tension with what Locke himself probably understood, this:
formulation has been taken conventionally to mean. that “the act of appropria-
tion thus invoived solely the individual in relation to nature™ (6). Property, on?éi
this account, was not a social invention but a natural right, exercised by the
objectification of the person in his works, L
This was a discourse of origins and foundations that also drew the key dis—'gﬁg.:
tinctions between public and private. Copyright was interpreted as a precedent"gﬁ
for a common-law right to privacy in a famous 1890 Harvard Law Review essay.’.
The auchor’s unpublished works were the individual’s private thoughts. Rose

uses this development to argue that the mingling of “matters of privacy with,
matters of property” in copyright explains why copyright “is sometimes treated.
as a form of private property and sometimes as an instrument of public pD]icyEg
for the encouragement of learning” (Rose 1993:140). The duality between
what is to be held in common as public and what is private is embedded in the-;g
U.S. Constitution, which aims “to promote the Progress of Science and useful |
Arts, by securing for limited Time to Authors and Inventors the exclusive Right
to their respective Writings and Discoveries”24

In the context of copyright decisions pertaining to information and com-"
puter sciences—especially in relation to the design and ownership of ways of
structuring connections across heterogeneity, facilitating widespread access and



agency and enforcing standardization—legal scholar Margaret Chon (1993)
excavates the ULS. Constitution’s clause on patents and copyrights. Her goal is to
recuperate an idea of progress in the wake of the dangers and insights evident
within postmodernity. Her arguments apply broadly to the interrogation of the
possibifity of a reconfigured commons in technoscientific knowledge, She
argues that the US. Constitution—showing a touching faith in the benign
nature of knowledge rooted in ceaseless innovation—granted inventors and
authors intellectual property protection for a specific purpose,“to promote the
Progress of Science and the useful Arts” The rights of inventors and authors
were thus heavily dependent on a larger value, which was incluctably collective.
Chon Insists that postmodern critiques of Enlightenment progress and reason
do not invalidate a commitment to technoscientific forms of knowledge-mak-
ing but impose acidly deconstructive questions that open up the possibility of
relocated and permanently heterogeneous and revisable terms for what may
count as progress and knowledge, for whom, and at what cost. Without giving
up the hard project of world-building, her analysis upsets the boundaries of
owners and works that were invented in eighteenth-century doctrines of
nature, society, property, and agency.

In consequence, a promising deconstructive sense of accountability and
collective agency and responsibility in technoscience—politics—ifollows from
Chon’s work. This politics has many geometries, is never finally sure of its sub-
jects and objects, and is premised on the virtues of difference and listening as
well as on articulation—that is, boundary-making and domain-connecting
action in the world. In the face of the ambiguously undead and lively figures,
human and nonhuman, that populate technoscience, Chon insists on a culeur-
ally complex stewardship in knowledge-making. She argues for a public trust for
designing, holding, and processing information in all its globally materiatized—
institutionalized and embodied—refigurations. Essential to her view is that a
much-expanded array of “persons (not just authors and inventors) have a stake
in—and what could be termed a fundamental right of access to—this trust”
(Chon 1993:102).2% At stake are the core meanings of liberty, a too precipitously
abandoned word in the current archives of science studies and cultural theory,?®

We live in a world wheze “all areas of federal intellectual property are blend-
ing into each other; [where] the subject matter of intellectual property, rather
than knowledge itself, seems expansible over all space” (Chon 1993:146). Chon’s
constitutional revisionism, nicely situated in the writings of James Madison, who
introduced copyright and patent clauses at the Constitutional Convention, and
Thomas Jefferson, one of the first patent commissioners, aims to establish

knowledge—and all that knowledge implies in the domains of techno-
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biopower—as a fundamental right. Blessed with a feminist postmodernist’s
impious and normative irony, Chon uses the founding fathers, reviled and
enshrined for their doctrines of property in the self, to argue that “property
inheres in the first instance in an individual’s freedom to use the knowledge of
others rather than an individualy frcedom to exclude others from the use of:
knowledge” (104). :

So, both copyright and authors are fairly recent institutions that rework the
collective material and sermiotic processes that constitute public and private hife.:

. Indeed,in modernist formulations indebted to eighteenth-century literary, legal, ;

constitutional, and corpoerate matations, the self creates itself through writing.:
The author authors self. Subject, verb, and object: this kind of writing mimes cre~
ation. Its authenticity is warranted by its brand: ©Self. The tiny amendment thacff
moves the © from the author or the author’s assignees to the work is the modest.é
step from the systems of commodification. of text and code of the English eigh-
teenth century to those of the United States in the late twentieth century. There,: i
along with about a half-dozen other institutions in the technoscientfically pow-
erful nations, GenBank®, birthed at the Los Alamos National Laboratories;:
structures and contains the database that is “us,” the human genome in its mate-

rialized and textualized form as DNA sequence information. Qur authenticiry is'
warranted by a database for the human genome. The molecular database is held
in an informational database as legally branded intellectual property in a national
laboratory with the mandate to make the text publicly available for the progress
of science and advancement of industry, This is Man the taxonomic type:!
become Man the brand. In the collapse of sign and referent, of the representation:

and the real, that characterizes entities in the chronotope called postmodernity_,ﬁé
the genome itself is both database and material substance, in GenBank® and iri_::
the mortal flesh. DNA has become a postrmodern sign for “the code of all future:
codes, whose cubed effectivity was ultimately the capacity to abolish the mod-
erl’s epistemological barrier between representation and the real” (Chrlstle:;':
1993:180).%7 This is the world in which the FernaleMan® lives among the othet:
undead, trying to fashion a workable doctrine of property, commons, liberty, and
knowledge. She seems to be poor material to ground a new constitutional story,é"
but [ find her confused status promising, even progressive.

My version of Russ’s version of the figure of Man is triply qualified, trlp]"y::
inauthentic, and therefore classically unworthy of serving to anchor Jmportanﬁ
origin stories: First is the suspicious modifier j?zrm_lle; next is the compression of
words, yielding a spliced hybrid that signals a subject that looks suspiciously like an'
object; third, in the misplaced sign of intellectual property, is the proof that the -
authoring type or kind has become the reification of its own creative powers. |




Type has become brand. Therefore, with a raging sense of humor, the
FernaleMan® animates my kind of origin story. Located noninnocently in the
commercial publishing circuits of U.S. academic feminism, science studies, and
cultural studies, I could not find a more fitting agent to inspect both my cwn posi-
tion and the other wares on display in technoscience. The FemaleMan® ironically
and exymoronically reembodies the collective processes of making feminism, and
of making science, that are decentextualized and privately appropriated in the
markets of texts, products, and authors. S/he is part of a bushy shrub of feminist
reinterpretations of what counts as subject and object. Like transuranic elements
and trangenic organisms, the FemaleMan® fits too easily into ready-made taxo-
nomic categories, and like those other transgressors, s/he is a venereal disease in
+the body of natural kinds. With OncoMouse ™ and other natural obscenites,
s/he is a fallen woman. Therefore, s/he might help us rethink the terms and pos-
sibilities of a reestablished commons in knowledge and its fruits, more survivable
property faws, and an expansive and inclusive technoscientific democracy.

With the admonition to her literary offspring to “trot through Texas and
Vermont . . . take your place bravely on the book racks of bus terminals and
drugstores,”and ““do not get glum when you are no longer understood. ... for on
that day, we will be free,” Russ copyrighted her story about the four Js in 1975
(Russ 1975:213-14). I take this book as the founding text in anglophone ferni-
mist SE not because it is the first but because it, like Funkenstetn,? so decisively
fractured the technical, narrative, and figural expectaﬁons proper to its eth-
nospecific, but widely distributed, genre. The form was its content, with a witty
and feracious vengeance.”® This book of feminist fabulation, or speculative
feminism, or science fiction, made gender a patent scandal of the imagination,
the intellect, nature, language, and history—all those hoary categories in the
romances of modernity.3® As Samuel R. Delany put it, The Female Man is
“almost a textbook on various rhetorical modes—rhapsody, polemic, satire,
fantasy, foreground action, psychological naturalism, reverie, and invective”
{1977:193}. The linguistic and genetic miscegenation of both Russ’s Femmale Man
and my FemaleMan® is a tool for provoking a little technical and political inter-
course, or crininal conversation, or reproductive commerce, about what counts
as nature, for whom, and at what cost. This is the kind of conversation that pre-
pares one for life in the narrative webs of the New World Order, Inc., biopower,
the Second Millennium, and the Net.

Joanna, Jeannine, Janet, and Jael are geneticaily identical women living in
alternate worlds who come together in Joanna's time, the United States in the
1970s. Although limited by their unexplored racial parochialisim—-a seemingly
constant attribute adhering to duplicitously universal categories like Man and
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the Fernale Man in white discourse of the 1970s, not to mention to these cate-;
gories enterprised up i the 1990s—together the four Js constitute a sustained,
inquiry inte potent standard categories and nte che status of each other’s and:
the ideal reader’ assumptions about identity and nature. The four Js are an oxy-
moron, an impossible chimera, a partially marked universal, a generic scandal.
Profane at every level, they are a scandal to the Sacred Image of the Same.

An observer dropping into New York City without warning, Janet
Evason, wife toVittoria and mother toYuki, is a Safety and Peace Officer, killer:
of four, in an all-women society on the problematically utopian Whileaway.

Janet is a wonderfully revealing unrcliable witness and a powerfully strongd

Female Man; her appeal to feminists like me is legendary. But if Whileaway.

were in my and Joanna’s geographical timescape, Russ tells us that Janet’s.

haunts would be in the Mashopi Mountains near Wounded Knee. The leitc

motif of unacknowledgeable genocidal violence in a self~styled utopia
nation’s stories resonates in that location, where the last overt massacre in the
post-Civil War dispossession of the Native Americans of the Western territos
ries occurred at Pine Ridge near Wounded Knee Creek in 1890. Publishing in
1975, Russ belonged to a generation of feminists for whom Wounded Knee

also meant the reoccupation of that specific land by American India
Movement and Oglalla Sioux activists in 1973 in protest over genocid
poverty, disease, and lack of sovereignty caused by continuing federal Indimili“
policy. Janets utter incomprehension of the sexual and gender customs of
Joanna’s world and her denial of the alleged act of genocidal viclence against
men that the warrior-woman Jael tells her founded natural law and cultural
practice on Whileaway run throughout the book. Natural-technical history i:qf

at stake for the FemaleMan® and for the Female Man in all of her versions.
Janet’s attractiveness must not be confused with innocence. Her owi
sociotechnical origin story of Whileaway begins with ““Humanity 15 unnat
urall” exclaimed the philosopher Drunyasha Bernadetteson {A.C. 344-426)

who suffered all her life from the slip of a genetic surgeon’s hand which hi&

given her one mother’s jaw and the other mother’s teeth—orthodontia
hardly ever necessary on Whileaway.” The chronicle ends with, “Meanwhils
the ecological housekeeping is enormous.” A.C, is “after the catastrophe;;
that is, after the rupture that initiates the specific history into which a subject
s interpellated (Russ 1975:12-14). What constituted the catastropﬁéf:
remains contested. '::3*;

But who would trust Jael, the razor-clear Alice Reasoner, a near-future sol:i
dier enhanced to fight deadly sex wars, who makes love to Davy, a stunningly:
Nordic male house machine? {Weldon 1994). Collecting her sibling-selves intg




one place 1o face their condition, Jael makes a mockery of the pieties of the
other clone sisters. Yet her orthodexies are no more certain than thews. Janet
prefers the story of the plague that destroyed men and left women, literally, to
their own devices.

The displaced Whileawayan Janet, who comes from a society in which the
principul sexual taboo 1s against love across the generations, tests the order of the
universe in making love to the decisive and toc-young woman Laura Rose.
Russs heroes atways seem to be rescuing girls; at least someone does it.
Throughout The Female Man, however, Janet has to deal with being stuck with
the ever shockable feannine; that’s the fate of clone sisters diffracted through the
slits of different timescapes onto the page. It’s called “sisterhood” in old-fash-
ioned anglo feminist tracts. It’s called “conversations” in savvy versions of 1990s
feminist theory (King 19943,

Born into the cloving, post-World War 1T, white U.S. middle class, in which
conventional sexism fuxuriated like bacteria in the absence of Lysol®, Joanna is
the anthotlike fignre condemned to live in an “actually existing” prosperous,
democratic systemn of male dommation. “Actually existing socialism™ of the
same Cold War period had met its match. Cataloging the traits of the woman-
erasing wotld-machine she inhabits, Joanna exacts petty revenge: “I commutted
my first revolutionary act yesterday. I shut the door on a man’s thumb. . . .
Horribie. I must find Jael. Women are so petey (translate: we operate on too small
a scale)” (Russ 1975:203).

In a brief passage late in the novel, Joanna finds herself in Miss Evason’s
shoes. Throughout the story, Janet had been the one enmeshed in a disturbing
affair with the teenaged mistress of heroic adventure fantasy, Laura Rose. But in
Part Nine, the “Book of Joanna,” Laura is in Joanna’s world. “She’s the girl who
wanted to be Genghis Khan. When Laura tried to find cut who she was, they
told her she was “different’ and that’s a hell of 2 description on which to base
your life. .. . Is ‘different’ like ‘deteriorate’? How can I eat orsleep? How can I go
to the moon?” (Russ 1975: 307-08). Already an aduit, Joanna met the young
Laura.“Now having Brynhildic fantasies about her was nothing . . ., but bring-
ing my fantasies into the real world frightened me very much. . .. She was radi-
ant with health and life, a study in dirty blue jeans. I knelt down by her chair and
lissed her on the back of her smooth, honeyed, hot neck. .. . Wanting isn’t hav-
ing. She’ll refuse and the world will be itself again. I waited confidently for the
rebuke, for the eternal order to reassert itself (as it had to, of course}—for it
would in fact take a great deal of responsibility off my hands. But she let me do i1, .
- Now they’ll tell me I'm a Lesbian. I mean that’s why | am dissatistied with
things. .. . Later we got better” (Russ 1975:208). Indeed they got quite good—
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at the important process of bringing into the real world the terrifying process of,
questioning what was supposed to be Real and Unreal. Responsibility, not in-
nocence, was the result of “that first, awful, wrench of the mind.” :

Meanwhile, ever eager to please, Jeannine tries to make herself mar-
riageable (to organic men) in a perpetually cramped WASP world in which
World War 1T did not happen and the Great Depression never ended. That war.
enabled much of the subsequent “American” sociotechnical progress includ-
ing the riff of certain kinds of feminism that lead me to mistake author and
work in a misplaced commercial brand. Jeannine did not have the benefit of

such an explosively progressive time machine. World War I was the worms
hole into the New World Order, Tnc., where Jearnine’s world’s sex/gendes

systern was reconstituted by the triple integration from zero to infinity of Na
ture ™ multiplied by Culture™, forming the solid body of late-twentieth
century history. When Jeannie’s adventures with her unruly other possible.

selves finally terminate in her comic “goodbye to Getting Married, goodbye
to The Supernaturally Blessed Event.” she is able to forego the divine temps.
tations of Politics, the great zone of polar opposites and of the dream of be
ing taken out of oneself and transported to another, truer, Self. Divested o
Politics, she can engage the dirty and vastly more promising reproductivé
technologies of politics. Her goodbye to the salvation story of Man the Hu .
band became her little air-pump for evacuating the material fictions of gen
der, zlong with its typographical conventions, and for establishing matters ¢
fact without recourse to transcendental approval. This is a salutary attitude fo
voyagers in technoscience.

Good sex with a machine; even better lesbian sex; nerve-racking, cross
generational, same-sex love; the merging of ova and error-prone genet
surgery; the rejection of heterosexual marriage; and, above all, testing wha
counts as Real and Unreal: all of these are acts to think with in Russ’s unset
tling writing technology.” In the chronotope of Man the Modern, howevel
maybe even more than for Man the Hunter, all of these are unnatural acts i
another sense. Modern Fictional Man revels in such transgressions; mades
witness that he is, this Man—textually, of course—gets off on them. But th
FemaleMan® does something else with The Female Maw's provocative unnatus
acts. S/he tinkers with the story technology so that the implosion of natur
and convention might issue in a diffracted sort of famnily rornance, one that in
cludes a technobastard called OncoMouse ™. Together, in this chapter at least:

and maybe “trotting through Texas and Vermont” and out into a wider world,
they will make an unlikely, or perhaps uncanny, team to challenge the powe
of the commodified body to occupy the future. '



THE SECOND SIBLING—ONCOMOUSE™

Available to researchers only from Du Pont where better things for

better living come to life.®
OncoMouse™ is my sibling, and more properly, male or female, s/he is my sis-
rer. Her essence is to be a mamumal, a bearer by definidon of mammary glands,
and a site {or the operation of a transplanted, human, tumor-producing gene—
an oncogene—that reliably produces breasc cancer.” Although her promise is de-
cidedly secular, she is a figure i the sense developed within Christian realism:
S/he is our scapegoat; s/he bears our suffering; s/he signifies and enacts our mor-
rality in a powerful, historically specific way that promises a culturally privileged
kind of salvation—a “cure for cancer” Whether I agree to her existence and use
or not, s/he suffers, physically, repeatedly, and profoundly, that [ and my sisters
may live. In the experimental way of life, she is the experiment. S/he also suffers
that we, that is, those interpellated into this ubiquitous story, might inhabit the
multibillion-dollar quest narrative of the search for the “cure for cancer”

If not in my own body, then surely in those of my friends, [ will someday
owe to OncoMouse™ or her subsequently designed rodent kin a large debt.
So, who is s/he? Gestated in the imploded matrices of the New World Order,
OncoMouse™ is many things simultaneously. One of a varied line of trans-
genic research mice, s/he is an animal model system for a disease, breast can-
cet, that women in the United States have a one in eight chance of getting if
they live into old age. Self-moving in Aristotle’s defining sense, s/he 1s a living
animal and so fit for the transnational discourses of rights emerging from green
social movements, in which the consequences of the significant traffic between
the materialized, ethnospecific categories of nature and culture are as evident
as they are in patent offices and laboratories. OncoMouse™ is an ordinary
commodity in the exchange circuits of transnational capital. A kind of
machine tool for manufacturing other knowledge-building instruments in
technoscience, the useful little rodent with the talent for mammary cancer is a
scientific instrument for sale like many other laboratory devices.

Above all, OncoMouse™ is the first patented animal in the world.™ By
definition, then, in the practices of materialized refiguration, s/he is an inven-
tion. Her natural habitat, her scene of bodily/genetic evolution, is the techno-
scientific laboratory and the regulatory institutions of a powerful nation-state.
Created through the ordinary practices that make metaphor into material fac,
her status as an invention who/which remains a living animal is what makes her
a vampire, subsisting in the realms of the undead. Vampires are narrative figures
with specific category-crossing work to do. The essence of vampires, who, like
Victor Frankensteins monster, normally do their definitive labor on wedding
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mghts, is the pollution of natural kinds. The exastence of vampires tropes the
purity of lineage, certamnty of kind, boundary of community, order of sex, clod
sure of race, inertness of objects, liveliness of subjects, and clarity of gender,
Desire and fear are the appropriate reactions to vampires. Figures of violation as
well as of possibility and of escape from the organic-sacred walls of European
Christian community, vampires make categories travel. From the points of view
crafted in their Christian narrative sources from at least the end of the eighs

teenth century, vampires are ambiguous—Iike capital, genes, viruses, transsexn
als, Jews, gypsies, prostitutes, or anybody else who can figure corporate mixi
in a rapidly changing culture that remains obsessed with purity (Geller 199
Gelder 1994). No wonder queer theorists and novelists alike find vampires to be
familiar kin (Gomez 1991; Case 1991}. So do Du Pont’s advertising copy wri ‘
ers. Whether s/he proves to be otherwise productive or not, OncoMouse T™ hag
already done major semiotic work,

Buying and selling, breeding and selecting, experimenting on, and contes
ing the treatment of lab animals are not new activities, but the controversies su
rounding the patenting and marketing of ““the Harvard mouse” were dense
covered in the popular and scientific press in Europe and the United States. T
heightened sense of controversy around OncoMouse "™ is the fruit of the Ne
World Order’s floridly regenerated narratives of original transgression in (
Garden of the Genome, even if the universal singular (the genome) polluté:::

here belongs to a genetically compromised mouse, or rather belongs to
licensee of the patent-holder. Inventions do not have property in the self; ali
and self-moving or not, they cannot be legal persons, as corporations are. Q
April 12, 1988, the U.S. Patent and Trademark Office issued a patent to twg
genetics researchers, Philip. Leder of Harvard Medical School and Timoth
Stewart of San Francisco, who assigned it to the president and trustees
Harvard College. In an arrangement that has become a trademark of the syny
biosis between industry and academia in biotechnology since the late 197
Harvard licensed the patent for commercial development to E. 1. du Pont ¢
Nemours & Co. With an unrestricted grant to Philip Leder for the study
genetics and cancer, Du Pone had been a major sponsor of the research in thy
first place.

Du Pont then made arrangements with Charles River Laboratories :
Wilmington, Massachusetts, to market OncoMouse ™. In its 1994 Price Li
Charles River listed five versions of these mice carrying different oncogen

three resulting in mammuary cancers. Oncomice can get many kinds of cancey,
but breast cancer has been semiotically most potent in news stories and in ti
original patent. Cost ranged from $50 to $75 per animal, an amount that coul
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not recoup the orlgunl Investment even if sales were brisk, which they have not

been for many reasons.?” In P Pont’s view, its pricing was conservative because
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figure 23 Du Pont advertisement from Science magazine for OncoMouse™, April. 1990,
Courtesy of Du Pont nav products. On May 19, 1995 Du Pont announced its intent to
divest its medical products business. The former Du Pont i products business will
become e life science products.
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its long-range goals were for effective cancer therapies, toward which the cor<

poration hoped transgenics would be a step, but only if researchers could aﬂfordj
36

to use them.”? Altered in their germ line, the offspring of transgenic mice bear,

the transplanted genes in all their cells. Continued testing to mazke sure the new

genes are not lost or mutated is necessary. Testing transgenic creatures to ensure
their identity as a technoscience product is similar in principle to the testing that

a microprocessor such as Intels Pentium or Motorola’s 68000 must undergo,
Charles River provides a host of services critical to sustaining the identity and

utility of its mice: colony maintenance and development, genetic analysis by
polymerase chain reaction, sample collection, cryopreservation and storage,ﬁ

rederivation, and customized projects.

The mice at Charles River, and in laboratories everywhere, are also sentie
beings who have all the biological equipment, from neuronal organization to ho
maones, that suggest rodent feelings and mousy cognition, \Evhich, in scientific na
ratives, are kin to our own hominid versions. I do not think that fact makes usin
the mice as research organisms morally impossible, but I believe we must ta

noninnocent responsibility for using living beings in these ways and not to talk;
ThM

write, and act as if OncoMouse™™, or other kinds of laboratory animals, we
simply test systems, tools, means to brainier mammals” ends, and commoditie
Like other family members in Western biocultural taxonomic systems, these sist
marnmals are both us and not-us; that is why we employ them. Exceeding th
economic traffic, there is an extensive semiotic-corporeal commerce between u
The alliance between FemaleMan® and OncoMouseT™ is only one incarnatio
of the exchange systemn. Because patent status reconfigures an organism as
human invention, produced by mixing labor and nature as those categories

understood in Western law and phitosophy, patenting an organism is a large sermd
otic and practical step toward blocking nonproprietary and nentechnical meanin;
from many social sites—such as labs, courts, and popular venues. Technoscience .
cultural practice and practical culture, however, requires attention to all the mean:
ings, identities, materialities, and accountabilities of the subjects and objects i

play. That is what kinship is alt about in my “ethnographic™ fugue.

In its Aprit 27, 1990, advertisement for OncoMouse ™ in Srience maga-
zine, Du Pont featured its artifactual rodent under the title for a series of th::e
chemical corporation’s ads called *“Stalking Cancer.” [Figure 2.3] The seriés
played on the fundamental, if numbingly conventional, biopolitical metaphor of
war and the hunt. Diseases are targeted in an ever escalating arms race thh
infectious alien invaders and treasonous selves. OncoMouse '™ is a weapon in 2
specific long-term campaign—the U.S. national war on cancer, declared by ;

Richard Nixon in 197237 Propelled by federal money through the National:




[nstituzes of Health and later by substantial corporate investment, this material-
semiotic conflict has favishly underwritten the last quarter-century’s exploits in
molecular biotechnology. Tn that sense transgenics are as much a war baby as
plutonium. From conception to fruition, both these millennial offspring
requited massive public spending, insulated from market forces, and major cor-
porations’ innovations m their previous practice. In the strongest possible sense,

T™ s a technological product whose natural habitat and evolution-

OncoMouse
ary future are fully contained in that world-building space calied the laboratory.
Denizen of the wonderful realms of the undead, this little murine smart bomb is
also, In the strongest possible sense, a cultural actor. A tool-weapon for “stalking
cancer,’ the bioengineered mouse 15 simultanecusly a metaphor, a technology,
and a beast living its many-layered life as best it can. This is the normal state of
the entities in technoscience cultures, including curselves. In science, as Nancy
Stepan (1986) pointed out for nincteenth-century studies of sex and race, a
metaphor may become a research program. I would only add that a research
program is virtually always also a very mobile metaphor.

In the advertising image, a radiant white laboratory mouse, who seets to
be glancing back to lock her gaze with that of the reader of the ad, as if s/he were
in a diorama in a natural history museumn, while also keeping her other eve on
the goal ahead, is climbing steps that lead to a square of blinding light above her.
[t looks as if s/he might be inside a camera climbing to the open shutter. S/he is
our surrogate on a quest journey, but s/he is also in the dark passages of a birth
canal before s/he emerges into the light of pure forms, An Enlightenment fig-
ure who belongs in the genre of Scientific Revolution narratives,

OncoMouse TM

could also be a characeer in Luce Irigaray’s (1985) feminist psy-
choanalytic and philosophical commentary, titled “Hystera,” on Plato’s allegory
of the cave. Irigaray rereads Plato’s myth to figure the womb passage for the trea-
sured Western masculine fantasy of the second birth, of children of the mind
rather than children of the body, or, here, of legitimate corporate issue rather
than unauthorized natural offspring. Marx too had a great deal to say about such
rebirths into the realm of pure capital,

The ad multiplies the stigmata of the kinds of property that this significant
white mouse grounds, naturalizes, and normalizes in her origin story. The ad
itself is copyrighted by the corporate person and, therefore, author, Du Pont.
Indeed, IDu Pont is credited with inventing the form of the modern corpora-
tion, and, no stranger to the laws of literal kinship, the giant company was run by
du Ponts for well over a hundred years,™® The mouse itself is patented and
licensed. And the name, OncoMouse!™, under which the animal is marketed is
trademarked under the Federal Trademark Act of 1946, as amended in 1988.%A
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trademark is a distinctive mark, motto, device, or emblem that a manufacturer |
stamps, prints, or otherwise affixes to goods so that they may be veuched for” :
(OTA 1989:44). Such marks brand one form of intellectual property impor-:
tant in technoscience generally and biotechnology specifically.

Du Pont’s mutated famous slogan—QOncoMouse ™ is “available to re-:
searchers only from Du Pont, where better things for better living come to -
life”—signals a recent metamorphosis of the industrial chemical giant. In a:
complex pattern of diversifications, acquisitions, and investments, like otheb_f
large chemical and oil companies Du Pont began to commiit sizable resources
to biotechnological research in both pharmaceuticals and agriculture about
1980, including the building of an $85-million, in-house agricultural rescarch

lab that was one of the largest in the country (Wright 1986:352).” Following
its first entry into pharmaceuticals in 1964, in the last quarter of the twen.ticthf---.;
century Du Pont began dealing seriously in the promising undead entities .

proper to the regime of biotechnopower in a New World Order that depends
on strategies of flexible accumulation at the tarn of the Second Christian Mil-
lennium. Narrative timescapes proliferate promiscuously in the flesh of my
sentences, outmaneuvered anly by the fecund moves of multinational technoéﬁ:_ :
science. David Harvey elaborated the theory of flexible accumulation to de—? :
scribe the emergence of “new sectors of production, new ways of providing::
financial services, new markets, and above all, greatly intensified rates of coms
mercial, technological, and organizational innovation” (1989:147).* Biotech- :

nology and genetic engineering make the most sense in this framework.

In 1991, Delaware-based Du Pont was the largest chemical producer in the
United States; and with $40 billion in total sales, it was also the seventh—larges'{::
exporter in the United States. Pharmaccuticals and medical products repre=:

sented one of six principal business segments of the huge corporation. Du
Pont’s total 1990 research budget for all categories was an impressive $1.4 bil2
lion, up from $475 million in 198C. In 1981 Du Pont acquired New England
Nuctear (NEN), which brought the chemical company into medical radioiso-
topes and other biotechnology research products. Vaiued at about $1 billion m
1995 (about 2 percent of the total value of Du Pont}, the medical products dl—
vision is the unit that housed OncoMouse™, In 1991 Du Pont and Merck en—_f_
tered a joint venture to establish an independent drug company, involved i

among other things, in vivo diagnostic agents. New Jersey-based Merck is the.
world’s largest pharmaceutical company, with 18 drugs in 1991 that generated

over $10C million each in sales. Besides a huge domestic market in the United:
States, pharmaceuticals have continued to show a trade surplus of exports over.
imports since the 1980s, when the United States became a net importer of




high-technology products (NSB 1993:xxix), “Drugs”™ are important to national
policy in more ways than one. In 1990 Merck spent 11 percent of sales on re-
search and development (3854 million), that is, 5 percent of ali global pharma-
ceutical research. Technoscience is not cheap. Besides its joint venture with the
very established Du Pont, Mexck is also paired up with one of the new breed of
biotechnical firms, Repligen, to develop an AIDS vaccine.” OncoMouse™ has
had powerful godparents m the extended company family.

Just as Janet and Jael, younger clone sisters of the FemaleMan®, were
locked in a struggle over the origin story of Whileaway, and especially over the
role of violence, ways of telling the histery of Du Pont are tussles over mean-
ings, purposes, violations, and origins. Seeking to comprehend the nature of no
nature, where nature and culture are spliced together and enterprised up, my
genezlogy of the house of OncoMouse™ is no stranger to contested lineages
and narrative devices. I am using Du Pont and OncoMouse™ allegorically and
figuratively to tell a story, not because these actors are the most important ones
in technoscience in general or molecular biology 1n particular, any more than
The Female Man has to be the first or best feininist science-fiction novel or the
material clue to the troubling commodity circuits of 1980s and 1990s academnic
ferninism. I engineer the mutations of Russ’s four Js into the FemaleMan®, with
all of their dilemmas in accounting for their ancestry and their hopes, for the
same reason that | narrate the exploits of Du Pont and its mousy acquisition—
because they can signify and incarnate, perhaps more than exphain, the world
into which I have been interpellated. OncoMouse™ and its academic-corpo-
rate family are like civic sacraments: signs and referents all rolled into one fleshy
mystery in a secularized salvation history of civilian and military wars, scientific
knowledge, progress, democracy, and economic power.

SIGNIFYING SYNTHETICS

With that admission, I can risk telling my allegorical story of Du Pont as a his-
tory of the semiotic material production of the key synthetic objects and
processes that characterize the last century of the Second Christian Millennivm:
nylon, plutonium, and transgenics.” Bach of these revolutionary new world cit-
izens was cnabled, respectively, by synthetic organic chemistry, transuranic nu-
clear generation, and genetic engineering. A constantly self-reinventing Du
Pont figures centrally in all three theaters of action, Du Pont’s roots were nour-
ished with the sale of blasting powder to Thomas Jefferson in 1811 to clear the
forest from Monticello and of the same substance to the U.S. government in the
War of 1812. Throughout the nineteenth century, the company made the
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explosive nitrogenous powder that blasted the railroad tumnels and the gold

mines that undergirded the conquest of the contnent by the United States. [n
the context of competitive crises and the invention of the corporate forms of
monopoly capital, Du Pont reorganized in 1902-1903; and by 1906 Du Pont:
controlled 70 percent of the ULS. explosives market. But with the founding of
the Eastern Laboratory in New Jersey in 1902 and of the Experimental Station:

outside Wilmington soon after, the enterprise was already mutating from an
explosives manufacturer to a diversified chemical company. In response to':f.i
antitruse liigation as well as internal investment decisions, Du Pont energetically'fg_
diversified and divested parts of itself throughout the twentieth century.
Throughout those reinventions of its identity, after AT&T and General Electric :

Du Pont became one of the first U.S. innovators—and one of the most power:
ful—of industrial technoscientific research and development.

Du Pont entered polymer technology before 1900 with its production o
cellulose nitrate as smokeless gunpowder. In the first decades of the twéntiet
century, 13u Pont made several important cellulose-based products, includin
celluloid and cellophane. Du Pont’s research strategy changed fundamentally i
19261927 when it invested $300,000 in a new research pattern. that included .
$20,000 for “pure,” rather than “applied,” chemical research in materials sclences
In the new laboratory called Purity Hall, condensation polymerization yielded: :
a fiber that figured in World War IT and then changed the texture of the every:
day world after the war--nylon, first commercialized in 1938, With the
Manhattan Project, and the following reorganization of national science, the:
deminance of industrial funding of U.S. science decisively ended, only to begin'®

to be reasserted in the last years of the ewentieth century. Throughout the tran-|
sitions the elemental nitrogen in explosives, textile fibers, and DINA fibers has

circulated many times over, turning a profit with each cycle.

Du Pont had its part to play in the Manhattan Project too, buc a part in’
which plutonium, not nitrogen, was the key explosive element. Du Pont execu
tives dreaded the onset of World War 11, did not want to get mired in the short=,
term profits and headaches of war production at the long-term cost of highly;jf:

advantageous new research products, and planned for the company’s postwar |
reconstruction even before the United States had joined the conflict.:
Nonetheless, as requested, Du Pont took on an alternate track for the production';aé
of bomb-grade plutonium from the works at Qak Ridge, Tennessee, Du Pont:
built the Hanford Engineering Works in Washington, employed 40,000 peop]e;_;;
carried off a major engineering and production feat, and had an unparalleled

understanding of atomic power in all its scientific and managerial complexitieéﬂf
by the end of the war. But, getting out of nuclear production as soon as it could;:




Du Pont wanted no part of the postwar atore power industry, with its inevitable
limitations on proprietary control because of the national security aspects of its
materials and processes and with the industry’s permanent dependence on the
government. Ultinately becoming one of the most polluted places on the global
nuclear map, the Hanford facility continued to produce plutonium for decades
afier the war, Bug after it gleefully ceded the plutonium-making business at
Hanford and atomic power generation in general to General Electric, that story
was no longer 1Du Pont’s problem. Pru Pont would go nowhere where patents
would not smooth the way; the company did not want markets dominated by the
government, especially in an uncertain new industry. The science-based products
emerging from organic chemistry provided Du Pont’s steadier star,

At the end of the 1980s OncoMouse ™™, the third key synthetic being mid-
wifed by Du Pont’s changing research and investment policies, joined its nylon
and plutenuum older siblings. Like transuranics, however, transgenics had no
permanent place in Du Pont’s corporate family. On May 19, 1995, Du Pont
announced its intention to divest its medical products businesses, which con-
tained the transgemic mammals and their authorizing patent. The corporation
reinvents itself again, but my narrative must return to the patent story and its
context for more insight about the anatomy of citizenship in technoscience.
Dissecting OncoMouse T™ shows important aspects of the history of patenting
practices in biology and sharpens the focus on the difficulty of achieving or pre-
serving a multicultural, democratic, biotechnolegical commons.

PATENT ACTS

The Cornumittee Reports accompanying the ULS. Patent Act of 1952 made clear
that Congress “intended patentable subject matter to include ‘anything under the
sun that is made by man™ {OTA 1989:5). The 1952 act changed the original 1790
patent law language from the word ast to process in the broad intellectual property
protection provided by the 1790 act for “any new and useful art, machine, manue-
facture, or composition of matter, or any new and useful improvement [thereof]”

(OTA 1989:4). The legal power to enclose nature, if only it were mixed with -

human labor, was broad indeed in the founding documents of the United States. In
Buropean-derived worlds, nature and labor (culture) have a hoary pedigree as

salient categories, held together in relations of transformation and foundation. Even

so, the Patent and Tradernark Office did not always consider living organisms,
which could be owned and manipulated in a myriad of legally recognized ways, not
ieast in the system of human slavery, to be patentable under the law. Improvers of
agriculture and husbandry were not authors and inventors until very recently.
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In 1930, the Plant Patent Act changed that status for producers of nonsex-
ually generating plants. The point was not the transcendental power of sex to
guard its practitioners from being considered patentable material, Rather, ade-
quate control of the patentable process was precluded at that time by the seem-
ing inability of such seedy plants to reproduce true to type. When that technical
difficulty was overcome, intellectual property protection, embodied in the Plant
Variety Protection Act of 1970, was not far behind, Bugos and Kevles argue that ©
advances in biological specificity and controf over reproduction shaped the evo-
lution of intellectual property protection for plants.In the United States in the
absence of specificity and control over the germ plasin of plants,“private breed- =
ers were content to let their public counterparts to bear the principal costs of &
plant innovation and to exploit the public product for market purposes. The.
greater the degree of specificity and control, the stronger the incentive for pri- .
vate breeders to invest in innovation, because they could define it and thus seek &
to protect and enforce their rights in it” (Bugos and Kevles 1992:103).

Control of sexual reproduction was hardly the stopping poeint in deciding
just when to enclose the commons in germ plasm in this particular way. Food
crops are perhaps the most lively area of transgenic research worldwide in the
1990s. In late 31991, federal agencies had applications for field testing about
twenty transgenic food crops.*? Techniques are being widely adopted for fine-
tuning agriculture to the productive processes of transnational agribusiness and
food processing. Herbicide-resistant crops are probably the largest area of active

plant geneuc engineering. I find myself especially drawn by such engaging new
beings as the tomato with a gene from a cold-sea-bottom-living flounder, which.
codes for a protein that slows freezing, and the potato with a gene trom the giane
silk moth, which increases disease resistance. DNA Plant Technology, Oakland,
California, started testing the tomato-fish antifreeze combination in 19914
Mostly involving questions about safety and about consumers’ rights to
know (e.g., through product labeling at the point of marketing), contraversies

surrounding these beings may be followed in The Gene Exchange, put out by the
National Wildlife Federation. Safety (at least for consumers, if not for workers—
if the trouble the United Farm Workers have had in making anyone care about™
farm laborers’ safety in pesticide use in the California grape fields is any evi-
dence) and rights-to-know are established liberal discourses in the United':fi
States. Of course, safety and right-to-know issues are strongly shaped by class®
and race formations. Whose safety and whose right to know, and to know what -
and when, have everything to do with whether it is easy or hard for regulators to'.
hear various social actors. Going another giant step into the sacred spaces of the:..
laboratory and the technoscience curriculum, putting the questions at the point &




of research design, as well as at the point of recruitment and training of knowl-
edge producers, rather than at the point of product testing and marketing, pro-
vokes the most amazing defensive reactions among the elites of technoscience.

The struggle is over who gets to count as a rational actor, as well as an
author of knowledge, in the dramas and courts of technoscience. In the United
States, it is very hard to ask directly if new technologies and ways of doing sci-
ence are instruments for increasing social equality and democratically distrib-
uted well-being. Those questions are readily made to-scem merely ideologieal,
while issues of safety and labeling can be cast as themselves technical, and so
open to rational (objective, negotiated, adjudicated, liberal) resolution. The
power to define what counts as technical or as political is very much at the heart
of technoscience. To produce belief that the boundary between the technical
and the political, and so between nature and society, is a real one, grounded 1n
matters of fact, is a central function of narratives of the Scientific Revolution
and progress. My goal is to help put the boundary between the technical and the
political back into permanent question as part of the obligation of building sit-
uated knowledges inside the materialized narrative fields of technoscience.

In a more Puritan vein, my scopophilic curiosity about and frank pleasure
in the recent doings of flounders and tomatoes must not distract attention from
what is entailed by such new kinship relations in the conjoined realms of nature
and culture. Large commercial stakes, with attendant national and international
intellectual property issues, are involved. Hunger, well-being, and many kinds of
self-determination—implicated in contending agricultural ways of life with
very different gender, class, racial, and regional implications—are very much at
stake (Hobbelink 1991). Like all technoscientific facts, laws, and objects, seeds
only travel with their apparatus of production and sustenance,*> The apparatus
includes genetic manipuiations, biological theories, seed genome testing prac-
tices, credit systems, cultivation requirements, labor practices, marketing charac-
teristics, legal networks of ownership, and much eise. These apparatuses can be
contested and changed, but not easily. Seeds are brought into being by, and carry
along with themselves wherever they go, specific ways of life as well as particu-
lar sorts of dispossession and death. Such points should be second nature to any
citizen of the republic of technoscience, but they bear repeating. Genes R Us in
ways that have nothing to do with the narrow meaning of genetic determinism
and everything to do with entire worlds of practice. It’s all in the family.

Here, my story must leave the critical struggle for the germ plasm of seeds
and turn back to the trajectory that made a white mouse into an invention. As
late as 1980, even though many biotechnical processes were patented, such as
alcohol or acetic acid fermentation and vaccine production, the Patent and
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Trademark Office (PTO) ruled thac microorganisms themselves, even if modi-
fied by the gene-splicing techniques developed in the 1970s, were still “products
of nature” and so not patentable. But in 198G the Supreme Court overruled the

PTO in the case of Diamond v. Chakrabarty.* The result was a pacent for a

genetically modified bacterium that breaks down petroleum. A living organism
became a patentable “composition of matter” The court saw Chakrabarty’s |
bacterium as a product of human ingenuity, of labor mixed with nature in that
magical, constitutional way that legalty turns the human being into nature’s-au-
thor or inventor and not simply its inhabitant, owner, or steward. This kind of
human authorship, attained merely by modifying or crafting a gene and relegat-:
ing all the rest of the biological entity to irrelevance, is dependent on the doc-
trine of genetic programming, where the genome alone is seen as the master =
designer, or natural author, of the whale organism. The human just substitutes
for the gene in an orgy of autonomous invention and authorship.

Several ather significant events around 1980 in the United States marked
the status of biotechnology in the transition from the econoemies and biologies of

the Cold War era to the New World Order’s secular theology of enhanced com-

petitiveness and ineluctable market forces, Intensifying changes begun in the
Carter administration, which in 1979 emphasized an economic-incentive-
oriented approach to environmental regulation, the Reagan administration im-
mediately began to dismantle statutory controls, including those affecting?
recombinant-DNA technology. While the National Institutes of Health disman- |

tled mildly restrictive, safety-oriented controls on recenibinant-DINA research,:
which never applied to industry in any case, the Nationa! Science Foundation':.

{INSE) initiated several grants programs for fostering university-industry cooper-
ation in research and development. In 1980 Congress passed the Patent and
Trademarks Amendments Act, which granted title to nonprofit and small busi-
nesses whose research was federally funded, opening the way for universities to

benefit commercially from tax-supported research performed on campus. Also in
1980, Stanford University and the University of Califernia at San Francisco were. >
awarded the Stanley Cohen-Herbert Boyer patent (applied for in 1974) on the .

basic technique of gene splicing, which has undergirded all genetic engineering.”.
In 1980 Genentech—the California biotechnology firm founded in 1976 by _f:
Herbert Boyer, an academic geneticist, and Robert Swanson, a venture capitalﬂ.-::z_'
ist——made its initial public stock offering, an event that substantially raised gen—-”ji
eral awareness of the commercial significance of genetic engineering (OTA
1989:30).7 In 1981 the Economic Recovery Tax Act gave economic incentives
to cooperative arrangements between academia and industry, and in 1982 the'g'
Department of Commerce “began to promote the use of tax shelters for joint re- -




search and development venzures for investors and industry” (Wrighe 1986:338).
Inn addicion, new export markets for high-technology goods began to develop m
the 1980s, and chemicals and pharmaceunticals were areas in which the United
States had a growing surplus in a generally dismal balance-of trade picture.
Susan Wrights densely documented and incisively argued paper ties to-
gether the technical, economic, p)oiitic;ﬂ, and social dimensions of the major
transformation that has taken place mm molecular biology since the 1970s. Wright
named the period frem 1979 to 1982 “the cloning gold rush,” as large invest-
ments poured into genetic engineering directly from multinationals based in
FEurope and the United States as well as through the rapidly appearing small
biotechnological enterprises. Although the biotech firmss have recelved a great
deal of the credit and blame for the rapid commercualization of molecular biol-
ogy, Wright argues that they have been “highly dependent on universities for ex-
pertise and on muitinational oil, chemical and pharmaceutical corporations for
capital” (1 986:304).* The story of Du Pont, Harvard, and OncoMouse™ is g lit-
tle piece of this specific story, As rates of increase of federal support for basic
science declined, direct industrial support of university biological research de-
veloped strongly. In 1980 the federal government funded 68 percent of aca-
demic research and development 1n science as a whole; by 1993 the figure was
down to 56 percent. In constant dotlars, all academic research and development
directly funded by industry between 1980 and 1993 grew 265 percent (NSB
1993:xvin). Although industry performs 68 percent of aif ULS. technoscientific re-
search and development (R&1D), universities sall do 62 percent of what gets clas-
sified as basic research, much of which is in biology. About 54 percent of all
aniversity R&D dollars go to the life sciences, which have been leaders in the re-
organization of the institutional form of scientific practice in the past fifteen years,
Industrial support of biology has taken many forms, including major
commercially funded research institutes connected to the scientifically pow-
erful university campuses. From the early twentieth century, U.S. biclogical
research in universities was funded by capital accumulated by giant corpora-
tions but mediated through philanthropic organizations such as the Rocke-
feller and Carnegie foundations. After World War 1L, the huge increase in the
size of American basic science was funded overwhelmingly by federal tax
dollars. In 1981 the Massachusetts Institute of Technology (MIT} accepted
$125 million from a private businessman to host the Whitehead Tnstitute for
molecular biological research (Yoxen 1984:182).%7 At that time, the White~
head Institute seemed to many academic biologists to have troubling impli-
cations i relation to autonomy, intellectual integrity, and conflicts of
interest. By the 1990s, arrangements like the Whitehead Institute were avidly
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sought if they did not already exist, and hardly a serious molecular geneticist
exists without commercial connections of some kind. For example, the
University of Maryiand announced in 1994 that it planned to build a $53 mil- ¢
lion Medical Biotechnology Center to house both academic and industrial
researchers under one roof: this was only the latest in a string of such arrange-
ments. The explicit idea was “to give scientists at start-ups cheap access to
equipment and advice. ... In exchange, Maryland will collect rent and receive =
stock in participating firms” {Science Scope 1994b; 1071).°Y The university

rescarchers would be free of academic duties. Harvard planned a similar facil- &

ity to open in 1996. Meanwhile, federal policy is clear about using science and
technology to achieve national competitiveness goals. In the carly 1990s, the
government established a $12.5 billion budget for cross-cutting interagency
initiatives, with $4.3 billion of that earmarked for biotechnology in 1993 -
(NSB 1993:xix). Compare that amount with $1 billion interagency dollars for 2
computing and communications. :

From the mid-1970s on, the social norms in biological research and com-
munication changed from expert-conununal and public ideals (if hardly always .
practice} to approved private ownership of patentable results, widespread direct
business ties of university biological faculty and graduate students to corpora-
tions, marked convergence of “basic” and “applied” contents of research ques-
tions, and greater secrecy in research practice. From. 1987 to 1991, the number
of university-industry licensing agreements more than doubled, and one-quar-
ter of patents awarded to universities between 1969 and 1991 were awarded in
1990-1991. The 100 Jargest universities got 85 percent of the patents (NSB
1993:xx¢xvii, 152-53). Formal cooperative research and development agree- :_:f"
ments between federal labs and private industry increased from 108 in 1987 to
975 in 1991 (NSB 1993:119). Tn 1993, showing a huge increase across the
1980s, more than 1,000 university-industry research centers in all scientific areas :;;:
existed, spending about $3 billion/vear on R&D, 41 percent of that for chem-
cal or pharmaceutical research. Federal or state tax dollars contributed to build-
ing 72 percent of those centers (INSB 1993:xxii, 121). In 1994, the new director
of the National Institutes of Health (NIH}, Nobe! prize winner Harold Varmus,
as he looked for new ways to link NIH, academia, and industry, was quoted as .
saying, “We're not interested in giving grants to Merck. We're interested in giv-
ng grants to small businesses” {Schrage 1994:3D). I think that comment was
supposed to reassure worried radical science activists who think economic
competitiveness might be getting out of hand as a goal of national health
research policy. It 1s hard to find solace in such reassurance. Meanwhile, health-
related research and development commanded 13 percent of the total US, &




R.&D budgetin 1993, that is, about $28 billion (NSB 1993:105).

Capieal also squirts directly into industzial biotechnology. Every year
between 1990 and 1994 in California’s Silicen Valley, “more money has been
invested in new biotechnology and health-care companies in the valley than in
any of the industries that currently deminate the economy” (Wolf 1994:1D).
Indeed, in this region famous for its computer and information technoscience,
twice as nuich venture capital flowed into biotechnology and the life sciences in
1993 than into all of computers, peripherals, semiconductors, and communica-
tions combined (Wolf 1994:1D). The original biotechnology companies, such as
Genentech, spun off several other startups and joint ventures. There were 29
companies in the area in 1980 developing drugs and diagnostic products; there
were 129 such firms in 1993, Nationally, in the third quarter of 1993, for the first
fime more venture capital sloshed into the trough feeding the life sciences than
the information sciences (Wolf 1994:91).

Although biotechnology has not yet produced many successful products,
and the economic dream nourishing the huge investments is more luminous
than its resuits so far, molecular biology, inctuding the Human Genome
Project, has germinated its share of millionaire scientists since Genentech’s
Herbert Boyer in 1976. For example, in 1992 J. Craig Ventor left NIH, where
he did research on technology for DNA sequencing, to help found Human
Genome Sciences, Inc., of Bethesda, Maryland, to commercialize the technol-
ogy. Ventor’s shares were valued at $9.2 mullion in November 1993, when the
company began to offer shares on the public stock exchange, and $13.4 mil-
lion by January 1994. Other Human Genome Project scientists have also
founded companies based significantly on tax-supported research results. The
names of the companies fuse the magical and the mundane, just as the Alice-
in-Wonderland scene of laboratory work in Quadrants ad image did:
Millennium Pharmaceuticals; Darwin Molecular Technologies; Mercator
Genetics, Inc. (Fisher 1994:94) 31

The corporatization of biology is not a conspiracy, and it is 2 mistake to
assume all of its effects are necessarily dire. For example, { believe ease of tech-
nelogy transfer from academic research to other areas of social practice ought to
be very important. I also insist that research priorities and systems of research must
be shaped fiom the sitart by people and priorities from many areas of soctal prac-
tice, including, but not dominated by, profit-making industry, Each issue merits
careful analysis and interrogation of one’s own assumptions as well as those of
others, Nonetheless, I agree with Sheidon Krimsky, who argued on the basis of
his Tafts University Biotechnology Study from 1985 to 1988, that “the greatest
loss to saciety is the disappearance of a critical mass of elite, independent, and
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‘news {maybe 15 percent), whether folks had a high regard for U.S, scientific

commerciaily unaffiliated scientists. . .. The stage is set for what University of
Washington Professor Philip Bereano aptly described as ‘the loss of capacity for
social criticism’™ (Krimsky 1991:79).

PUBLIC ACTORS

The capacity for multisided, democratic criticism and vision that fundamentally
shape the way science is done hardly seems to be on the political agenda in the -

United States, much less in the R&I) budget of universities, in-house govern- =
ment labs, or industries—even while how, in fact, science is done is being
reshaped in revolutionary ways. Hardly surprisingly, the National Science
Boards 1993 edition of Sdence and Engincering Indicators, in the section on
American public attitude to and knowledge about science and technology, did

not even try to conceptualize or measure democratic participation in techno-
science. Studies asked how many citizens follow the science and technology

leadership (seerns so), and whether or not people understood the ozone layer
and DNA (sort of). The “public” was conceptualized as a passive entity with
“attitudes” or "“understandings” but not as a bumptious technoscientific actor.
There were no measurements or analyses reported for such things as serving on !
science policy bodies; participating in workplace or community design projects;
engaging in debates in education about science and technology; contributing to
formulating and foilowing up on impact statements; organizing technoscience- ;

oriented action groups; writing novels or composing music that engage beliefs
and practices in technoscience; articulating technoscientific issues in class, race,

and gender justice goals; participating in international study groups or non-

governmental organizations (NGOs) on technoscientific issues; taking courses °
in science and mathematics for pleasure and continuing education; and so on.

Indeed, the spectrum of science policy discourse in the United States in the

1990s makes even mentioning such things appear to be evidence of hopeless
naiveté and nostalgia for 2 moment of critical, public, democratic science that -
never existed. Whether it existed in the past or not, such a technoscience—com-
mitted to projects of human equality; modest, universal material abundance;
self-critical knowiedge projects; and multispecies flourishing—must exist now E
and in the future. And lots more is going on in this vein in the present than the
National Science Board knows how to count. I believe wealth 15 created by col-
lective practice, figured by Marx as labor but needing a messier metaphoric

descriptive repertoire. Even a narrow view, however, that looks only to tax dot-
lars feeding technoscience, instead of to all of collectively produced wealth that -




is eaten, digested, expanded, and excreted by technoscience, must insist on radi-
cally reconstituted public participation and critical discourse. If technoscience Is
to develop truly situated knoweldges and strong standards of objectivity that
take account of all of its webs of human and nonhuman actors and conse-
quences, then ac a minrimum questions about content and availability of jobs,
richness and strength of what counts as scientific knowledge, cultural breadth
among scientists and engineers and their constituents, distribution of weaith,
standards of health, enwvironmental justice, decision-making structures, sover-
eignty questions, and biodiversity ought to vie with “competitiveness” for sexy
luminasity in the eyes of molecular biologists and other politiciems.52

In fact, the United States is particularly backward in practicing technosci-
entific democracy or, in Sandra Harding’s terms, nurturing strong objectivity.
Technoscientific democracy does not necessarily mean an antimarket politics,
and certainly not an antiscience politics, But such democracy does require a
eritical science politics at the national, as well as at many other kinds oflocal, level.
“Critical” means evaluative, public, multiactor, multiagenda, oriented to equal-
ity and heterogeneous well-being. Nostalgia for “pure research” in
mythical ivory towers 1s worse than ahistorical and ideclogical. A better use of
our time, critical skills, and imaginations might come from considering
hope-giving, on-the-ground practices toward building a democratic techno-
science taking place both under our noses and in distant lands. We might try to
figure out how to be interpellated into a different sort of melecular politics.

Richard Sclove, the executive director of the Loka Institute in Amberst,
Massachusetts, which promotes democratic science and technology analysis,
exchange, and action, argues that “the ‘consensus conference’ model of technol-
ogy assessment pioneered in Denmark and now being widely adopted in
Europe” might just give us the needed hail (Sclove 1994).% I believe the model
has wide implications for scientific research, and not just for technology as an
end product. Three groups essentially control how technoscience is done in the
United States: the Pentagon and national weapons laboratories, the organized
scientific research conununity, and business. From time to time, organized pub-
lic interest groups also have an impact. None of these groupings is homoge-
neous, and their listing does not imply a conspiracy to produce antidemocratic
technoscience. However, there is a conspicrous absence of serious citizen
agency in shaping science and technology policy. By contrast, the Danes have
pioneered a practice of establishing panels of crdinary citizens, selected from
poals of people who indicate an interest, but not professional expertise or a
cormtercial or other organized stake, in an area of technology. Meeting several
times at governnment expense, the independent panels act somewhat like juries.
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The fifteen citizens hear testimony, cross-examine experts, read briefings, de- _
liberate among themselves, and issue reports to a national press conference. _:
The process tzkes about six months.

The first stage is a preparatory weekend, when the panel discusses a back- =
ground paper prepared by the Danish Board of Technology, which is roughly
analogous to the U.S, Office of Technology Assessment, and formulates ques-
tions to put to relevant experts at the subsequent consensus conference. The |
board assembles a panel of widely divergent scientific and techmical experts and
of representatives from trade unions, environmental organizations, women’s
groups, or whoever else had an organized or professional stake in the issues to
be discussed. These “stakeholders” prepare written statements, which the panel -
reads in advance. The panel may ask for further written information or clarifi-
cation. The final consensus conference is a three-day event that brings the ex-
pert/stakeholder and lay panels together in a forum open to the media and the
public. The experts and stakeholders speak for about twenty minutes each and
are cross-examined by the lay panel. On the last day, the citizen panel prepares
its concluding report, “summarizing the issues on which it could redch con-
sensus and characterizing any remaining points of disagreement” (Sclove
1994). Beyond the national press conference where the report is first publi-
cized, the results are spread through leaflets, local debates, and videos. The de-

gree of scientific and technical literacy encouraged in ordinary people——as well

as the degree of respect for citizens’ considerations encouraged among techni-
cal and professional people——built into the consensus conference is stunning to
anyone inhabiting the depleted democratic air of U.S. technoscience.

In 1992, a Danish consensus conference was held on genetic manipula-
tion in animal breeding—oprecisely the area that produced transgenic muce.
Sclove reports that the Danish government subsidized over 600 local debates
organized around the conference report. In an opinion that influenced subse~
quent Danish legislation, the biotechnology consensus conference reached the
opinion that it is ethical to develop transgenic animals for developing cancer
treatments in human beings but unethical to develop such organisms to be
pets. The issue of patenting was not addressed. The particular conclusions
would not please everyone, and the process is not perfect. But the practice is
far superior to what passes for scientific and technical assessment in the United
States. The process embodied in the consensus conference is part of what I ©
mean by fostering situated knowiedge.

COOPERATING MICE AND MOLECULES -

"The corporatization of biology could not have happened if mice and molecules




did not cooperate too, and so they and their kind were actively solicited to en-
cer new configurations of biological knowledge. The techaical and intellectual
success of the new biology is stunning by whatever measure.™ Much has been
written about how the reconstitution of biological explanations and chjects of
knowledge in terms of code, program, and information since the 1950s has
fundamentally recast the organistn as a historically specific kind of technalog-
ical system.” Nineteenth-century scientists materially constituted the organ-
ism as a laboring system, structured by a hierarchical division of labor, and an
energetic system fueled by sugars and obeying the laws of thermodynamics.
For us, the hving world has become 4 command, control, communication, in-
telligence system (CT in military cerms) in an environment that demands
strategies of flexible accumulation (Dawkins 1982).%¢ Artificial life programs, as
well as carbon-based life programs, work that way. These issues are about
metaphor and representation, but they are about much more than that. Not
only does metaphor become a research program, but also, more fundamentally,
the organism for us 1s an information system and an economic system of a paz-
ticular kind. For us, that is, those interpellated into this materialized story, the
biclogical world is an accumulation strategy in the fruitful collapse of meta-
phor and materiality that animates technoscience. We act and are inside this
world, not some other. We are subject to, subjects in, and accountable for this
world. The collapse of metaphor and materijality is 2 question not of ideology
but of modes of practice among humans and nonhumans that configure the
world—materially and semiotically—in terms of some objects and boundaries
and not others. The world might be different, but it is not. The heterogeneous
practices of technoscience are not deformed by seme ontologically different
“social” bias or ideology from the “outside” Rather, biology is built from the
“inside”—both the kind of inside pictured by Quadrant in its magical ad and
the kind of inside T have tried to signal with the term implosion—into materi-
alized figurations that can only be called life as it is really lived.
OncoMouse ™ makes technical and semiotic sense in the world of corporate
biology, where the author of life is a writer of patentable {or copyrightable) code,
Such authors and innovators might be naturally evolving organisms, or the scrib-
blers and inventors might be the scientists who interact with critters to nudge
their codes in more useful directions to (some) people. Because they provide a
manipulable, mammalian moded for human biology and disease, mice have been
especially valuable as genetic research organisms for a long time.” That fact is evi-
dent in the Encyclopedia of the Mouse Genose I, a special 1991 issue of the journal
Mammalian (Genome, Playing on the belief that everything that reallv matters
0 an organist 1s in its “program,” the Science magazine advertisement for the
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Eneyclopedia offered “The Complete Mouse {some assembly required).” Patents
are only one form of intellectual property protection for transgenic animals, and
not the most common form. No U.S. patents were granted for five years after .
OncoMouse ™™ debut in 1988 prompted protest from animal-rights groups and

environmentalists. The European Patent Office initially rejected the application -

for a patent for the Harvard oncomouse but did grant it on the second round, in
1992. On December 29, 1992, the U.S. government ended a self-imposed mora-
torium on patenting transgenic animals when the Patent and Trademark Office
granted patents to three organizations for novel transgenic mice. By January :
1993, over 180 applications for transgenic animal patents were pending. '
Custom-tailoring transgenic mice for specific projects is both routine, for
procedures already established, and a leading-edge research area, capable of pro-
viding tools to address some of the most interesting questions in biology. For °
example, intricately engineered “knockout mice;” with particular genes elimi-
nated and various control mechanisms instatled, have become indispensable tools
in genetics, immunology, and developmental biology (Barinaga 1994},
R esearchers who make a useful mouse have been inundated by their colleagues -
with requests for the beasts. “Since the researchers were reluctant to get into the -
mouse breeding business, their universities awarded companies, including -
GenPharm International, a biotech firm in Mountain View, California, licenses |
to market the amimals” {Anderson 1993:23). David Winter, the president of -
GenPharm, considers the technique of custom-making a rodent so routine that
he calls it “dial-a-mouse” (Cone 1993:A16}. Since about 1990, laboratories have -
begun cranking out custom-made research mice in significant numbers, and -
firms like GenPharm began buying up the rights. “Marketing gimmicks, com-
plete with catchy names, have emerged. Scientists can: call (800) LAB-RATS to :
take their pick of regular rodents or seven strains of transgenic ones” (Cone _
1993:A17). Business writer Michael Schrage quotes GenPharm corporate devel-
opment director Howard B. Rosen:*"We do ‘custom-tailor’ mice. We view them

737

as the canvas upon which we do these genetic transplantations”™ (Schrage
1993:3D). Using mice as model systerns for genetic engineering in biomedicine,
instead of bacterial or yeast systems, matters. “This transition will have as big an

impact on the future of biology as the shiff from printing presses to video tech-

nology has had on pop culture. A mouse-based world looks and feels different =

from one viewed through microorganisms” (Schrage 1993:3D). The analogy to
inscription technologies and conventions of literacy could not be more apt. :

Traditionally, biologists have enjoyed a kind of commons in research mate-
rials that they exchanged with each other. GenPharm International and the
other companies, however, were in business to make a proﬁt.58 Their pricing




policies have been controversial. Not only did transgenic mice in 1992 cost
$150 each, about ten times the price of 2 mouse from Jackson Laboratories of
Bar Harbor, Maine, the institution that produced, standardized, and supplied
laboratory mice for decades, but also, requiring researchers to pay for every
rodent used, the company forbade breeding with their mice. Costs for
researchers could easily run into thousands of dollars, and grant money has
never been tighter. Biologists reacted to this enclosure of their own commons
agetessively. The scientists’ lobbying led GenPharm to change its policies. By
May 1993, scientists at nonprofit institutions could breed their mice for an
anmual fee of $1,000; biotech companies must pay $10,000 to breed GenPharm
mice. This developing system of enclosing the commons in genetically engi-
neered materiais is driven in part by university technology-transfer offices seek-
ing to make & profit from contracts, patenting, licensing, and royalties {Anderson
1993; Cone 1993). At the same time, Jackson Laboratories plans to open a fed-
erally funded nonprofit mouse repository to distribuce mice deposited there at
cost. Patented and other exclusively lLicensed animals are unlikely to be
deposited at the Jackson Labs.>® A small corner of larger contestations for a bio-
logical commons, this aspect of biology remains molten and changeable,
Predictably, as genetically engineered mice diversify to fit research protocols
and biomedical production, the ubiquitous technoscientific object called a data-
base accompanies the fleshy rodents in a kind of higher-order mimesis of their
biochemical genomes.® Oak Ridge National Laboratories is creating a “com-
puter database for mutated ruce” so that researchers can find the animals they
need (Cone 1993:A17). More fundamentaily, the entire mouse genome is a cen-
tral research chject in the context of the Human Genome Project. Recursively
miming each other at every level, mice and humans are siblings in these projects,

T™ and the FemaleMan® are kin in the wormhole of this

just as OncoMouse
chapter. A biochemical genome s already a kind of second-order object, a struc-
ture of a structure, a conceptual structure of a chemical entity; and the electronic
genome databases represent still another order of structure, another structuring of
information. The genome is a historically specific collective construct, buile by

and from humans and norhumans. To be “made” is not to be “made up” In my

view, constructivism is about contingency and specificity but not epistemological -

relativism. The reality and materiality of the genome is simultaneously semiot'i\c,
Institutional, machinic, organic, and biochemical. The development of computer
databases for handling data from the various genome sequencing projects, with
their Niagara Falls of sequence information and physical and genetic maps at finer
and finer degrees of resolution, requires advanced informatics research and com-
plex interdisciplinaw negotiadons.(’l In a materiai sense, like the human genome,
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the mouse genome is part of that technical-semiotic zone called cyberspace. _

Science magazine implicitly recognized that location in its covers for its spe- &
cial October “Genome Issues,” beginning in 1990, Each cover has a version of':; 3
Vesalius’s Renaissance anatomical drawings of Man, who is variously reinscribed:
with the signs of computer data structures. The October 1, 1993, issue is nlost:. :
explicit for my reading of mice and humans in genetic cyberspace. A photo-

graphically realistic furry brown mouse peers over a computer graphic of a bar-2

rel-shaped gene in a colorized, stylized space semiotically familiar to
computer-game players or fans of science-fiction films. In the foreground, the:
viewer sees the back of aVesaliuslike human figure, stripped to the musculature:
and drawn with Renaissance conventions in black and white. The human an,
mouse avatars exchange glances with each other across the structured cyber-
scape of an electronic genome. Inside the issue is the prize: a foldout map of th :
mouse genome as it was known by press time, published by Life Technologies,’
with detailed guides to mouse-human homologies and the power of the mous
as the model for the human.52 Like the readers of National Geographic Magazin
the readers of Science are members of scientific societies equipped Wlth the bes
maps for going where no one has gone before. ‘ :

Cyhberspace is the spatio-temporal figure of postmodernicy and its regime
of flexible accumulation, Like the genome, the other higher-order structures o

cyberspace, which are displaced in counterintuitive ways from the perceptu
assumptions of bodies in mundane space, are simultaneously fiercely materi

realities and imaginary zones. These are the zones that script the future, just a
the new instruments of debt scheduling and financial mobility script the futu
of communities around the globe.5® The genome is a figure of the “alread
written” future, where bodies are displaced into proliferating databases for
repackaging and marketing in the New World Order, Inc. The promise of the
genome is its capacity to occupy the future. Contesting for the shape and conten
of such promises is the job of displaced, uncanny figures like the FernaleMan®.

But s/he needs the help of OncoMouseT™, her double in intellectu
property capers that establish who gets to count as nature’s author. Mice any
hurnans in technoscience share too many genes, too many work sites, too muc
history, too much of the future not to be locked in familial embrace. Like th
creatures in Science magazine’s genomic cyberspace, OncoMouse™ and th
FemaleMan® exchange glances while I look out on the world from their impi

ous eyes to scrutinize what counts as constitutional foundations and natural acts:
these days in the republic of U.S. biology. '

To conclude this section, rather than picking up her OncoMouse™ side:
kick at Du Pont’s authorized marketing agent, Charles River Laboratories, the




FemaleMan® meess her murine buddy cruising in another part of the city of
science. Ln the early 19905, looking like early incarnations of Disney’s Mickey

T

Mouse, OncoMouse™ appeared on the cover as the mascot of the Disease

Pariak News (DPN), an irreverent AIDS-activist publication in its fifth issue. Just

above the explanation of OncoMouse T

My adoption was Disease Pariah News's
Golden Pariah Award to Senator Joe McCarthy's righcthand man, Roy Cohn,
who, having spent his life rooting out queers from pubiic life, denied having
AIDS to the day of his death. Golden Pariahs are awarded to folks with HEV
who have been especially “traitorous to the community” Oncomice, said DPN,
“produce nice organic tumors with no chemical aftertaste. They are nature’s
pariahs. Anyway we felt sorry for them and decided to elevate them to official

™M s the advice cal-

mascot status.” Opposite the welcome to OncoMouse
umn by Aunt Kapost, who urged her flock te “ritualize your perversions, per-
fect your pitch, and most importantly, stigma with style. ... Pm still thinking of
you—-you with my blood™ (DPN 5:14).

I think the Harvard mouse, and [Du Pont’s soon-to-he~divested undead
rodent, landed on its feet from the ongoing struggles for a livable technoscience.,
In Disease Pariah News’s world, OncoMouse ™ stands a fit witness, adopted by a
fit commumity, one that is unlikely to wall itself off from the rough-and-tumble
worlds of science and medicine. A categorically queer family, my
OncoMouse™ and the FemaleMar® have a lot of refiguring to do. Where
there is no room for nostalgia, purity, conspiracy theories of technoscience,
appeals to culturally transcendent reason or dehistoricized nature, or any other
reductionism, Joannz Russs four Js give solid guidance: “Goodbye Politics,
Helio politics. . . .Later we got better.” It’s not the too-young Laura Rose whom
my author figure, the FernaleMan®, embraces in transgenic love but an adopted
rodent who is 2 model for herself in the wormholes of commercial, bodily,and
epistemoiogical transactions at the end of the millennium.

Part 2. Matural Acls

SECOND MATHEMATICAL EPIGRAPH—AN INTEGRATION:
0 .

[
O 01945

NATURE TMeurrUre ™ dn de de = NEW WORLD ORDER, INC.

According to hoary beliefs in my world, mathematics is the language of nature
and the foundation of science. At the origin of things, the creator wrote in
mathematical symbols, and the continuing mythic status of math cannot be
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missed by any schoolchild. But like any rich language, mathematics can sustain
paranoid fantasies. My epigraph here is one such anxiously excessive misreading
of the world. Like all paranoias, this fantasy, at once concrete and abstract, seems |

to fill all space and time. The triple integration, from zero to infinity, of all the .

instances of nature commodified multiplied by all the instances of culture com-
modified describes the closed volume of the space-time universe of the New &
World Order, Inc., the imploded material and imaginary chronotope of post- -

modernity. A mark of the paranoid is an excessive concern with order. My for-.
mal neurotic fantasy is a mathematical fiction. It is a way of troping a world 2
whose vast normality—the massive, established disorder of it all—invades our;

dreams and demands our action. If we can trope this world, we can—Tliterally—
make it swerve, make it turn.
An inhabitant of the nature of no nature, OncoMouse™ is, in Paul

Rabinow’s terms, an instance of the “operationalization of nature” (Rabinow
1992b:244). That is much the same thing as Marilyn Strathern’s “nature enter—:
prised-up,” where “the natural, innate property and the artificial, cultural’
enhancement become one” (Strathern 1992:39). In these implosions, we are

LT3

also within reach of Sharon Traweek’s high-energy physicists’ “culture of ng
culture,” where a rich human and nonhuman apparatus of the production and

sustenance of technoscience appears to its most elite practitioners to be the:

realm of extreme objectivity, of culture-free natural law and empirical fac
(Traweek 1988:162). What are all these “empty,” fully operationalized space
about? In the fabled country called the West,'nat_ure, no matter how protean and:

contradictory its manifestations, has been the key operator in foundational
grounding discourses for a very long time. The foil for culture, nature 15 the
zone of constraints, of the given, and of matter as resource; nature is the neces=
sary raw raterial for human action, the field for the imposition of choice, and

the corollary of mind. Nature has also served as the model for human action

nature has been a potent ground for moral discourse. To be unnatural, or ac

unnaturally, has not been considered healthy, moral, legal, or, in general, a good

73 > 33

idea. Can “empty” or “enterprised-up” nature continue to fulfill ali these discur-

sive tasks?

Perversely, the answer is yes. INature in technoscience still functions as
foundational resource but in an inverted way, that is, through its artifice. In a ges-
ture of materialized deconstruction that literary Derrideans might envy, the
technoscience foundational narrative invercs the inherited terms of nature and
culture and then displaces them decisively. In the generative empty spaceé';’.'
charted by contemporary critical theorists of technoscience, a nature fully evac-:, |
vated by the air-pump of enterprise 15 still mutter/matter to the seminal act of




choice. How does the story work? Precisely as fully artifacrual, the nature of no
nature gives back the certainty and Jegitimacy of the engineered, of design, strat-
egy, and intervention. The nature of no nature is the resource for natwalizing
technoscience with its vast apparatuses for representing and intervening, or bet-
ter, representing as intervening (Hacking 1983). 7'

To illustrate this moral-technical discourse, I will again let biotechnology,
especially genetic engineering, metonymically stand for all of technoscience. I
will curn for instruction to a 1989 high school textbook designed to introduce
U.S. students o Advances in Genefic Technology (Drexler et al. 1989). With the eyes

of OncoMouseT™M

and the Femaleman®, let us go back to school to learn a lit-
tle biology. Textbooks and pedagogy might have low status in the hierarchy of
Juminous scientific entities and practices—way below knockout mice and the
top quark—but they are the focus of extraordinary technical, literary, economic,
and political coalitions and struggles in the United States. And that s not new.
Sociologist Eric Engels examined a large body of pre-World War {1 U.S. biology
texts and educators’ writings. Content with the great divide between nature and
culture, biology textbooks tend to explain the “social” in terms of the “natural
Biology texts, in educating “adolescents,” iself a twentiecth-century category,
about the living world “constructed that world in particular ways generally con-
sistent with commuodification, capital accumulation, the bureaucratization of
society, the strengthening of professional and technocratic authority, the mar-
ginalization of people of cotor and women, and the privileging of heterosexual-
ity and the nuclear family” (Engels 1991 :abstract).

Current struggles over biology textbooks touch every one of those points.
Reformers understand that biology, at its technical and scientific heart, is a sub-
ject in civics; biology teaches the great mimetic drama of social and natural
worlds. That is its function in urban schools in an industrial democracy. This
history, Like that of intellectual property, reaches deep into the republic to touch
themes of democracy and liberty. Charles Rosenberg examined U.S. school-
books on health and the body in the middle third of the nineteenth century,
when “textbocks of physiclogy and hygiene developed into an increasingly
standard form.” Other sciences taught in schools in that period, such as geology
and geography, also “were (and are) freighted with a variety of meanings, but
images of the body and related concepts of health and disease are even more
richly inscribed with social—and emotonal—resonance” (Rasenberg
1995:176~77). Philip Pauly explored how biology, a subject “that was both
ostentatiously objective and intensely value laden” (1991:662), became a central
part of the high school curriculum in NewYork City in the eatly decades of this
century, and from there a part of education throughout the United States. In chis
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process, biology’s themes and images became an established aspect of middle-
class culture. Many science educators in 1900 did not consider biclogy a fit sub-
ject for young people. Their objections were addressed by reformers who
argued that biology would help prepare hberal, secular, and humanistic youth
who understood the great scheme of natural development and evolution in pro-
gressive terms that stressed experimentation and cooperation, not conflicr,

My first employment after graduate school inYale’s Department of Biology
was in a General Science Departnent in a large state university from
1970-1974. There my job explicitly was to teach biology and the history of sci-

ence to “non-science majors,” a wonderful ontological category, to make them

better citizens. [ was part of a team of young faculty led by a senior teacher whe!
had designed a course to fill an underpraduate general education sciencé

requirement for hundreds of students each vear. In the middle of the Pacifie
Ocean, home of the Pacific Strategic Command that was so critical to the
Vietnam War with its electronic battlefield and chemical herbicides, th
University of Hawaii biclogy course aimed to persuade students that natural sc
ence alone, not politics or religion, offered hope for secular progress not infected

by ideology. I and the other younger members of the course staff could no
teach the subject that way. Our post-Enlightenment episternological confidence
was much messier than that. For us, science and history had a much more con-
tradictory, and more interesting, texture than did the allegory of purity and pro
phylactic separation we were supposed to teach, Many of my graduate scho
biology faculty and fellow graduate students were activists against the war partly
because we were acutely aware of how intimately science, including biology, was
woven into that conflict—and into every aspect of our lives and beliefs. Withou
for a minute giving up our commitments to biology as knowledge, many of u :
left that period of activism and teaching committed to understanding the hi
rorical specificity and conditions of solidity of what counts as natuze, for whom;;
and at what cost. It was the epistemological, semiotic, technical, and material
connection—not the separation—of science and cultural-historical specificity:

that riveted our attention. Biology was interesting not because it transcende
historical practice in some positivist epistemological liftoff from Earth but
because natural science was part of the lively action on the ground.
I still use biology, amimated by heterodox organisms burrowing into the
neoks and crannies of the New World Order’s digestive systems, to persuade my
readers and students about ways of life that I believe might be more sustainable

and just. I have no intention of stopping and no expectation that this ric

resource will or should be abandoned by others. Biology is a political discours
one in which we should engage at every level of the practice—technically, sermi




otically, morally, economically, insticutionally. And besides all that, biology is a
source of intense intellectual, emotional, social, and physical pleasure. Nothing
like that should be given up lightly--or approached only in a scolding mode.

The copyright to Advances i Genetic Technology 1s held by the Biological
Sciences Curricuium Study (BSCS), the same group that redesigned U.S, biol-
ogy instruction in the late 1950s after Sputnik shocked the U.S. establishment
into attention to science instruction as a nationai priority. The genetic engi-
neering textbook project was funded by the National Science Foundation;
Monsanto Agricultural Products Company; E. . Du Pont de Nemours & Co.;
Ward’s Natural Science Establishment, Inc.; and CIBA-Geigy Corporation. By
the late 1980s, the threat to national security, from which sprang the charge to
the nation’s science educators, was perceived to be from the highly competitive
transnational systems of production and marketing intrinsic to “high technol-
ogy.” Every US. presidential administration since Carter’s has emphasized
technoscience as the key to the future of the civilian economy and national
power, as they could imagine it. The combination of actors producing the new
textbook is embiematic of the New World Order. The financial movers and
shakers of the project included a long-established scientific supply house to the
nation’s thousands of schoals —no small market; major agribusiness and medical
biotechnological corparations; and the principal federal science agency for bio-
logical research as well as for programs in ethics and values in science and tech-
nology. Advisory committee members and authors came from the U.S. Office
of Technology Assessment, the Air Academy High School, the University of
California, CIBA-Geigy of the North Carolina Research Triangle Park, the
BSCS, Monsanto, University of Jowa Hospitals and Clinics, and various other
high schools and universities. Over 800 high schools participated in the project.
This lineup is not a conspiracy; it is a historically specific apparatus for the pro-
duction of NatureT™ and Culture™ It is about free enterprise as natural acts.
It is above all about choice, and we all know that only the irrational, traditional,
and benighted are against choice. Choice is supposed to define liberty. The issue
is, which and whose choices?

Biotechnology corporations not only fund textbooks; they also fund high
school science labs and experiments in the financially strapped U.S. schools of
the 1990, a time when a public school bond issue has about as much chance of
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passing in an election as gay teachers have of being honored by fundamentalist
Christian preachers. For example, between 1989 and 1993 the Genentech
Foundation, the nonprofit branch of the biotech company, provided more than
$130,000 to schools in San Mateo County, California, to do state-of-the-art fab
experiments in genetic engineering, Social impacts of the research were part of
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the curricuhum, and the program was tailored for all levels of ability. The equip-
ment to do genetic experiments is expensive, for example, $3,000 for a mini- &
mum lab test kit, a figure way beyond public school science budgets. The
hands-on program has been very successful. One fifteen-year-old student was
quoted as saying, “Cutting frogs was the 1960s, but this 1s the future” (Aratani
1993:2B).1 think science activists, including myself, also have o figure cut what
was the 1960s and what is the future.

Highlighting the inverted foundational narrative of pature and culture,
Lesson Omne in Advances in Genetic Technology 1s titled “Natural Genetic

Engineering” The pointds excruciatingly simple: Nature is a genetic engineer;

Using the ability of Agrobacteriuim tumefaciens microorganisms that have a bit of

circular DINA called the Ti plasmid to mfect the leaves of Kalanochoe, a common

houseplant, causing crown gall disease, the lesson leads students through a com
bination of their own experiments and analysis of those of plant scientist
Nature, the scientists, and the students seem to be doing much the same thing;
The Ti plasmid integrates into the chromosomes of the plant cells, carrying
genes across organic kingdoms. The adult scientists do various gene transfers
and splicings. The students grow bacterial cultures under various conditions and

infect plant leaves. Mimesis reigns implicitly, and nature started it all off. At the

end of the chapter, the student is invited to “review the following concepts
beginning with the principles that “genetic rearrangement occurs naturally
and “natural genetic rearrangement is one source of the variation that occurs :
nature.” The review list ends with a cautionary note that puts the students in
world full of legitimate regulatory structures: “Experiments that involve pote

tiaily bichazardous material must be conducted in accordance with established
safety measures” (Drexler et al. 1989:11).

Lest an important aspect of the mimetic process be missed, the first chapte
like several of the others, ends with a section on “Careers in Biotechnology” In
this foundational chapter, the career is “plant geneticist” The first line i:,
“Imagine transforming a plant to make it better than it already 1s—to make
able to grow to maturity without being killed by insects, viruses, or herbicide
{12). It sounds very nurturing. The person chosen to model this particula_ﬁ

career choice is Maud Hinchee, a white woman with a Ph.D. in botany from the

University of California at Davis who now works at Mensanto’ Life Science
Research Center in Saint Louis.®® One of the textbook’s coauthors, D
Hinchee is pictured with a pipette and a petri dish alongside another woman
scientist who looks to be Asian or Asian American. Throughout the career pot=
trait, Hinchee js referred to as “Maud.” Despite hard work, “the fascination anc_{

intrigue of working in harmony with nature make biotechnotogical research an




107

enjoyable and challenging career for Maud.” The penultimate point reassures
anyone who worries about the nature of worman as scientist in the New World
Order:“She 15 married and the mother of one child.” One can have everything,
and I can forget all those impassioned meetings and informal conversations
MMONg WOImen scientists on my campus and elsewhere about ongoing problems
of gender discrimination, child care, and intricate biclogical and career clock
synchronization. We get Hinchee's leisure-time activities too, from gardening to
jogging. Choice and fulfillment are the marks of a life lived in accordance with
nature. Agrobacterium tumefaciens on Kalanochoe leaves scem to ground a satisfying
yuppie cultare.

Career issues get high-profile attention in the American Association for
the Advancement of Science’s publication, Scence, For the last three years, the
news staff of the journal has published well-researched and imaginatively con-
ceived special issues both on women {all colors) and on minorities (the main
available genders) in science, Those issues have contained first-rate science writ-

ing, and they have addressed ULS, science patterns critically, comparatively, and
internationally. Like other publications in technoscience, Science is also full of
commercial culture, and ads often foreground the attractions of the biotechnical
way of fife. Of special interest, however, are the lavish multipage advertising sup-
plements such as “Careers in Pharmaceuticals and Biotechnology,”“Careers in
Pharmaceuticals and Biotechnology: West Coast,” “Futures in Academic and
Industrial Science for BS and MS Scientists,” and “Furoscience at Work: Career
Opportunities in European Pharmaceuticals and Biotechnology™ {Timpane
1992; 1994a; 1994b; 1995). The graphically well-designed supplements were
authored, like news articles, and they were replete with information and analy-
sis. There was no line between advertising, news, and science studies scholarship,
The specific companies’ ads interwoven with Timpane’s text stressed creativity,
freedom, opportunity, gender equality, multiculturalism, scientific excitement,
and advantages universities would be hard pressed to match, including high
salary ranges and stock options. Timpane tefls us that in 1992 the average
income for a Ph.D). scientist in teaching was $48,000; for a Ph.D. scientist in

industry, the average was $61,000. Academic researchers averaged $51,200. The
NIH advertised alongside Pfizer and SmithKline Beecham Pharmaceuticals,

which announced the theme of “exploring nature’s exquisite order” Against a

beautiful blue image of the cloud-wrapped whole Earth, centered inside a
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gleaming liquid droplet suspended delicately from the terminal lumen of 2 lab
pipette, Lillys ad urged prospective employees to “share our worldwide com-
mitment to discovery”” NASA, Lilly, the reader: They all inherit the great travel
narratives of Europe’s imperial Age of Discovery. “Land ho! my job.” The lines
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demarcating commercial culture, basic science, natural history for the citizen,

business news, visual arts, personal testimonials, and science policy are very
blurry in genetics and biotechnology, including at the level of the semiotic
details of publishing. I still go to archives to maintain my credentials as a histo-
rian of science, but it is getting to be a guaint activity compared to reading the
ad supplements and business pages prepared by first-rate nonacademic writers,
scholars, and artists. ._
Lesson Two of Advances in Genetic Technology, ““The Tools of the Genetic
Engineer,” explicitly leads the student from natural genetic engineering to the
process in the laboratory. Framed by the story of how growth hormone pro-
duced through genetic engineering helped solve the health problems of one
family, the lesson gives sindents a hands-on gene engineering experience, using
paper-clip DINA models, Here the metaphors of tools and factories abound, and
the career portrait section takes the high school sophomore “Rob™ into an
exciting summer job at FastGre Seed Company. “A lot of my friends from:
school will be doing the same thing,” (Drexler et al. 1989:21). That is another.
important kind of mimesis in the reproduction of technoscience. Choice feels:
more natural when lots of other folks make the same ones. I don’t want to be
petty, but [ couldn’ help but notice that the male person in Lesson Two was:

coded unambiguously as a budding engineer, and the female person in Lesson:

One was a happy dual-career mother nurtering plants to save them from mean
viruses and herbicides. Still, someone should have told Rob that castrating end=
less corn plants in the hot Midwestern summer might dampen his enthusiasm
for science, whereas Hinchee’s life looks pretty good. Let’s just hope Rob didn’t

enter into a mimetic relation with his research organisms. Under the planned:

experimental regime, such identity formations could do real damage to a deli
cate mammalian mate adolescent. :

Both OncoMouse ™ and Advances in Genetic Technol:gy teach us that uni-;
versal nature itself 1s fully artifactual. This intimately culturally particular lesson:
is firmly located in a durable, ethnospecific, naturalizing discourse that contin<
ues to justify “social” orders in terms of “natural” legitimations. Thus, the new

nature of no nature gives back the impid image of the world as engineered and

engineering, as artifactual, as the domain of design, strategy, choice, and inter—»:_: :
vention—all without transcendental moves. That is this world’s sacred secular magic,

just as it has been since the founding stories of the Scientific Revelution.
Advances in Genetic Technology does not ignore controversy and value conflict. ..

Indeed, they are the subject of Lesson Four, “Ethics and Genetic Engineering”

Mimesis still reigns, as in any good naturalistic discourse: Just as the scientists,
modeled their activity on natural genetic engineering, the ethicists model their;
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discourse on nature. But recall, nature is a technics through and through. Bonnie
Spanier (1991) shows how that belief system and practical commitment is
intrinsic to the plot, examples, metaphors, experimental exercises, and argu-
ments of one of the best recent college textbooks in molecular biology, in which
an equation is lovingly elaborated: biology = molecular biology = molecular
genetics = genetic engineering (Darnell, Lodish, and Baltimore 1986). This
equation is much more than a “mere” metaphor; it is a research practice, repre-
sentational convention, epistemological conviction, health belief, and commer-
cial premise. The nature of no nature is to be a technical artifact, and bioethics
takes the collapse of trope and materiality very seriously. Therefore, in Advances
in Genetic Technology, ethics is a technical discourse about values clarification and
choice. The chapter provides an exercise in rational ethical analysis for translat-
ing conflicting moral values into public policy. Ethical analysis mimes scientific
analysis; both are based on sound facts and hypothesis testing; both are technical
practices. Not surprisingly the career portrait section notes that most people
working in bioethics have a *‘terminal degree, the highest academic degree
offered in their discipline, That is usually the doctoral degree” (Drexler et al.
1989:30). Examples are philosopher, lawver, health care professional, and social
scientist. Citizens, like nature, are themselves technical workers. Is a “terminal
degree” the point at which better things for better living come to life?

Like biotechnology itself, including genetic engineering, ethics is also now a
literal industry, funded directly by the new developments in technoscience.
Ethics experts have become an indispensable part of the apparatus of techno-
science production. Syndicated business and science writer for the Los Angeles
Timmes, consultant, and research associate at M.I.T. Michael Schrage quotes
Arthur Caplan, the director of the University of Minnesota Center for
Biomedical Ethics: ““Just the Human Genome Project alone is the Full
Employment Act for bioethicists,” (Schrage 1992). The National Institutes of
Health National Center for Human Genome Reesearch sets aside 3 percent for
“ELSI”—ethical, legal, and social implications—and state governments also fund
ethical and policy research in human genome and other biotechnological areas,
Caplan estimated that by 1992 there were about 2,000 bioethicists, mostly drawn
from the academic specialties of theology and philosophy but beginning to be
produced by custom-tailored programs. Schrage sharpened his analysis with the
observations of Lawrence Gostin, executive director of the American Society of
Law and Medicine: "I think ethics is becoming a commodity. . .. While we like to
think about the ethical consequences of new technologies, we have never
thought about the ethical consequences of having an ethics industry” (Schrage
1992). Schrage presciently analogized che budding bicethics industry, with its
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bright future in jobs, to the intellectual property rights field, whose steck has also

risen out of obscurity with the stars of biotechnology and computer sciences.
1 am certainly not arguing that the textbook lesson is giving the students

bad advice.™ I am merely meditating on the layers of mimesis in an origin story. ©

If such mediation makes the students nervous, then maybe there can be a crack

in the enterprise of decontextualized choice and of strategy for strategy’s sake, &
What if Advances in Genetic Téchnolagy were read in a high school English class
to illustrate the structure of foundation narratives as well as in a science class to
illustrate the structure of the natural-technical world? And what if the biology
text were read in lab classes as itself 2 moral discourse and not just a science

bock that has a wannabe chapter on the techniques of moral reasoning? What
if the study and crafting of fiction and fact hippened explicitly, instead of

covertly, in the same room, and in all the rooms? Would the graduates of that
pedagogy have a keener grasp of what it might take to build a practice of situ

ated knowledges or strong objectivity, where the simultaneously enabling and
endangering stories never slipped from loving grasp within the daily toolkit of.
on-the-ground technoscientific practice?
Perhaps a different “career choice in biotechnology” from that of Maud:
Hinchee can close this meditation. I have only a few lines in a textbook about:
Hinchee, and | am concerned not with claims about her as a real person but
with her paradiginatic semiotic function in a text. The contrasting career that [
will present is also gleaned from scientific publishing sites, but in this case my
sources include personal interactions, colleagues in common, graduate school
experiences in the same department that are an academic generation apart, and
the scientist’s oral performances. 1 still, of course, have not “the real person” but:
discourse, albeit with more modalities that engaged my own On more levels.
Martha Crouch is a tenured professor in the Biology Department at Indi-:
ana University. Prepared by a Ph.DD. in biology from Yale, this young white
woman rapidly became a prominent researcher in plant molecular and cell b
ology in a major Midwestern university in the heartland of American agricul=
ture. She studied the dynamics of pollen tubule formation during fertilizatio
Crouch won several prestigious, substantial grants, totaling over §1 million’:
over a few vears, to support her lab, which housed technicians, graduate stu=:
dents, and postdocs. Like most leading molecular plant biolegists in the big.'?f: :
universities today, she also regularly consulted for agribusiness research com—-'_.
panies such as Calgene and Unilever. .
With a Jong-term interest in natural history, Crouch was also an activist in’ ;|
movements for environmental justice, biodiversity conservation, and sustainablé”_:f :
life-support practices within the complex webs of social nature, where the




inhabitants, all of them histerically specific, are both human and nonhuman.
She founded the Bloomington Rainforest Action Group, and she coedited the
Foiest- Watch Newsletfer, a citizens” journal for sustainable ecology, Progressively,
she found fewer and fewer ways to do her “pure research” or her professional
consulting that did net contribute to the deeper commodification of nature and
the expansion of systems of agribusiness—the production of a nature of no na-
ture. She judged that such rescarch contributed to deepening and widely dis-
tributed human inequality in the United States and abroad, intractable hunger,
and environmental destruction for humans and nonhumans.

Specifically, Crouch became aware that her consulting for Unilever was
related to the company’s development of clonally propagated o1l palm planta-
tions in Asia and Central America. Educating herself on the issue, Crouch
judged that such plancations displace indigenous people from their rainforest
tands and ways of life, rehired them as very-low-wage laborers on agricultural
factory plantations that contributed to water pollution in their processing
plants, displaced healthier fats in Jocal as well as international diets, put smaller-
scale producers out of business, and contributed to loss of genetic diversity by
replacing multispecies forests with moneculture oil palm. Crouch came to the
conclusion that this story was typical, rather than exceptional, in the integra-
tion of molecular biology and industry (Crouch 1995a).

She began to question her pleasure in the playful world of pure science,
and she judged that one of the ways thac scientists like her are inhibited from
developing a broad critical approach to their work as part of their core science is
by learning to craft an identity that encourages a permanently childlike in-
rocence. In the lab itself, even to a significant degree in industrial sites chat are
replete with campuslike signifiers, in exchange for extraordinarily hard work
and toeal commitment, the scientist is free, privileged, allowed to play for a
living-—and highly rewarded for being on the “cutting edge”” This is another
aspect of the culture of no culture; like Peter Pan, forever latent and androgy-
nous, one does not grow up to the complex erotics of a more fraught techno-
scientific practice. Crouch felt that the psychological and practical separation
of the political and the technoscientific, which was essential to the ordinary
canons of objective scientific practice, and which functioned to keep her sci-
ence and her activism apart, represented an immature technoscientific subject
tormation (Crouch 1991; 1994a and b}. In Sandra Harding’s terms, she was
developing a practice of stronger objectivity.

Crouch’s response to her critique was carefully to alert the people in her lab
so that they could make their own decisions and plans and then to publish a let-
ter resigning her grants and explaining the reasons in The Plant Cell, the most

1

w:ISNOWOIND S13IN GNYWITVYINIS

11




SEMANTICS

112

prestigious journal in her field, in the issue after the one in which she and her

coworkers published the lead scientific report, which was featured on the cover
(Crouch 1990). Crouch’s decision was made at a time when her university was
raising $30 million for an Insticute for Molecular and Cellular Biology. She did
not resign her tenure but committed herself to teaching biolegy as part of envi-
rommental justice, including courses on the sigmficantly low-status topic of
food: how it is producéd, who gets it, and vnder what condidons. Conscious
that she had perhaps a couple of years of credibility based on her research repu-
tation, she also undertook an extensive speaking schedule among her colleagues
to try to build a more activist engagement in the core issues of technoscience
and sustainable life systems.

I am not arguing that Maud Hinchee is wrong and Martha Crouch is right.
Though slanted toward Crouch’s, my own judgment is somewhere between
each person’s position as it is described here. [ want somehow for all the parts to
hold together, and I believe responsibie and important work, evaluated by canons
of strong objectivity, can and must be done in research labs. Crouch was severely
criticized by some of her colleagues (one compared her to Hitler for unleashing
the forces of unreason and impeding the flow of dellars to true science!} and
appreciated by others, including many graduate students in plant molecular biol-
ogy who contnue to invite her to speak to them. I agree with some of Crouch’s
critics and not others. That is also not the point. What I am arguing is that the
maltiple implosions made inescapable by late-twentieth-centary technoscience
include the political and the technical as well as the natural and the social, and
that these implosions have deep consequences for the practice of scientific objec- .
tivity. Situated knowledges make much stronger demands on the reproductive
apparatuses of technoscience—the key literary, material, and social reproductive -
technologies—than decontextualized values-clarification techniques practiced
by Ph.D.s and role models provided by female scientists, of whatever race,

nation, or class. Crouch models 2 responsible life in science, one that can be -

questioned at many levels and one that offers hope. She does not model the
practice of pure science in the nature of no nature, where only applications, but

not basic research systems and fabrics of knowledge, are approved for critical 7

culeural analysis.

I am not so much against mimesis in storytelling as [ am convinced that the
play of mimicry has got to be a lot less reassuring for the already powerful.
“Choice” is less the metaphor [ seek for how to behave in technoscience than
“engagement,” or even, at the risk of piety in the permanently contingent games
of mimesis that I want to play,“commitment” Commitment cannot take place in .
the empty spaces of Nature ™ and Culture™, and the all-too—full spaces of




foundattonal, tmmarked Nature and Culture have been permanently sucked out
of the world, Such foundations are unlamented by those they marked as nonstan-
dard or branded as resource for the action of the hero, The FemaleMan® is espe-
cially clear about that, So, commitment afier the implosions of technoscience
requires immersion in the work of materializing new tropes in an always contin-
gent practice of grounding or worlding. Refigured as a dispersed and unnatural
FemaleMan and as an undead rodent locking back at us as it climbs toward the
always promising and always blinding tht of technoscience, the new actors in
scientific narratives have got to do better than repeat a seventeenth-century
English disappearing act into the vacuum space of the culture of no culture.

Following Susan Leigh Star’s (1991) lead, the question 1 want to ask my sib-
ling species, a breast-endowed cyborg like me, is simple: Cui boro? For whom
does OncoMouse ™ live and die? If s/he is 2 figure in the strong sense, then
s/he collects up the whole people. S/he is significant. That makes such a ques-
tion as a bono? unavoidable. Whao lives and dies—human, nonhuman, and
cyborg—and how, because OncoMouse ™ exists? What does OncoMouse '™
offer when, between 1980 and 1991, death rates in the United States for African
American women from breast cancer increased 21 percent, while death rates for
white women remained the same. Both groups showed a slight increase in inci-
dence of the disease.®® Who fits the standard that OncoMouse ™ and her suc-
cessors embody? Does s/he contribute to deeper equality, keener appreciation
of heterogeneous multiplicity, and stronger accountability for livable worlds? Is
s/he a promising fignure, this utterly arcifactual, self-moving organism? Is the suf-
fering caused to the research organisms balanced by the relief of human suffer-
ing? What would such balance mean, and how should the question inflect
practices in the machine-tool industry of science—that is, designing research
protocols? These questions cannot have simple, single, or final answers.
However, a serious commitment to refusing both the culture of no culture and
the nature of no nature means these questions have to be asked, as a constitutive
part of technascientific practice, and not primarily by protessional values—clarification
technicians with terminal degrees. It is past time to perform arother kind of
reversal and displacement of nature and culture than that effected by Advances in
Genetic Technology.

Tt is necessary to return to the point where Margaret Chon (1993) brought
us, in her rethinking of the U.S. Constitution’s patents and copyrights clause and
the approaches of James Madison and Thomas Jefferson to intellectual property
and liberty, in order to tie our search for a technoscientific commons together
with approaches to the teaching of biology. In many ways, Advances in Genetic
Techiology is a good textbook and not a straw opponent. It has a hands-on
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approach, 2 commitment to diverse role models, and a sense of legitimate con-
flict about social and ethical issues. It also designs experiments that do not costa
lot of money. But this textbook still subscribes to the foundational principle that
undermines what Michael Flower, a science studies scholar and developmental
biologist at Portland State University, calls a “politicoscientific community”
That is, Advances in Genetic Technology accepts the foundational ontological divide
between the social and the technical, between science and society, between the
technical and the political. The practice of science and the ethical issues are
cleanly separated into different chapters; each is conceived in a technicist man-
ner;and the mimetic work is all done unconsciously and ideologically. Drawing -
from current scholarship in science studies and femninist theory, Flower argues
for a more promising constitutional premise for the republic of technoscience;
he calls it “technoscientific liberty” (Flower 1994; n.d.).7

Flower thinks of liberty as “relational power . .. seeking to reconfigure the -
possibilities of action™ in the practical world of science. *Articulate” and “com-
munal,” liberty is achieved in solidarity. For Flower, liberty is at stake in science-
in-the-making, not in the realm of the already settled. Technoscience is about -
“world-binding narratives that connect humans and nonhumans” into conse-
quehtial patterns. Liberty is not the principle of stripped-down choice animat- :
ing the “free market” of the New World Order, Inc., but “the struggle within and
about the ‘politics of technoscientific truth’ of our world.” Technoscientific lib- -

erty takes shape in strong, contestatory democratic practice,“and in the creation
of technoscientific ends achieved by citizen activity. This means that creation of
politicoscientific community is one of the chief tasks of participatory public action
and a goal toward which liberty-tuned science pedagogy would be. directed.”
Technoscience is civics, in the strong sense, at the heart of what can count as
knowledge. “If constitutive technoscience is a source of fresh politics, it always
operates . .. [by changing the] human / nonhuman polity,” Liberty resides in the

active processes of putting humans and nonhumans together and taking them -
apart in the practical-theoretical work of doing technoscience. Some worlds
flowrish as a result, and others do not. Accountability inside of and for those -
processes are the heart of science, ethics, and politics. World-binding material
networks are where the action is, where the important passions and struggles
are. Flower insists that “the associations that matter with respect to liberty are not
only with other persons, but with non-human things and beings as well” The
kind of technoscientific literacy required to engage in these processes is bracing
and challenging. My FermnaleMan® and the Du Pont-Disease Pariah Neiss

™M

OncoMouse "™ would have a secure, if bumptious, future in that polity.

These displaced sibling figures would also do well in Michael Flower’s sci-




ence classes ar Portland State. They would engage in the natural acts laid out in
his and his colleague William Becker’s Science in the Liberal Arts Carriculum
(SLAC), a praject funded by a grant from the National Science Foundation.®®
The NSF officer for the grant called its approach “deep reform.” The deing of
science 1y the focus, and doing science means doing the work of boundary
maintenance and boundary crossing that does not ask permission from the bor-
der pohice guarding the line between the technical and the political as well as the
human and the nonhuman. From the first year, and at all levels of difficulty in
the various branches for those who specialize in science and those who do not,
the curriculum emphasizes “investigative,‘hands-on’ and data-rich labs; collabo-
rative inquiry; alternatives to lecture; facil[itation of] students’ coming to know
how scientists know; themes common to several sciences; and situfating] the
questions and aims of science in social, political, historical,and ethical contexts”
(Becker and Flower 1993). For example, in 1994-1995 students in the Natural
Science Inquiry course worked under a contractual arrangement with the
Portland City Council to fashion an Environmental Quality Index for the city.
Students in the fall term did background work, and students in the winter term
wrote the report. Both groups had to “grapple with raw and interpreted data,
past reports from city bureans and their consultants, and monographs on such
topics as air quality, ground water, transportation, and energy policy” The point
is to place students inside technoscience, where their own work matters and
where they have a chance to experience and be accountable for the heteroge-
neous skills and embodiments of technoscience-in-the-making. The purpose is
to build a stronger technoscientific democracy (Barker 1984).

Students are hailed, interpellated, into technoscience, where they are sub-
ject to and subjects in a world-making discourse but within an apparatus com-
mitted to culturally rich and historically specific liberty. The power-knowledge

nexus is called to account at the heart of doing science, not in the leisure ume.

reserved for official social refevance. Students bind worlds of humans and non-
humans together in promiscuous disregard for what is supposed to be politics
and what science; rather, they learn a high regard for the hard and sustaining
work of problemn development, inquiry that depends on colleagues, struggles for
meaning and goals, and building mulddisciplinary and practical krowledge.
There is no public with “attitudes” to measure here but an emerging pedagogi-
cal wormhole for transporting the citizens of technoscience into unexplored
regions of a truly new and democratic world order, limited,

“Constructivism’ in Flower’s sense is anything but disengaged “relativism,”
with its attenuated and idealist sense of difference. From the standpoint of
technoscientific liberty, consequences matter; knowledge is at stake; freedom
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and agency are in the making; and there is no possible transcendent resolution
of questions by appeal to context-independent disembodied enunes, whether
they be called Ged, reason, or nature. Contexts are dynamic material webs of
human and nonhuman actors. Flower’s way of teaching science is part of
building situated knowledges and strong objectivity. Flower’s practice is akin to
what physicist Karen Barad calls “agential realism” {1995a).”

Barad reads Niels Bohr's philosophy-physics in the context of contempo-
rary feminist science studies to develop z strong account of natural-social agency
1n scientific knowledge. Growing out of hwman and nonhuman “intra-action”
{Barad’s word), “agency” is not about “subjectivity” that can be in any sense sep-
arate from “objectivity”” Agency is about knowledge and accountability for
beundaries and objects; that is, about “agential realism.” Eschewing all romantic
appropriations of gquantum physics that evade strong knowledge claims, Barad
argues that Bohr’s interpretation of the experimental-theoretical nexus of quan-
tum mechanics is crucial to understanding how an observation and agencies of
observation cannot in principle or in practice be independent. With Bohr, Barad
argues that experiments are constructed events for which definite conditions for
the repeatability of phenomena can be commumecated. That is, objectivity and
determinate relations depend upon specific intra-actions for which an ideologi-
cal divide between nature and society and claims of observer independence of -
measurements are deeply misleading. All measurements depend on embodied
choices of apparatus, conditions for defining and including some variables and
excluding others, and historical practices of interpretation. “Agencies of obser-
vation” are not liberal opinion-bearers but situated entities made up of humans
and artifacts in specific relationship. “Objectivity is literally einbodied . . .
wholeness is about the inseparability of the material and the cultural. Whaleness
requires that delineations, differentiation, distinctions be drawn; differentness is
required of wholeness” (Barad 1995a; 24, 29)."° Reality is the fruit of intra-
action, where material and semiotic apparatuses cannot be separated; and which
material and semiotic apparatuses will be in play are at stake.

So, for Barad, realiey is not independent of our explorations of it, and re-
ality is a matter not of opinion but of the material consequences of construct-
ing particular apparatuses of bodily production. The wormholes of current
technoscience are such apparatuses of bodily production. Identities—of hu-
mans and nonhumans—are destabilized in these wormholes; as Barad reminds
us, identity is always formed in intra-action.

Let us put these deliberations back inside the focal practice of “INatural
Acts” namely, teaching biology, that eminently civic science. Scott Gilbert
{forthcoming) revisits the story of the founding of courses in Western civiliza-




tien in the U.S. university out of the World War 1 War Studies Course that
taught American soldiers about the European civilization they were crossing
the Atlantic to fight for. Over the next decades, Western Civ became an initi-
ation rite and unifying body of study in the university experience across many
differences of race, gender, and class. In the explosion of critical reflexive dis-
courses across the humans sciences in the past few decades, partly rooted in
ferinist and multicultural opposition te the modes of unity and knowledge
built into the worldview and power relations that made Western civilization
possible, that course has disappeared as a broadly shared experience. No course
of study in the humanities, arts, or social sciences has taken—or seems able to
take—the place of Western Civ. But, Gilbert argues, biclogy is another matter.
Biology departments across the nation are seeing their student majors expand-
ing exponennally and their mtroductory courses filled with students from all
over the university. Biolegical narratives, theories, and technologies seem rel-
evant to practically every aspect of human experience at the end of the twen-
tieth century. The biological body—and its mirror twin, the informational
body—is the wormhole through which explorers will be hurtled into unex-
plored territories in the New World Order. OncoMouse™ and the Female-
Man® both know that in their most intimate genomes.

‘While other disciplines fragmented in massive practical and epistemolog-
ical identity crises, Gilbert claims, biology “has become vigorous, multidisci-
plinary, and well funded. its reliance on living matter has kept it from going
the route of physics, and its existence within a country suspicious of evolution
has kept it from embracing postmodernisn:. It cannot afford to say that it does
not have a more valid, truth-seeking, program than the Creationists. Biology
salvages one of the most fundamental components of the “Western Civ’ tradi-
tion, the discovery of truth”™ {forthcoming:18). Fueled by important social
concerns, large mfusions of capital, episternological confidence, international
relevance, and the sheer excitement and fascination of the subject, every area
of biology is expanding. Those areas include “molecular biotechnology, com-
puter-aided prosthetics manufacture, rational drug design, transgenic crops, or
environmental monitoring systems” but also many other approaches to devel-
opment, evolution, neurobiclogy, genetics, ecology, and behavior.

I think Gilbert is right; biology {along with information and computer
practices in their broadest sense) is now and will become even more the locus
of the most widely shared university experience. That fact is full of conse-
quences. Never has there been a time when engaging the heterogeneous prac-
tices of constructing biological knowledge has been more important. I also
think Gilbert is in nonidentical agreement with Flower and Barad, The truths
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of biology are historically crafted in practices where materiality and semiotics,
encompassing the dynamic agency of humans and nonhumans, cannot be dis-
entwined. Teaching Christian creationism as science is child abuse as well as
bad biology, but teaching biology as an ahistorical representation of objects
separate from their “agencies of observation” is equally debilitating. Those
agencies all demand attention to technical, political, economic, textual, and
oneiric fields of force, In the wormhole of biology as technoscience we may
expect to see the most startling natural acts, modesily witnessed by conjoined
siblings such as OncoMouse™ and the FemaleMale®. The question is what
kind of civic and familial orders of humans and nonhumans will be built into

such natural acts. .




A FAMILY REUNION

FemaleMan® and OncaMouse™ are both creatures of genetic technologies and, along
with the modest witness, of writing technologies. Within specific instrumental-
physical-narrative fields, and only in such located fields, even if the field do-
mains are globally distributed, the nature of my three revamped figures is to be
artifacts, tools, and substitutes. They are agents, in the double sense, for some
worlds rather than others. Inside the stories where they circulate, they trouble
kind and force a rethinking of kin. Gender, that is, the generic, is askew in the
transgenic mouse and the oxymoronic hominid. They do not rest in the se-
mantic cofins of finished categories but rise in the ambiguous hours to trouble
the virginal, coherent, and natural sieepers. They visit R obert Boyle in his san-
itized, nighttime, restricted, public spaces. Lively, self-moving entities, they are
undead and unsaved; they are profane. The transgenic mice and the four Js of
the world inhabit an unfixed but not infinite material-semiotic field where pos-
sibie lives are at stake. Russ’s Female Man was the four Js, 2 clone, four white
women, genetically identical, living alternate histories, inhibiting different
chrorotopes, but meeting in a time warp. OncoMouse and its transgenic kin
are copposite organisims, tailored tools whose boundary crossing 1s like the Fe-
maleMan’s. Both OncoMouse and the FemaleMan are unnatural; both force a
revaluation of what may count as nature and artifact, of what histories are to be
mnhibited, by whom, and for whom.

I am joined in a family romance with the {onco)mice of all species and
{femalejmen of all genders in the worlds of technoscience, We are sibling species
filling barely differentiated, multidimensional niche space. We gestated together
in the manly and natural time machines of modernity and enlightenment only
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to be decanted unfinished into another kind of story. I need my sibling species

to get me through this life story; our bodies share substance; we are kin. Let me
summarize the ties that bind the FemaleMan® and OncoMouse™ together,
with each other and with my witnesses, the readers and writers of this book.
First, as genetic clones and transgertic creatures, OncoMouse™™ and Fe-
maleMan® are the products of genetic technology, the issue of the new repro-
ductive technologies that reach far beyond human procreztion. As offspring of
these reproductive technologies, OncoMouse™ and FemaleMan® display
problematic kinds ofindividuality and coherence. Understanding identity as an
effect with consequences is not a fancy theoretical point for them: it is rather

ordinary common sense; it is what they need to get through the day.
Second, they are both products of writing technologies, one of SF liter
ary and publishing practices, one of laboratory inscription practices—and each .
set of practices s crucial for the literacies proper to technoscience. And, as
products of writing technologies, both OncoMouse™ and the FemaleMan®
are no strangers to the property form of existence; for them, to be commod--
ity is to be. Ontologists have shied away from such bad objects in the history
of philosophy. Oncologists and feminists are right at home. At least at onc of
its modern origins, in late-eightecnth-century European discourse, feminism
depended on the logic of property in the self. But, happily and despite some:
depressing lapses, such origins have not resulted in true breeding.
Third, OncoMouse™ and the FemaleMan® are queer. Unsaved entities,
fugitives from Christian sacred-secular salvation history, offspring of writing'
machines, vectors of infection for natural subjects, FemaleMan® and Onco-
Mouse™ are, nonetheless, the modest witnesses of matters of fact in techno-
science. They are the haec vir and hic mulier of the late-twentieth-century
discourse on who 1may be a citizen and who an agent in the making of new
worlds. They are the witnesses whose word counts as reliable testimony in the
emerging courts of artifactual nature. Their objectivity is indisputable; their -
subjectivity is another matter. Their constructedness, their always unfinished ar-
ticulations, are not in opposition to their reality; that is the condition of their
reality; 1t is fast becoming the sign of reality as such. That is not what traditional’
philosophical realism and its associated doctrines of representation meant. But
it 15 what ageneial reakism, strong objectivity, and situated knowledges assume.
Fourth, OncoMouse™ and the FemaleMan® gestated in the wombs of
modernity and enlightenment, but their existence warps the matrix of their

origin. Nature and Society, animal and man, machine and organism: The 7
terms collapse into each other. The great divide between Man and Nature, and ;
its gendered corollary and colonial racial mefodrama, that founded the story of




modernity has been breached. The promuses of progress, control, reason, instru-
mental rationality—all the promises seem to have been broken in the children.
Man hardly was imagined before he lost his place; nature was barely tamed be-
fore she took her revenge; the empire was barely consolidated before it struck
back. The action in technoscience mixes up all the actors; miscegenation be-
rween and among humans and nonhumans is the norm. The family is a mess.
There is hardly a bell curve in sight. Racial purity, purity of all kinds, the great
white hope of heliocentric enlightenment for a truly autochthonous Europe, the
self-birthing dream of Man, the ultimate control of natural others for the good
of the one—all dashed by a bastard mouse and a matched set of unmanly, fic-
tional humans. T find all this to be edifying. Maybe in these warped conditions,
a more culturally and historically alert, reliable, scientific knowledge can emerge.

Fifth, OncoMouse™ and the FemaleMan® come together in the energet-
ically imploded conversation about constructivism and naturalism in transna-
tional science studies and in multiracial, muldeultural feminism. That intercourse
is the excuse for Modest_ Witness@Second_Millennium’s existence. OncoMouse™
and the FemaleMan® seem to be co-conspirators in the moral and intellectual
terrorism that has been loosed on natural foundations and self-confident ratio-
nality. Contingent foundations and situated conversations—located knowl-
edges—are what are left, and that 15 surely hygienic (Butler 1992; Haraway 1988;
King, 1994). Katie King reminds us that “ ‘located’ is not equivalent to ‘local’
even if'it is appropriately partial” (1993). That is the same kind of point that La-
tour or Shapin and Schaffer make when they remind us that science travels only
as practices, as cultural apparatus, not as disembodied truth; but travel it does.
King goes on: “Nor does ‘global’ always mean universal, singular, ahistorical; it
can't, if there are tayers of globals™ (1993). With some of her roats in savvy read-
ing of Joanna Russ, King extends this crucia logical-political point for her read-
ing of “local homosexualities and global gay formations.” Remembering that
located does not necessarily mean local, even while it must mean partial and sit-
uated, and that global means not general or universal but distributed and layered,
seems the fundamental point to me for binding together the co-constitutive in-
sights of cultural studies, antiracist feminist studies, and science studies.

The FemaleMan® and OncoMouse™ are, finally, modest witnesses to
world-changing matters of fact and to the machines that metonymically pro-
duce them. That is the real semantic burden of Part I, which focuses on the
first of a menagerie of figures inhabiting this book. It is time to turn from the
layered, proliferating play of semantics to the physiological systems, the oper-
ating mechanisms, called pragmatics. How do critical theoretical practices deal
with the materialized semiotic fields that are technoscientific bodies?
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PRAGMATICS
Technoscience in Hypertext

Considered from the point of view of pragmatics, a linguistic struc-
ture is a system of behavior.
— Charles Mortis, Fouridation of the "Theory of Signs”

You cannot spill coffee on this text, or glance back at an
earlier chapter, or suspend judgment, or just let it wash over you:
vou have to interact with the thing.

— Marilyn Strathern, Knowitg Oceania

Hypertextis a useful metaphor for the reading and writing practices I want to empha-
size in Part [11, Pragmatics. Anthropologist Marilyn Strathern’s wonderfud, irri-
tated remark about hypertext mystification (Strathern 1994) is a good place to
begin my own ambivalent engagement with this problematic metaphor and
technology. Computer software for organizing networks of conceptual links,
hypertext both represents and forges webs of relationships. Hypertext actively
produces consciousness of the objects it constitutes. Practice makes perfect, in
consciousness, s in agency. As any good technology does, hypertext “realizes”
its subjects and cbjects. In short, hypertext is an ordinary bit of the material-dis-
cursive apparatus for the production of technoscientific culture.

At its most literal and modest, hypertext s a computer-mediated indexing
apparatus that allows one to craft and follow many bushes of conmections among
the variables internal to a category. Hypertext is easy to use and easy to construct,
and it can change common sense about what is related to what. Helping users
hold things in material-symbolic-psychic connection, hypertext is an instrument
for reconstructing common sense about relatedness. Perhaps most important,
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hypertext delineates possible paths of action in a world for which it serves simul- : :
taneously as a tool and metaphor. Making connections is the essence of hyper-
text. Hypertext can inflect our ways of writing fiction, conducting scholarship,
and building consequential networks in the world of humans and nonhumans.
Mosaic was the name for software developed at the National Center for -
Supercomputer Applications at the University of Illinois that allowed computer
users to gain access to the cobbled-together and dispersed resources of the
Internet through hypertext-based browse protocols. The university, which holds.
the copyright, made the software freely available to users of desktop computers in-
homes and offices worldwide. In late 1994, about two million copies had been.:
downloaded, and the rate of new downloadings from the Internet was about
50,000 copies per month. Also by late 1994, major corporations such as AT&T,.

Digital Equipment Corporation, and Time-Warner, Inc., had obtained licenses
and were comumercially developing the software for a wide range of uses. Mosaic’s':

offspring and their competitiors will likely be the medium for global information

distribution at the heart of business, academic, and cultural action in a world
where chances of life and death are systematically reshaped by “computers’ :

Of course, “computers” is metonymic for the articulations of humans and
nonhumans through which potent “things” like freedom, justice, well-being;
skill, wealth, and knowledge are variously reconstituted. “The computer” is a-
trope, a part-for-whaole figure, for a world of actors and actants, and not a Thin@
Acting Alone. “Computers” cause nothing, but the human and nonhuman
hybrids troped by the figure of the information machine remake worlds:
Software sufficiently powerful to revolutionize how computers are used-—that
15, how further hybrids of humans and nonhwmans take shape and act—are;
unfortunately, called “killer applications.”” Comparable ornly to the importance
of word-processor and spreadsheet software, Mosaic-like browsers are likely to |
be such “killer applications™ that reconfigure practice in an immense array of;

domains.” Mosaic was about the power to make hypertext and hypergraphic
connections of the sort that produce the global subject of technoscience as 4,
potent form of historical, contingent, specific human nature at the end of the .

millennium. Contesting how such subjects and hybrids are put together and'- -

taken apart is a critical feminist technoscientific practice.
Because of hypertext’s physical/symbolic power to inflect the way we make‘
the associations implicated in forging new “human universals,” I adopt the

metaphor for the webs of conseguential, contingent connections explored 1n :
Part I of Modest Witness(@Second _Millenmium. Pragimatics is meaning—in—the-_-::.:_:
making; pragmatics is the physiology of semiotics. In the 1930s, Charles Morris; -

the codifier of semiotics as it was practiced in the United States, could still argu'e_:--_.




that only organisms were sign interpreters. “Since most, if not all, signs have as
their interpreters living organisms, it is a sufficiently accurate characterization of
pragmaics to say that it deals with the biotic aspects of semiosis, that is, with all
the psychological, biological, and sociological phenomena which occur in the
functioning of signs” (Morris 1938:30). In the 1990s, when it takes resolve to
avoid the experience of machines as sign interpreters, only fossils make such
prganicist assumptions. The myriad, daily negotiations among humans and
nonbumans that make up the consensus called technology are at least as impor-
tant to characterizing sign interpreters as are the life science discourses Morris
lists. However, for technoscientific citizens at the end of the miliennium, neither
people, animals, plants, protists, environments, nor artifacts can be represented by
the impoverished schemarta by which Morris imagined erganisms. In the 1990s,
across the former divide between subjects and objects and between the living
and nonliving, meaning-in-the-making—the physiology of serniotics—is a
more cyborg, coyote, trickster, local, open-ended, heterogeneous, and provi-
sional affair. Sign interpreters are ontologically dirty; they are made up of provi-
sionally articulated, temporally dispersed, and spatially networked actors and
actants. In the most literal and materialist sense, connections and enrollments are
what matter.

Making connections is the kind of physiology in feminist science studies
that [ want to foster. T want feminists to be enrolled more tightly in the meaning-
mzking processes of technoscientific world-building. T also want feminists—
activists, culturai producers, scientists, engineers, and scholars (all overlapping
categories)——to be recognized for the articulations and enrollments we have
been making all along within technoscience, in spite of the ignorance of most
“mainstream” scholars in their characterizations (or lack of characterizations) of
ferninisin in relation to both technoscientific practice and technoscience studies.

However, I also adopt the hypertext metaphor to put pressure on the sore
spots in my soul that this figure inflames. Located in the sub_jcct position struc~
tured for me by the Internet address that is my book title, I am condemned to
follow through with the consequences of my imagery. Although the metaphor
of hypertext insists on 'making connections as practice, the trope does not sug-

*gest which connections make sense for which purposes and which patches we

* might want to follow or avoid, Communication and articulation disconnected
from yearning toward possible worlds does not make enough sense. And explicit
purposes—ypolitics, rationality, ethics, or technics in a reductive sense—do not
say much about the furnace that is personal and collective yearning for just
barely possible worlds.

Paul Edwards (1994) details the trouble in his provocative argument about

127

A

EXH143dAH NI 3INIRSONHIIL




PRAGMATICS

128

the similarities of poststructuralist theories of mtertextuality, where meaning 2%
does not flow from the anthot/subject, to theories of the social construction of
science, such as actor/network theory and the role of inscription devices, where
meaning and knowledge also do not flow from scientists-as—creators. Bdwards ~
argues that the laudable common efforts to devise an approach te sigmfication |
thar does not depend upon the subject-as-creator—a project for which: the -
metaphor and tool of hypertext is very useful—perversely end up importing :
unexamined psychologistic assumptions about cognitive abilities and the struc-
ture of minds. These assumptions typically have deep roots in behaviorism and

artificial intelligence research, which provide impoverished representations of.
cognitive and social processes for humans and nonhumans alike. These repre

sentations reach back to the beginnings of U.S. semiotics, in ‘which communicas
tion was theorized as a problem in control systems. The fundamental task was to

understand, without mentalistic assumptions, how systems of signs affect behav
ior patterns. Organisms and machines alike were repositioned on the same
ontological level, where attention was riveted on semiosis, or the process by
which something functioned as a sign.*Semiotics, then, s not concerned with
the study of a particular kind of object, but with ordinary objects in so far (and:
only in so far) as they participate in semiosis” (Morris 1938:4).

These assumptions are problematic for the further development of scienc
studies, for which a more usable—that is, psychologically, technologically, ary
politically lively——theory of actors, agents, actants, and practice is urgently’:

needed. Decentering the godlike, individualist, voluntarist, human subject:
should not require a radical temperance project mandating abstinence from the:/
strong drugs of networked desire, hope, and—in bell hooks’s (1990) provocative:
term for an affective and political sensibility—"“yearning.”’ _

Examining the Wmitations of hypertext for figuring social action, where
questions of comprehension and significance cannot be ignored, Edwards

explores the notion of “hypertension” I am informed by his arguments; :
Cognition and communication need such a third term, which allows the fruit;
ful blurring of boundaries between outside and inside, human and machin

subject and object, that poststructuralism and science studies have developed We E
do not need the automatism of crypto-behaviarism to explore the boundary".':f'_f:
blurring. Both people and things are more interesting and odder than that. Both ¢
people and things have a nonreducible trickster quality that resists categories
and projects of all kinds.Yearning is fed from the gaps in categories and from the’
quirky liveliness of signs.
So, the figure of hypertext in this book should incite an inquiry into whlch ':j'_ -
connections matter, why, and for whom. Who and what are with and for whom? .




These are practical, pragmatic, semiotic, technical questions. The figure should
likewise incite our lust for just barely possible worlds cutside the explicitlogic of
any Net, The hypertext-based World Wide Web 1s the package of Internet ser-
vices, developed by the European Laboratory for Particle Physics (CERN)
high-encrgy physicists for following networks of textual and graphic data, that is
nsed by Web browsers like Mosaic and Netscape, for example. This Web is less
my trope for feminist pragmatics than is bell hooks’s figure of yearning transtated
into 2 worldwide tissue of coalitions for a more livable technoscience.

Informatics hybridizes with biclogics in the New World Order. Thus, in
arder to sketch an effective pragmatics for a mutated modest witness, I must
splice my hypertext trope ¢o a figure derived from biology. Totipotent stem cells
are those cells in an organism that retain the capacity to differentiate into any
kind of cell. Stem: cells can regenerate the whole array of cell types possible for
that life form. The genome and the nongenomic apparatus of a stem cell remain
unfized, undetermined, multitalented. After irradiation, the stem cells of the
hematopoietic system must be restored if the many cell types of the blocd and
immune systen are to reappear. After wounding, stemn cells in some organisms
can regenetate lost organs or even whole beings. Stem cells are the nodes in
which the potential of entire worlds is concentrated.

Ohbjects like the fetus, chip/computer, gene, race, ecosystem, brain, data-
base, and bomb are stern cells of the technoscientific body. Fach of these curious
objects is & recent construct or material-semiotic “object of knowledge,” forged
by heterogeneous practices in. the furnaces of technoscience. 'To be a construct
does NOT mean to be unreal or made up; quite the opposite. Out of each of
these nodes or stem cells, sticky threads lead to every nook and cranny of the
world. Which threads to follow 15 an analytical, imaginasive, physical, and politi-
cal choice. I am committed to showing how each of these stem cells is a knot of
knowledge-making practices, industry and commerce, popular culture, social
struggles, psychoanalytic formations, bodily histories, human and nonhuman
actions, local and global Aows, inherited narratives, new stories, syncretic techmni-
cal/cultural processes, and more.

For example, a seed contains inside its coat the history of practices such as
collecting, breeding, marketing, taxonomizing, patenting, biochemically analyz-
ing, advertising, eating, cultivating, harvesting, celebrating, and starving. A seed
prodiced in the biotechnological institutions now spread around the world
contains the specifications for labor systems, planting calendars, pest-control
procedures, marketing, land holding, and beliefs about hunger and well-being.
Similarly, in Joseph Dumit’s argument, a database is a technical and utopic object
that structures future accessibility. A database “is an ideal place where all ele-
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ments are equal in the grid—and everyone can access all of them.”> The data~
base is a condensed site for contestations over technoscientific versions of
democracy and freedom. Both the genome and the brain are databases—Iiter-
ally—built in the experimental, multidisciplinary, documentary, proprietary, -
information-management, and other practices of the Human Genome PrOJect L

and the Human Brain Mapping Project :
I cannot follow here each of niy stem cells, much less the much’:
larger set that would be needed for the excessive account of technoscience
that [ crave. But I try to work out at least some of the knots that constitute genes,
databases, chips/computers, seeds, cyborgs, races, and fetuses. My accounts aréﬁﬁ_'ﬂ
clearly not exhaustive, nor are they rigorously causal, but they are intended to be.
more than merely suggestive about the connective tissues, lubricants, codes, and
actors in the worlds we must care about. The articulations among the stem cells;
and within each of them, are links that matter in what gets affectionately called
the “real world.” How do technoscientific stem cells link up with each other in
expected and unexpected ways and differentiate into entire worlds and ways Of
life? How do the differently situated human and nonhuman actors and actant_é
encounter each other in interactions that materialize worlds in some forms rathet’
than others? My purpose is to argue for a practice of situated knowledges in the:;_.' _
wortlds of technoscience, worlds whose fibers infiltrate deep and wide thmugh:—""
out the tissues of the planet, including the fiesh of our personal bodies.




GENE

- Maps and Portraits of Life liself

Get a Life! SimLife, the genetic playground, allows you to build
ecosystems from the ground up and give life to creatures from the
depths of your imagination. Test your creations’ adaptive abilities
by turning their environment into either a paradise where life is
easy or a wasteland where only the strongest survive, Play with

genetics, food webs, mutation, extinction, and natural disasters to
witness the effects on the gene pool, the ecosystem, and life itself.
It’s up to you to keep your species off the endangered list! Give life
to different species in the Biology Lab and custemize their look

with the icon editor.
——Science Netws!

They are suffering from an advanced case of hardening of
the categories.
—Helen Watson- Verran, “Re-negotiating What's Natural”

Creation Science
The user manual for the Maxis computer game SimLife opens its first chapeer,
“Getting Started,” with the words of Supreme Court Justice Oliver Wendell
Holmes,“All life is an experiment” (Bremer 1992:9). That grounding juridical

point is equally the foundation of this chapter on the comedic portraiture and
cartography of “life itself”” The pedagogic task s to learn the rules of the game.
My focus is on advertising, joking, and gaming dimensions of genetic portrai-
ture and mapping. These contemporary practices have taproots into the geo-
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curious people to experiment with” (Wilson 1991:xviii), The author of the_._:f":

metric matrices of spadalization and individualization constructed in eary .
modern Furope. The matrices emerged from the instrumental, epistemological, -
and aesthetic innovations of perspectivism, which became prominent in the
narrative time called the Renaissance. “Perspectivism conceives of the world
from the standpoint of the ‘seeing eve’ of the individual. It emphasizes the sci-
ence of optics and the ability of the individual to represent what he or she sees *
as in some sense ‘truthful, compared to superimposed truths of mythology or -

* religion” (Harvey 1989:245). Perspectivism engages particular sorts of troping -

that have been hard to acknowledge for their practitioners. I want to take an
“mcredibie journey” through some of the circulatory tubules in the taproots of.
spatiatization and individualization to see how the carbon-silicon fused flesh of:_“'.'
technoscientific bodies at the end of the Second Christian Millennium get their;
serniotic trace nutrienss.> :

The popular Maxis Corporation games SimAnt, SimBarth, SimCity,
SimCity 2000, and SimLife are all map-making games based on computer sim-
ulation software. In these games, as in life itself, map-making is world-makin, :

Inside the still persistent Cartesian grid conventions of cyber-spatializations, the:

games encourage their users to see themselves as scientists within narratives of

exploration, creation, discovery, imagination, and intervention. Learning data->
recording practices, experimental protocols, and world design is seamlessly part’:

of becoming a normal subject in this region of technoscience. Cartographic
practice inherently is learning to make projections that shape worlds in particu~

lar ways for various proposes. Each projection produces and implies specific

sorts of perspective.

The Maxis games invite an explicit equation with the specifically Christian’
readings of the creation discourse rooted in Genesis.* The SimEarth Bible is the .
title of that game's strategy book. James Lovelock, author of the Gaia hypothesis
on which SimFEarth is based, endorses the manual in the preface. The Bibles’ :
introduction then tells the reader that SimFarth is “a laboratory on a disk for:_

manual is frankly Christian in his theistic beliefs about evolution, but the game
and the strategy manual are deeply enmeshed in “Judeo-Christian™ mimesis—:;

that is, Christian salvation history—even in totally secular interpretations. o'

too is the perspectivism, which was critical to the history of Western early mod-.
ern and Renaissance art and map-making, enabled by a Judeo-Christian point
of view. And what was “point of view” before the implosion of biologics and'.:_;
informatics has become, since the impaction in narrative and material space-:
time, “pov.” Thus, pov is the cyberspace version of secularized creation science’s
optical practice. ' i




This respectable creation science is not about opposition to biological evo-
lution or promotion of divine special creation; quite the opposite. The creation
science of the Maxis games, and of much of contemporary technoscience,
incinding molecular biology, genetic engineering, and biotechnology, 15 res-
olately up to the minute in the practice of leading-edge science. Secular cre-
ationism is intrinsic to this science’s narratives, technologies, epistemologies,
controversies, subject positions, and anxieties. The parochial contests with the
more popularly understood “creation science,” the kind that disputes biological
evolution and posits biblical time against geological time, could not occur out-
side the intimately shared premises of perspectivism and creationism in the
broader sense.

“Give life to different species in the Biology Lab and customize their look
with the icon editor,” urges the SimLife advertisement. This is a kind of paint-
by-bit game that fills portraic galleries in the cyber-genealogies of life itself,
Getting into the spirit of the thing, I call the narrative software of my chapter
SimR enaissance 7™, As usual, | am interested in the official versions of scientific
creationistn in life worlds after the implosion of informatics and biologics.

My point of view—or pov—in this examination of perspective technolo-
gies is that of the chief actor and point of origin in the drama of life itself—the
gene. The pov of the gene gives me a curious vertigo that [ blame on the god-
like perspective of my autotelic entity. R ecursive autocontemplation of the self~
same could be responsible for more than dizziness. The gene 1s the subject of the
portraits and maps of life 1self in the terminal narrative technology proper to

the end of the Second Millennium. Sociobiologist Richard Dawkins, another -

source of inspiration for the Maxis game-makers, explained that the body is
merely the gene’s way to make more copies of itself, in a sense, to contemplate
its own 1mage. If that is not only slightly heretical Christdan theology, I am not
genetically Catholic. “Evolution is the external and visible manifestation of the
differencial survival of alternative replicators. Genes are replicators; organisms and
groups of organisms . . . are vehicles in which replicators travel sbout "(Dawkins
1982:82).> Mere living flesh is derivative; the gene is the alpha and omega of the
secular salvation drama of life itself. This is barely secular Christian Platonism.
As always, ensconced in a generically less than mature, if aging, marked body, I
am consumed with curiosity about the regions where the lively subject
becomes the undead thing.

Life ltself

I adopt and, according to the rules of the game, mutate the term life itself
from Sarah Franklin’s enormously insightful work (1993b and forthcoming).®
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The instrumentalization of life proceeds by means of cultural practices— -

sociopolitical, epistemological, and technical. Informed by Foucaults arguments
about biopower and the history of the concept of life, Franklin analyzes how
nature becomes biology, biology becomes genetics, and the whele 1s instrumen-
talized in particular forms. {See Foucault 1970; 1978; Canguilhem 1989; Oyama
1985; Duden 1993). “Life,” materialized as information and signified by the -
gene, displaces “Nature,” preeminently embodied in and signified by old-fash-

ioned organisms. From the point of view of the gene, a self-replicating autogen-

erator, “the whole is not the sum of its pasts, [but] the parts summarize the
whole” {Franklin 1995:67). Or rather, within both the organic and synthetic .
databases that are the flesh of life itself, genes are not really parts at all. They are
another kind of thing, 4 thing-in-itself where no trope can be admitted, Thus,: o
the genome, the totality of genes in an organism, is not 2 whole in the tradi-

tional, “natural” sense but a congeries of entities that are themselves autotelic
and self-referential. Thus, the “selfish gene” made famous by Richard Dawkins
{1976) is a tautology. In this view, genes are things-in-themselves, outside the ©

lively economies of troping. To be outside the economy of troping is to be out-

side finitude, morality, and difference, to be in the realm of pure being, to be'

One, where the word is itself. No wonder the pov of the gene makes me dizzy.
God tricks do that to you if you are not used to the perspective, Or if you know
the perspective too well . .. .

Maxis Corporation’s SimLife is simultaneously original and mimetic in:
more ways than one. After the implosion of informatics and biologics, simula—_"._f_:_:
tion is not derivative and inferior but primary and constitutive. “All life is an
experiment.” At the origin of things, life is constituted and connected by recur- " _
sive, repeating streams of information. As Frapklin taught me to see, these flows,
net the blood ties connecting bodies in another regime of nature, are the circu-~

latory systems that constitute kinship—replete with all ofits transhybridities and 5

reworkings of race, species, family, nation, individual, corporation, and gender— ..
at the end of the Second Christian Millenninm. :

In the game of life itself, “it’s up to you to keep your species off the endan- .

gered list!” Although the ad inténds “species” in this passage to refer to all the
creagures the player has “created,” the ambiguity that suggests keeping one’s own : i
species—Homo sapiens—off the endangered list resonates nicely. Fetishism has -
never been more fun, as undead substitutes and surrogates proliferate. But
fetishism comes in more than one flavor. Nature known and remade as Life -
through cultural practice figured as technigue within specific proprietary circu-

lations is critical to Franklins and my spliced argument. 1 hopé Marx would rec-
ognize his illegitimate daughters, who, in “the ongoing comedy of':




epistemophilia, only mimic their putative father in a pursuit of undead things
into their lively matrices. Marx, of course, taught us about the fetishism of com-
modities. Commodity fetishism is a specific kind of reification of historical
hwman integrations with each other and with an unquiet multicude of nonhu-
mans, which are called nature in Western conventions. In the circulation of
commodities within capitalism, these interactions appear in the form of, and are
mistaken for, things. Fetishism is about interesting “mistakes”—really denials—-
where a fixed thing substitutes for the doings of power-differentiated hively
beings on which and on whom, in my view, everything actually depends. In
commodity fetishism, inside the mythic and fiercely material zones of market
relations, things are mistakenly perceived as the generators of value, while peo-
ple appear as and even become ungenerative things, mere appendages of
machines, simply vehicles for replicators. Without gquestion, contemporary
genetic technology is imbricated with the classical commeodity fetishism
endemic to capitalist market relations. In proprietary guise, genes displace not
only orgé?n'sms but people and nonhumans of many kinds as generators of live-
liness. Ask any biodiversity lawyer whether genes are sources of “value” these
days, and the structure of commeodity fetishism will come clear.

Fetishism of the Map
However, in this chapter I am arguing primarily not about commodity fetishism
but about another and obliquely related flavor of reification that transmutes
material, coht{ngen{, human and nonhaman liveliness into maps of life itself and
then mistakes the map and its reified entities for the bumptious, nonliteral world.
T am interested in the kinds of fetishism proper to worlds without tropes, to literal
' worlds, for genes as autotelic entities. Geographical maps are embodiments of
multifaceted historical practices among specific humans and nonhumans. Those
practices constitute spatiotemporal worlds; that is, maps are both instruments and
signifiers of spatialization. Geographical maps can, but need not, be fetishes in the
sense of appearing to be nontropic, metaphor-free representations, more or less
accurate, of previously existing, “real” propetties of a world that are waiting
patiently to be plotted. Instead, maps are models of worlds crafted through and
for specific practices of intervening and particular ways of life.

In Greek, trépos is a turn or a swerve; tropes mark the nonlitera_l quality of
being and of language. Metaphors are tropes, but there are many more kinds of
swerves in language and in worlds. Fundamentally, models are more interesting
in technoscience than metaphors. Models, whether conceptual or physical, are
tropes in the sense of instruments built to be engaged, inhabited, lived. Models
can become fetishes in psychoanalytic, scientific, and economic senses.
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Curiously, fetishes—themselves “substitutes,” that is, tropes of a special kind—
produce a particular “mistake”; fetishes obscure the constitutive tropic nature of '_
themselves and of worlds. Fetishes literalize and so induce an elementary mate- &
rial and cognitive error. Petishes make things seem clear and under control,
Technique and science appear to be about accuracy, freedom from bias, good
faith, and time and money to get on with the job, not about material-semiotic
troping and so building particular worlds rather than others, Fetishized maps
appear o be about things-in-themselves; nonfetishized maps index cartogra~ .
phies of struggle or, more broadly, cartographies of noninnocent practice, where -
everything does not always have to be a struggle.”

The history of cartography can look like a history of figure-free science
and technigue, not like a history of “troping,” in the sense of worlds swerving
and mutating through material cultural practice, where all of the actors are not
human. Accuracy can appear to be a question of technique and to have nothing
to do with inherently nonliteral tropes. Such a “real” world that preexists prac-
tice and discourse seems to be merely a container for the lively activities of
humans and nonhumans. Spatialization as a never-ending, power-laced process .

engaged by a motley array of beings can be fetishized as a series of maps whose

grids nontropically locate naturally bounded bedies (land, people, resources— 757 ¢
and genes) inside “absolute” dimensions such as space and time.® The maps are .
fetishes in so far as they enable a specific kind of mistake that turns process into
nontropic, real, literal things inside containers.

People who work with maps as fetishes do not realize they are troping in a
specific way. That “mistake” has powerful effects on the formation of subjects
and objects. Such people might well know explicidy that map-making is essen-
tial to enclosing entities (land, minerals, populations, etc.} and readying them for,
turther exploration, specification, sale, contract, protection, management, or :
whatever. These practices could be understood as potentially controversial and &%
full of desires and purposes, but the maps themselves would seem to be a reliable
foundation, free of troping, guaranteed by the purity of number and quantifica-

tion, outside of yearning and stuttering. Questions of “value,” that is, tropes,
could be understood to pertain to decisions to learn to make certain kinds of

maps and to influence the purposes to which charts would be put. But the map- -
making itself, and the maps themselves, would inhabit a semiotic domain like 7
the high-energy physicists’ culture of no culture, the world of the nontropic, the :
space of clarity and uncontaminated referentiality, the kingdom of ratioriality.
That kind of clarity and that kind of referentiality are god tricks, Inside the god
trick, the maps could only be better or worse, accurate or not, but they could not
be themselves instruments for and sediments of troping. From the point of view of




fetishists, maps—and scientihc objects in general—are simply and purely tech-
nical and representarional, rooted in processes of potentially bias-free discovery
and nontropic, even if conventional, naming. “Scientific maps could not be
fetishes; fetishes are only for perverts and primitives. Scientific people are com-
mitted to clarity; they are not fetishists mired in error. My gene map is a non-
tropic representation of reality, that is, of genes themselves ” Such is the structure
of denial in technoscientific fetishism,

That is how the mistake works. And perhaps worst of all, while denying
denial in a recursive avoidance of the wopic—and so unconscious—tissue of all
knowledge, fetishists mislocate “error” Scientific fetiskists place error in the
admittedly irreducibly tropic zones of “culture,” where primitives, perverts, and
other laypeople kive, and not in the fetishists’ constitutional inability to recognize
the trope that denies its own status as figure. In my view, contingency, finitude,
and difference—Dbut not “error”—inhete in irremediably tropic, secular liveli-
ness. Error and denial inhere in reverent literalness. For this chapter, error
inheres in the literalness of “life itself” rather than in the unapologetic swerving
of liveliness and worldly bodies-in-the-making. Life itself is the psychic, cogni-
tive, and material terrain of fetishism. By contrase, liveliness is open to the possi-
bility of situated knowledges, including technoscientific knowledges.

Metaphors of Possession
In order to prepare to taste the special flavor of fetishism that can, but need no,
pervade gene mapping, I will illustrate the argument of the last paragraphs with
a classic problem for map-makers in technoscientific traditions: delineating the
boundaries of land that can be possessed and juridically admimistered through
the institutions of property, title, and contract. Based in the Department of
History and Philosophy of Science at Melbourne University in Australia, Helen
Watson-Verran works “‘where knowledge systems overlap” (Watsen-Verran and
Turnbull 1995:131), specifically where European Australians and Aboriginal
Australians must find ways to negotiate such things as land title and school math
curricula, In the 19905 these negotiations occur in a postcolonial world, where
“indigenous” ways of knowing have gained some usable recognition in national
and international tribunals in which European-derived kinds of kr;owledge
used to be the sole forms treated as rational,

Even more challenging to most Western ideas about knowledge, science
itself1s now widely regarded as an indigenous, and polycentric, knowledge prac-
tice. That is natural science’s strength, not its weakness. Such a claim is not about
relativism, where all views and knowledges are somehow “equal,” but quite the
opposite, To see scientific knowledge as located and heterogeneous practice,
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which might (or might not} be “global” and “universal” 1 specific ways*
rooted in ongoing articulatory activities that are always potentially open to
critical scrutiny from disparate perspectives, 1s to adopt the worldly stance of
situated knowledges. Such knowledges are worth living for. From the stand-
point of situated knowledge, strong objectivity—-reliable, partially shareable,
trope-laced, worldly, accountable, noninnocent knowledge—can be a fragile
human achievement. But from the stance of the god trick of scientific cre-
ationism, only fetishism—ithe culture of no cuiture, the language of no lan-
guage, the trope of no trope, the one self-referential word—is possible. _
Watson-Verran {1994) discusses the epistemological and practical problems =

experienced by English Australian pastoralists in their current negotiations with i
Wik Aboriginal Australians over joint land ownership in the absence of shared. ..
metaphorical toolkits for figuring property. “Boundaries™-—place and spacem'_'::';
are very much at issue. “In June 1992 the full bench of the High court DFAIJS—I:':'._.
tralia . . . ruled that the land of Australia and the surrounding islands had been =@ ¢
owned by indigenous people before 1770 when British officials claimed the' .
land for the British Crown. They further ruled that in places where native ticle = |
had not been extinguished by ceding control over the land, it was stll in force” = |
(Watson-Verran 1994:1).° The main problem for the Cape York Euro—Australian_:_?
cattle herders—besides being forced nto these negotiations in the first place by.'-_-

the High Court ruling on native title—is that they don’t know how to recop-:

nize that their own practices of proprietorship (legal, rational contracts) rest on _
metaphors. “The pastoralists are having trouble. They know that there are no

metaphors or images involved in prblic knowing of the land which underlies.”. 7}
ownership. Behind ownership there are just the rigid facts of quantifying the = |
land” (Watson-Verran 1994:5). Just the maps; just the facts. e
Like good Western scientists, the English Australian herders, holding their'i.:_-._'. :
leases high, believe such quantification “spatializes,” that is, removes land (or -

anything else) from the status of mere concrete “place.” mired in all the tropic:
particularities of bodies, and puts the land in the category of enumerated ob--

jective property, recognizable across cultures, with all the rights of exclusive-
ness pertaining to quantified, rationally defined entities whose value is able to -
circulate in appropriate markets. What too many map-makers forget is that = -
spatialization is social practice, and there are several ways to spatialize. The per-- .-
spectivism in the history of cartography and the metaphysics in the history of s
Western categories of definite objects with quantifiable properties are both
“naturalized,” or better “rationalized”—literally—to be free of tropes.

When “indigenous” systems of knowing get mémdatory legal recognition as -
tational knowledge, and rational knowledge is understood td be relentlessly tropic,



“Western” subjects tend to succumb to epistemological arteriosclerosis, or, in
Watson-Verran's terms, “hardening of the categories” (Watson-Verran 1994:4), Tt
is particularly hard for Westerners to see themselves as indigenous subjects. But
unless they come to see the tropes and stories in their own practices of legally
holding property and learn to negotiate among contending narratives and figures
without the trump card of epistemological fetishism—the-thing-in-itself—the
pastoralists might Jose their rights to feed their cattle. Holding Jand is a question
of situated knowledges, but “emmeshed in their rigid facts the pastoralists have no
basis for imagining a joint title” (Watson-Verran 1994:5).

The Aboriginal Australians in Watson-Verran’s account have the opposite
problem. Wik spatialization practices involve recursive layers of stories and
metaphors that tie land and people together in interconnected networks, which
certainly have to do with ownership of the land but not with exclusion and
possession in the same ways that would make sense to BEuropean geographers,
lawyers, and leaseholders. “As the Wik see it they ‘own’ the land in the
strongest possible sense, and they confidently expect the High Court to ratify
this ownership. Their clans, distributed across the area, came into being with
the land itself, . . . Owning the land is owning and publicly articulating stories
through which the land is meaningful as ontic interconnected place. And in the
stories are the multiple and complex metaphors which comprise the stuff of ne-
gotiating in Aboriginal Australia. In contrast to the pastoralists, on the Wik side
it is likely that there are far too many who have ideas on how to negotiate”
{Watson-Verran 1994:5). But metaphors do not travel easily for the Aboriginal
peoples; metaphors are owned by particular clans and encode the interests of
specific groups. Negotiating metaphoric travel is an important and dangerous
work. Watson-Verranr: conciudes that the Wik “have the epistemic resources for
devising a radical form of land title acknowledging disparate ways of knowing
land™ (Watson-Verran 1994:5), This kind of spatialization will be more and
more critical in the domains of diversity traversed by “global” technoscience,
most certainly including genetics, biotechnology, and bicdiversity. Local
knowledge and systematicity are not opposed, but the kinds of systematicity
and kinds of tropes are very much at stake.

The Euro-Australian pastoralists probably think their own High Court
must have lost its mind and given in to politically exigent, “muiticultural” rel-
ativism. But the wozk of Watson-Verran and her Deakin University science
studies colleague David Turnbull indicates that there is a much more interesting
issue of knowledge and possible, but difficult, articulation of disparate knowledges at
stake, one that cannot be reduced to a vulgar, right-wing sense {and old left
senge) of the constitutive knowledge-power, knowledge-practice relationship
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(Watson-Verran and Turnbull 1995; see also Turpbull 1993). Watson Verran
and Turnbull illustrate this deeply mteresting issue of both radical contingency
and communicability of knowledges by looking at discussions over the mathe-
matics curriculum in Aboriginal schools.

The authors sketch three sets of stabilized practices through which a partic-
ular group of Aboriginal Australians, the Yolagu, join people and land in for-
mally related, dynamic patterns. For example,“all Australian Aboriginal peoples
use a formalized recursive representation of kinship as the major integrated stan- ._
dardized form in much the same way that the formalized recursion of tallying— .

number—constitutes an integrative standardized form of knowledge in Western

societies” (Watson-Verran and Turnbull 1994:132). The Aboriginal practices :
are analogous to European-derived methods of quantitative reasoning, but the . y
two kinds of cognitive work rely on constitutionally different ways of making
categories. Specifically, “English has its speakers designating entities in the sense - -
of spatiotempaoral entities. In contrast, Yolngu language has speakers designating
relations between connoted entities”(133). The metaphoric, or more broadly -
tropic, core in each kind of cognitive practice is invisible to its users until practi- :

tioners from the different communities have to interact with each other “math- =

ematically” Then “trading zones” and “boundary objects” have to be established -
(Galison 1989; Star and Greisemer 1989), "

This kind of problem is familiar in every area of human activity, such as
nterdisciplinary work in high-energy physics or neurobiology, and hardly

requires “cross-cultural” examples. Indeed, despite initial appearances deriving -7

from untenable philosophies of science and colomialist traditions, the compari-
son of Yolngu and European quantitative reasoning is not “cross-cultural” or ;
“anthropological”” Nor is the comparison between science and culture. Rather,
the comparison is inside science studies, where the distinction between science
and ethnoscience is not meaningful and where science is knowledge-crafting
practice that is always historically specific. Twwo consequences follow from
that switch in viewing analytical practices: (1) Full of tropes, mathematics is -
specific material-semiotic practice at every level of its being, without ceasing to
be of fundamental interest in terms of processes of cognition and products of -
formal knowledge. Mathematical knowledge is situated knowledge. (2).
Epistemological issues embedded in interactions between different groups of .-
formal thinkers arise differently when power relations are relatively equal com- -
pared to when they are sharply hierarchized, and power relations are dynamicin
the history of comparative epistemotogy. Reencgotiating what counts as knowl-
edge, and as property, emerged not from spontancous multicultural goodwill but -
from specific organization, articulation, and struggle by people locally and glob-




ally, In processes that have produced new kinds of indigenous subjects on the
world stage as well as in national courts. 1Y

When Western and Yolngu formal knowledge practices come together in
designing a mathematics curriculum in the 1990s—where colonialist relativism
that sees only science and ethnoscience is no longer easy—each side has to
assimilate something of the other. “In the process, Yolngu look for and empha-
size metaphor in Western knowledge. Science looks for and emphasizes codifi-
cation and develops a grid in which two systems can be seen in ratio”
(Watson-Verran and Turnbull 1994:134). The confrontation and exchange in
power-laced practical circumstances make the work of codification, situating,
and mobilization of categories explicit for all parties, changing everybody and
everything in the process, including the categories. This kind of articulation
precludes fetishism—nothing gets to be self-identical. The maps and the facts
turn out to be tropic to the core and therefore part of knowledge practices.

Corporealization and Genetic Fetishism
Gene mapping is a particular kind of spatialization of the body, perhaps better
called “corporealization.” If commuodity fetishism is the kind of mistaken seli~
identity endemic to capital accumulation, and hardening of the categories is the
form of self-invisible circulatory sclerosis in important areas of scientific episte-
mology, what flavor of fetishism is peculiar to the history of corporealization in the
material and mythic times of Life Itself? As before, the goal of the question is to
ferret out how relations and practices get mistaken for nontropic things-in-them-
selves in ways that matter to the chances for liveliness of humans and nonhumans.
In order to sort out analogies and disanalogies, let us return briefly to com-
modity fetishism. The Hungarian Marxist philosopher Georg Lukics defined
this kind of reification as follows: “Its basis is that a relation hetween people takes
on the character of a thing and thus acquires a “phantom objecuvity; an auton-
omy that seems so strictly rational and all-embracing as to conceal every trace of
its fundamental nature: the relation between people” (1971:83). Marx defined
commodity fetishism as ““the objective appearance of the social characteristics of
labour™ (1976:176). Corporealization, however, is not reducible to capitalization
or commodification, although in capitalist societies the muitple reaction sites
Joiming and separating the processes remain both crucial and badly understood,
partly because of ideological preconceptions held by everybody, on all sides,
who has studied (or refused to study} the linkages and partly because of the
daunting complexity of the issues.
I am defining corpogealization as the interactions of humans and nonhu-
+ mans in the distributed, heterogeneous work processes of technoscience. The
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nonhumans are both those made by humans, for example, machines and other

tools, and those occurring independently of human manufacture. The work
Processes result in specific material-semiotic bodies—or natural-technical
objects of knowledge and practice—such as cells, molecules, genes, organisms,
viruses, ecosystems, and the like. The work processes also make humans into
particular kinds of subjects called scientists. The bodies are perfectly “real” and
nothing about corporealization is “merely” fiction. But corporealization is
tropic and historically specific at every layer of its tissues.

Cells, organisms, and genes are not “discovered” in a vulgar realist sense, but -
» OIg , v .

they are not made up. Technoscientific bodies, such as the biomedical organism,

are the nodes that congeal from interactions where all the actors are not human, i

not self-identical, not “us” The world takes shape in specific ways and cannot -

take shape just any way; corporealization is deeply contingent, physical, semi- -
otic, tropic, historical, international. Corporealization involves institutions, nar- ==

ratives, legal structures, power-differentiated human labor, technical practice,

analytic apparatus, and much more. The processes “inside” bodies—such as the -

cascades of action that constitute an organism or that constitute the play of =

genes and other entities that go to make up a cell-—are interactions, not frozen ::

things. For humans, a word like gene specifies a multifaceted set of interactions.

among people and nonhumans in historically contingent, practical, knowledge-

making work. A gene is not a thing, much less a “master molecule” or a self-

contained code. Instead, the term gene signifies a node of durable action where 0

many actors, human and nonhuman, meet. i
Commodity fetishism was defined so that only humans were the real actors, -

whose social relationality was obscured in the reified commodity form. But “cor-
poreal fetishism.” or more specifically gene fetishism, is about mistaking heteroge-
nous relationality for a fixed, seemingly objective thing. Suong objectivity, in

Sandra Harding’s terms, and situated knowledge, in my terms, are lost in the -
pscudo-objectivity of gene fetishism, or any kind of corporeal fetishism that '

denies the ongoing action and work that it takes to sustain technoscientific mate-

rial-semiotic bodies in the world. The gene as fetish is a phantom object, like and
unlike the commodity. Gene fetishism involves “forgetting” that bodies are nodes
in webs of integrations, forgetting the tropic quality of all knowledge claims.
Thus, my claim about sitnated knowledges and gene fetishism can itsel become
fixed and dogmatic and seem to stand for and by itself, outside of the articulations
that make the claim sensible. That is, when the stuttering and swerving are left
out, a process philosoply can be just as fetishistic as a reductionist one. Both sci-
entists and nonscientists can be gene fetishists, and U.S. culture in and out of lab-
oratories is rife with signs of such fetishism as well as of resistance to it.




The mistake of gene fetishism has consequences similar to the mistake of
property fetishism among the Australian pastoralists who could not see the
tropic, and therefore interactional, structure of their relationship to land, con-
tract, individuality, and reason. In important disputes, for example over genetic
intellectual property or over the definitions and relevant actors in contests over
biodiversity, how the participants understand technoscience and its products,
such as the gene, matters immensely. Corporeal fetishism can operate at the level
of 1deas about what an organism is (a vehicle for replicators) or at the level of
what the boundaries berween science and other kinds of cultural practice are.
Sharp separation of technoscience into the technical and the political is a symp-
tom of corporeal fetishism, where interactions among heterogeneous actors are
mistaken for self-identical things to which actions might be applied but which
are not constituted by inter-actions.

With a little belp from Marx, Freud, and Whitehead, let me precipitate from
the preceding pages what has been left in solution until now, that is, the inter-
twining triple strands—economic, psychoanalytic, and philosophicat—in the
gene fetishism that corporealizes “life itself™ through its symptomatic practices
in molecular genetics and biotechnology, for example, in the Human Genome
Project (medicine), biodiversity gene prospecting (environmentalism and
industry), and transgenics (agriculture and pharmaceuticals). I do not mean that
scientists in these areas necessarily practice gene fetishism. Corporealization
need not be fetishized, need not inhabit the culture of no culture and the nature
of no nature. Under widespread epistemological, cultural, psychological, and
political economic conditions, however, fetishism is a commeon syndrome in
technoscientific practice.

1 have already discussed Marx’s theory of commodity fetishism, and it takes
little imagination to trace its working in the transnational market circulations
where genes, those 24-karat-gold macromolecular things-in-themselves, seem
to be themselves the source of value. This kind of gene fetishism rests on the
denial and disavowal of all the natural-social articulations and agentic relation-
ships among researchers, farmers, factory workers, patients, policy-makers,
molecules, model organisms, machines, forests, seeds, financial instruments,
computers, and much else that bring “genes” into material-semiotic being.
There is nothing exceptional about genetic commodity fetishism, where focus
on the realm of exchange hides the realm of production. The only litte
amendment I made to Marx was to remember all the nonthuman actors too.1*
The gene is objectified in and through all of its naturalsocial {one word) artic-
ulations, and there is nothing amiss in that. Such objectification is the stuff of
real worlds. But the gene is fetishized when it seems to be itself the source of
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value, and those kinds of fetsh-objects are the stuff of complex mistakes,
denials, and disavowals. 2
The hardest argument for me to male is that there is a psychoanalytic quai-
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ity to gene fetishism, at least in cultural, if not in personal psychodynamic, terms,
but [ am driven to this extreme by the evidence. According to Freud, a fetish 1z an
object or part of the body used in achieving libidinal satistaction. I the classical
psychoanalytic story about the fear of castration and masculine subject develop-
ment, fetishism has to do with a special kind of balancing act between knowledge
and belief. The fetishist-in-the-making, who must be a boy for the plot to work,
at a critical moment sees that the mother bas no penis but cannot face that fact
because of the terrible ensuiing anxiety about the possibility of his own castration.
The youngster has three choices—become a homosexual and have nothing to do
with the terrifying castrated beings called woman, get over it in the recom-
mended Oedipal way, or provide a usable penis-substitute—a fetish—to stand in
as the object of libidinal desire. The fetishist knows and does not know that the
fetish is not what it must be to allay the anxiety of the all-too-castratable subject.

For Freud, the penis-substitute is the objectification inherent in a process of
disavowal of the mother’s {real) castration. The fetish is a defense strategy. “To put =
it plainly: the fetish is a substitute for the woman’s (mother’s) phallus which the :

fittle boy once believed in and does not wish to forego—we know why” (Freud
1963:205). Or, as Laura Mulvey put it,"Fetishism, broadly speaking, involves the
attribution of self-sufficiency and antonomeus powers to z manifestly ‘man’
derived cbject. ... The fetish, however, is haunted by the fragihity of the mecha-
nistms that sustain it. ... Knowledge hovers implacably in the wings of conscious--
ness” {1993:7). The fetishist is not psychotic: he “inows” that his surrogate is just
that.Yet he is uniquely invested in his power-object. The fetishist, aware he hasa
substitute, still believes in-—and experiences—its potency; he is captivated by the |
reality effect produced by the image, which itself mimes his fear and desire.
Since technoscience is, among other things, about inhabiting stories,
Freud’s account of fetishism casts light on an aspect of the fixations and dis- &%

avowals necessary to belief'in “life itself.” Life itself depends on the erasure of the
apparatuses of production and articulatory relationships that make up all objects. .-
of attention, mncluding genes, as well as on denial of fears and desires in techno- ;
science. Disavowal and denial seem hard to avoid in the subject formation of .
successful molecular geneticists, where reality must be seen to endorse the spe-
cific practices of intervention built into knowledge claims. We saw an example

in Part I, chapter 2, in the textbook Advances in Genetic Technology, when nature,
the original genetic engineer, did first what scientists merely copied, in careers -
and in investment strategies as well as in experitnents.
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The odd balancing act of belief and knowledge that s diagnostic of
fetishism, along with the related cascade of mimetic copying practices that
accompany fascination with images, is evident in many of the biotechnological
artifacts that pepper Modest, Wimnessi@Second_Millenninm—including textbooks,
advertisements, editorials, research reports, conference titles, and more. Belief in
the self-sufficiency of genes as “master molecules,” or as the material basis of life
itself, or as the codes of codes, not only persists but dominates in libidinal, instru-
mental-experimental, explanatory, literary, economic, and political behavior in
the face of the knowledge that genes are never alone, are always part of an inter-
actional system. That system at 2 minimum includes the proteinaceous architec-
ture and enzymes of the cell as the unit of structure and function, and in fact also
includes the whole apparatus of knowledge production that concretizes (objec-
tifies'?) interactions in the historically specific form of “genes” and “genomes ”
There is no such thing as disarticulated information—in organisms, computers,
phore lines, equations, or anywhere else. As the biolegist Richard Lewontin put
it, “First, DNA is not self-reproducing, second, it makes nothing, and third,
organisms are not determined by it” (1992:33). This knowledge is entirely
orthodox in biology, a fact that makes “selfish gene” or “master molecule” dis-
course symptomatic of something amiss at a level that might as well be called
“unconscious.” 14

Butif I am to invoke Freud’s story, I need a particular kind of balancing act
between belief and knowledge, one involving a threat to potency and wholeness
at critical moments of subject formation.'> Can gene fetishism be constructed
to involve that kind of dynamic? Cautiously, leaving aside entirely the domain of
individual psychosexual dynamics and focusing on the social-historical subject
of genetic knowledge, I think that such an account makes rough sense, at least
analogically."® But first, I have to rearrange Freud's account to dispute what he
thought was simply true about possession of the “phallus,” that signifier of cre-
ative wholeness and power. Freud thought women really did not have it; that
was the plain fact the fetishist could not face. But since I am a woman and so
can'’t be an orthodox fetishist anyway, I rely on feminism to insist on a stronger
objective claim, namely, that women are whole, potent, and “uncastrated.” Freud
got it wrong, even while he got much of the symbolic structure right in male-
dominant conditions. With sound reason, but with unfortunate consequences in
the history of theory, Freud and a few other good men {(and women), confused
the penis and the phallus after all.1?

My correction is necessary to snake the analogy to gene fetishism.
Organisms are “whole” in a specific, nonmiystical sense; that is, organisms are
nodes in webs of dynamic articulations. Neither organisms nor their con-
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stituents are things-in-themselves. Sacred or secular, ali autctelic entities are

defenses, alibis, excuses, substitutes—dodges from the complexity of material-
semiotic objectifications and apparatuses of corporeal producton. In my story,
the gene fetishist “knows” that DINA, or life itself, 1s a surregate, or at best a sim-
plification that readily degenerates into a false idol. The substitute, life itself, is a
defense for the fetishist, who is deeply invested in the switch, against the knowl-
edge of the actual complexity and embeddedness of all objects, including genes,
The fetishist ends up believing in the code of codes, the book of life, and even -
the scarch for the grail.'® Only half jokingly, | see the molecular biological
fetishist to be enthralled by a phallus-substitute, a mere “penis” called the gene,
which defends the cowardly subject from the too scary sight of the relendess

material-semiotic articulations of biclogical reality, not to mention sight of the .
wider horizons leading to the real in technoscience. Perhaps ackan]cdging'.'
that “fist, DINA is not self-reproducing, second, it makes nothing, and third,
organisms are not determined by it” is too threatening to all the investments,
libidinal and otherwise, at stake in the material-semiotic worlds of molecular
genetics these days. So the fetishist sees the gene itself in all the gels, blots, and
printouts in the lab and “forgets” the natural-technical processes that produce
the gene and genome as consensus objects in the real world. The fetishist’s bal- . -
ancing act of knowledge and belief is still running in the theater of techno-:
science. ? s

The third strand in my helical spiral of gene fetishism is spun out of what: -
Whitehead called the “fallacy of misplaced concreteness” {1948:52).%

Beginning with an examination of the still astonishing concatenation of theo-"

retical, mathematical, and experimental developments that mark the European
seventeenth century as “the Century of Genius,” Whitehead foregrounded the
importance to the history of Western natural science bf two principles: (1) sim-"" .

ple location in space-time, and (2) substance with qualities, especially primary
qualities defined by their vielding to numerical, guantitative analysis. These
were the fundamental commitments embedded in seventeenth-century and.

subsequent Western practices of spatialization, including cartography; and the .
role of these principles in the history of philosophical and scientific mechanism
is not news. Whitehead wrote 1 1925, when mechanism, the wave-particle
duality, the principle of continuity, and simple location had beer under fruitful -
erosion in physics for decades, dating conventionally from Maxwell’s midnine- -
teenth-century equations founding electromagnetic field theory and continu-
g with the developments in quantum physics in the 1920s and 1930s, tied to ::
work by both Niels Bohr in wave mechanics and Albert Einstein on the light -
guantuin, among other critical transformations of physical theory. '



Whitehead had no quarrel with the utility of the notion of simple location
and the attention to primary qualities of simple substances—unless these
abstract logical constructions were mistaken for*‘the concrete.” Albeit expressed
in his own arcane terminology, “the concrete” had a precise meaning for
Whitehead, related to his approach to*an actual entity as a concrescence of pre-
hensions.” Stressing the processual nature of reality, he also called actual entities
actual occasions. " The first analysis of an actual entity, into its most concrete ele-
ments, discloses it to be a concrescence of prehensions, which have originated in
the process of becoming” (Whitehead 1969:28). His notion of objectifications is
very close to that held by my mutated modest witness: A nexus is a set of actual
entities in the unity of the relatedness constituted by their prehensions of each
other, or-—what is the same thing conversely expressed—constituted by their
objectifications In each other” (1969:28). Objectifications had to do with the
way “the potentiality of one actual entity is realized in another actual entity”
(1969:28). Prehensions could be physical or conceptual, but such articulations,
such reachings into each other in the tissues of the world, constituted the most
basic processes for Whitehead. Without at present going further into his special
terrminology, I ally myself with Whitehead’s analysis to highlight the ways that
gene fetishists mistake the abstraction of the gene for the concrete entities and
nexuses that Modest_Witness(@Second_Millenninm monomaniacally affirms.?!

So, gene fetishism is compounded of a political economic denial that halds
commodities to be sources of their own value while obscuring the sociotechni-
cal relations among bumans and between humans and nonhumans that gener-
ate both objects and value; a disavewal, suggested by psychoanalytic theory, that
substitutes the master molecule for a more adequate representation of units or
nexuses of biological structure, function, development, evolution, and reproduc-
tion; and a philosophical-cognitive error that mistakes potent abstractions for
concrete entities, which themselves are ongoing events. Fetishists are multiply
invested in all of these substitutions. The irony is that gene fetishism involves
such elabarate surrogacy, swerving, and substitution, when the gene as the guar-
antor of life itself is supposed to signify an autotelic thing in itself, the code of
codes, Never has avoidance of acknowledging the relentless tropic nature of v~
ing and signifying involved such wonderful figuration, where the gene collects
up the people in the materialized dream of life itself.

Developing a notion belonging to the same family as gene fetishism, Sarah
Franklin defined genetic essentialism “as a scientific discourse . . . with the
potential to establish social categories based on an essential truth about the
body” (Franklin 1993c:34, cited in Nelkin and Lindee 1995:201n8). Franklin is
excruciatingly alert to how that essential truth about the body congeals in the
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material cultural practice of technoscience. Dorothy Neklin and Susan Lindee::
explored the many faces of genctic essentalism. in popular ULS, culture. “Genetic
essentialism reduces the self to a molecular entity, equating human beings, in all
their social, historical, and moral complexity, with their genes” (Nelkin and
Lindee 1995:2). Stressing what is implicit in this splendid characterization, |
would add two things. First, genes, as well as people, are misrepresented n
genetic, or corporeal, fetishism. Indeed, the mistake of gene fetishism, which
takes the gene as 2 nontropic thing-in-itself, sets up and justifies the mistake of
genetic essentialism in Nelkin and Lindee’s explicit sense. “Life itself™” is a cas-.
cading series of self-invisible displacements, denied tropes, reified relationships;
Second, popular culture most certainly includes activity inside laboratories and. ':
their associated institutions.
Inside and outside laboratories, genetic fetishism is condensed, replicated; - -
ironized, indulged, disrupted, consolidated, examined. Gene fetishists “forget’f'-._.-_'-
that the gene and gene maps are ways of enclosing the commons of the body — .
of corporealizing—in specific ways, which, among other things, often put cornf-:'.':
modity fetishism into the program of biology at the end of the Second
Millennium. In the following section, I would like to savor the anxious humeot
of a series of scientific cartoons and advertisements about the gene in order to
see how joking practice works where gene fetishism prevails. We move from.
Maxis’s SimLife to maps and portraits of the genome itself. :

Genome -
A word found readily in science news and business sections of ordinary newspa-’.
pers, Genome s also the title of “the story of the most astenishing scientiﬁ{:':’f.f
adventure of our time” by two Wall Street Journal staff writers (Bishop and’
Waldholz 1990Y.22 In a human being, the genome, or the full set of genes in the'.": _
cell nucleus contained on chromosomes derived from both parents, contains:
about six billion base pairs of DINA, representing copies from each parent of
50,000 to 100,000 genes plus a large amount of noncoding IDNA. The Oxfdr.d_:
English Dictionary traces the first use of the term genome to the early 1930s, Whﬁ.f.l..:
the word designated the chromosomal genetic complement but without the
references to databases, programs, instrumentation, and information manage-:
ment that permeate 1990s genome discourse. My reading of comic portraitu're::-'
and cartography—the story of life itself—picks up after the implosion of mfor_
matics and biologics, especially genetics, since the 1970s. .
Stll absent from Webster’s 1993 unabridged dictionary, genome progresuvely
signifies a historically new entity engendered by the productive identity crisis of
nature and culture. The cultural productions of the genome produce a category




crisis, a generic conundrum in which proliferating ambiguities and chimeras
spimate the action in science, entertainment, domestic life, fashion, religion, and
business. Of course, the pollution works both ways; culture is as mouse-eaten as
nature 1s by the gnawings of the mixed and matched, edited and engineered,
programmed and debugged genome. Borderlands are often especially heavily
polluted and policed; they are also especially full of interesting traffic and pow-
erful hopes. The gene and the genome constitute such borderlands on the maps
of technoscience. The gene, a kind of stem cell in the technoscientific body, is
enmeshed in a hypertext that ramifies and intersects richly with all the other
nodes in the web. '

In a quarter-long seminar at the University of California Humanities
Research Center in the winter of 1991, much time was spent on the Human
Genome Project. One philosopher in the seminar put his finger on potent dou-
ble meanings when he understood the science studies scholars, who were sug-
gesting the term the culiviral productions of the genome as the title for a conference, to
be referring to musical, artistic, educational, and similar “cultural productions”
emerging from popularization and dissemination of science. The science stud-
ies professionals meant, rather, that the genome was radically “culturally” pro-
duced, and no less “natural” for all that. The gene was the result of the work of
construction at every level of its very real being; it was constitutively artifactual.
“Technoscience is cultural practice” might be the slogan for mice, scientists, and
science analysts. No one understands that more clearly than the marketing
department for the Maxis Corporation’s SimLife game, from whom the first
epigraph of this chapter was taken, It remains to be seen whether the rush-hour
traffic across the boundaries of nature and culture in genome discourse consti-
tutes a case of fluid practice or a particularly grave case of hardening of the cat-
egories in technoscience.

Let me tell a parochial story, which travels widely, about turgid and hard-
ened encities. Like toys in other games, Genes R Us, and “we” (who?) are our
self-possessed products in an apotheosis of technological humanism. There is
only one Actor, and we are [t. Nature mutates into its binary opposite, culture,
and vice versa, in such a way as to displace the entire nature/culture (and
sex/gender) dialectic with a new discursive field. In that field, the actors who
count are their own Instrumental objectifications. Context is content with a
vengeance; autonomy and automaton interface intimately. Nature is the pro-
gram; we replicated it; we own it; we are it. Nature and culture implode into
each other and disappear into the resulting black hole. Man™ makes himself in
a cosmic act of onanism. The nineteenth-century transfer of God's creative role
to natural processes, within a multiply stratified, hegemonically Christian,
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industrial culeure committed to relentless constructivism and productionisn,”
nsive biotechnological harvest in which control of the

bears fruit in a comprehe

genome i control of the game of life itself—legaily, mythically, and technically. |
ath op the planet. If it were |
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written today, Of Mice and Men might be titled Of OncoMouse ™ and Man™M—
or FemaleMan® Meets OncoMouse ™™,

Attending to how the permeable boundary between science and comedy
works In relation to the genome—and at the risk of giving comfert to those
who still think the cultural production of the genome means its populariza-
tion——1I want to pursue my story literally by reading the comies. My structuring
text is a family of three images, all cartoon advertisements for lab equipment
drawn: by Wally Neibare and published in Seence magazine in the eatly 1990s. 1
am reminded of David Harvey’s {1989:63) observation that advertising is the
official art of capitalism. Advertising also captures the paradigmatic qualities of
democracy in the narratives of life itself. Finally, advertising and the creation of
value are close twins in the New World Order, Inc. The cartoons explicity play
with creation, art, commerce, and democracy.

The Neibart cartoons suggest who “we,” reconstituted as subjects in the
practices of the Human Genome Project, aze called to be in this hyperhumanist
discourse: ManT™. "This is man with property in himself in the historically spe-
cific sense proper to the New World Order, Ine. Following an ethical and
methodological principle for science studies that T adopted many years ago, |
will critically analyze, or “deconstruct,” only that which I love and only that in
which I am deeply implicated. This commutment is part of a project to excavate
something like a technoscientific uncenscious, the processes of formation of the
technoscientific subject, and the reproduction of this subject’s structures of plea-
sure and anxety. Those who recognize themselves in these webs of love, impli-
cation, and excavation are the “we” who surf the Net in the sacred/secular quest
rhetoric of this chapter.

Interpellated into its stories, [ am in love with Neibart’s cornic craft. His car-
toons are at least as much interrogations of gene fetishism as they are sales
pitches. In his wonderful cartoon image advertising an electrophoresis system, a
middle-aged, white, bedroom-slipper- and-lab-coat-clad man cradles a baby
monkey wearing a diaper® [Figure 4.1]. Addressing an audience outside the
frame of the ad, the scientist holds up a gel with very nice protein fragment sep-
aration generated by the passage of charged maolecules of various sizes through
an electrical field. The gel is part of a closely related family of macromolecular
inscriptions, which include the DINA polynucleotide separation gels, whose
images are familiar icons of the genome project. In my reading of this ad, the
protein fragment gel metonymically stands in for the totality of artifacts and
practices in mwolecular biology and molecular genetics. These artifacts and prac-
tices are the components of the apparatus of bodily production in biotechnol-
ogy’s materializing narrative. My metonymic substitution is warranted by the
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dominant molecular genetic story that still overwhelmingly leads unidirection-
ally from 1DNA (the genes) through RINA to protein (the end product). In a seri-
ous and persistent joke on themselves, the kind ofjoke that affirms what it laughs
at, molecular biologists early labeled this story the Central Dogma of molecular
genetics. The Central Dogma has been amended over the years to accommodate
some reverse action, in which information flows from RINA to DINA“Reverse
transcriptase” was the first enzyme 1dentified in the study of this “backward”
flow. RINA viruses engage in such shenanigans all the ame. FEV 1s such a virus;
and the first (briefly) effective drugs used to treat people with AIDS inhibit the :
viruss reverse transcriptase, which reads the information in the viral genetic
material, made of RNA, into the host cells MNA. Even while marking other
possibilities, the enzyme’s very name highlights the normal orientation for con-
trol and structural determination in higher hife forms. And even in the reverse. .
form, Genes R Us, This is the Central Tdogma of the story of Life [tself.
In the Neibart cartoon, while the scientist speaks to us, drawing us into the
story, the monkey’s baby botile 15 warming in the well of the electrophorcsis::
apparatus. The temperature monitor for the system reads a reassuringly physio=:
logical 37°C, and the clock reads 12:05. 1 read the time as five minutes past mid=
night, the time of strange night births, the time for the undead to wander, and, as'-::-
Evelyn Keller suggested, the first minutes after a nuclear holocaust. Remember.
the clock that the Bulletin of Atomic Scientists used to keep time in the Cold War;.
for many vears it seemed that the clock advanced relentlessly toward midnight..::;:
As Keller argued persuasively, the bomb and the gene have been choreographed:
in the last half of the twentieth century in a complex dance that interewines::
physics and biology in thelr quest to reveal “secrets of life and secrets of death”;
(Keller 19922:39-55).
In the electrophoresis system ad, of course, Neibart’s image suggests a reas-.:'_;
suring family drama, not the technowar apocalypse of secular Clristian:
monotheism or the Frankenstein story of the unnatural and disowned monster.:
But [ am not reassured: All the conventional rhetorical details of the mascu]:!n—i?ji
ist, humanist story of man’s autonomaous self-birthing structure the ad'’s narra?-_.:_:'
tive. The time, the cross-species baby, the scientist father, his age, his race, thf:::_'::
absence of women, the appropriation of the maternal function by the equip-':
ment and by the scientist: All converge to suggest the conventional tale of the -
second birth that produces Man. It’s not Three Men and a Baby here but A Scienﬁist,:f
a Machine, and a Monkey. The technoscientific family is a cyborg nuclear unit. As:
biologist—and parent—Scott Gilbert insisted when he saw the ad, missing from |
this lab scene are the postdocs and graduate students, wich their babies, whe:
might really be there after midrnight. Both monkey and molecular inscription




stand in for the absent human product issuing from the reproductive practices of
the molecular biology laboratory. The furry baby primate and the glossy gel are
tropes that work by part-for-whole substitution or by surrogacy. The child pro-
duced by this lab’s apparatus of bodily production, this knowledge-producing
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Figure 42  Courtesy of E-C Apparatus Carporation. Cartoon by Wally Neibart.
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technology, this writing practice for materializing the text of life, is—in fruitfu]
ambiguity—the monkey, the protein gel (metonym for man), and those meer-
pellated into the drama, that is, us, the constituency for E-C Apparatus
Corporation’ genetic inscription technology.

1 over-read, naturally; I joke; I suggest a paranoid reading practice. 1 mistake
a funny cartoon, one I like immensely, for the serjous business of real science,
which surely, my professional self duplicitously asserts, has nothing to do with
such popular misconceptions. But jokes are my way of working, my nibbling at
the edges of the respectable and reassuring in technosciences and in science
studies. This nervous, symptomaric, joking method is intended to locate the __5:.
reader and the argument on an edge. On either side 15 a lie—on the one hand,
the official discourses of technoscience and its apologists; on the other hand, the
fictions of conspiracy fabulated by all those labeled “outsider” to scientific ratio=
nality and its marvelous projects, magical messages, and very conventional sto
ries. [n the end, the joke is on us. Inside and outside are lies. The eldge 15 all there:
is, and we, inhabitants of the hypermodern cities of technoscience, are surely on -
it in the late twentieth century. As John Varley {1986) put it in his paranoid SF
story, all we have to do is “Press Enter »

My interest is relentlessly in images and stories and in the worlds, actors;
inhabitants, and trajectories they make possible. In the biotechnological dis-/

course of the Human Genome Project, the human is produced in a specific his
torical form, which enables and constrains certain forms of life rather thar:
others. The technological products of the several genome projects are cultural
actors in every sense of the term. Technoscience’s work is cultural production. 24

Portrait™
A second Wally Neibart cartoon for a Scence ad makes an aspect of this point?
beautifully—literally [Figure 4.2]. In its evocation of the world of (high) art, this
ad is a deliberate pun on science as (high} cultural production. But that should':f::
not prevent the analyst from conducting another, quasi-ethnographic sort of
“cultural” analysis. I think Neibart subtly invites a critical reading; I think he is;-;-:f
laughing at gene fetishism as well as using it. Our same balding, middleaged, -
white, male scientist—this time dressed in a double-breasted biue blazer,striped";:_'
shirt,and siacks—is bragging about his latest acquisition to a rapt, younger, busi—'_'i':
ness-suit-clad, white man with a full head of hair. They get as close to power'._.;
dressing as biclogists, still new to the corporate world, seem to manage. The two
affluent-looking gentlemen are talking in front of three paintings in an art
museum. Or at least they are in an art museum if the Mona Lisa has not been::
relocated recently as a result of the accumulated wealth of the truly Big Men in'’




informatcs and biologics. After all, in 1994 William H. Gates IT1, the chairman
and founder of the Microsoft Corporation, purchased a rare Leonarde daVinci
notebook, Codex Hammier, with over 300 illustrations and scientific writings
done by the artist from 1506 to 1510 in Florence and Milan, for a record $30.8
million in a manuscript anction (Vogel 1994:A1, A11).%

None of Neibarts three paradigmatic portraits of man on display is of a
male human being, nor should they be. The self-reproducing mimesis in screen
projections usvally works through spectacularized difference. One painting in
Neibart’s ad is da Vinets Mona Lisa; the second is Pablo Picasso’s Woman with
Loaves (1906); the third, gilt framed hie the others, is a superb DNA sequence
autoradiograph on a gel. The Itahan Renaissance and modernist paintings are
signs of the culture of Western humanisim, whichy, in kinship with the Scientific
Revolution, is narratively at the foundations of modernity and its sense of ratio-
nality, progress, and beauty—not to mention its class location in the rising bour-
geoisie, whose fate was tied progressively to science and technology. Like the
humanist paintings, the sequence autoradiograph is a self-portrait of man in a
particular historical form. Like the humanist paintings, the DINA gel is about
technology, instrumentation, optics, framing, angle of vision, lighting, color, new
forms of authorship, and new forms of patronage. Preserved in gene banks and
cataloged in databases, genetic portraits are collected in institutions that are like
art maseums in both signifying and effecting specific forms of national, episte-
mological, aesthetic, moral, and financial power and prestige. The potent ambi-
guities of hiotechnical, genenc, financial, electrical, and career power are
explicitly punned in the ad:“I acquired dns sequence with my EC650 power
supply” The E-C Apparatus Corporation offers “the state-of-the-art in Power
Supplies™—in this case, a constant power-supply device.

The umgque precision and beauty of original art become replicable, every-
day experiences through the power of technoscience in successful proprietary
networks. The modernist opposition between copies and originals—played out
in the art market with particular force—is erased by the transnational postmod-
ern power of genetic identificaton and replication in both bodies and labs,
vive and in vitro. Biotechnical mimesis mutates the modernist anxiety about
authenticity. “Classic sequence autoradiographs are everyday work for E-C
Electrophoresis Power Supplies” No longer oxymeronically, the ad’s text
promises unlimited choice, classical originality, 18 unique models, and replica-
bility. At every stage of genome production, in both evolutionary and laboratory
time, database management and error reduction in replication take the place of
anxiety about originality.

But a calmed opposition between copy and original does not for a minute
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subvert proprietary and authorial relations to the desirable porerait in all its end-
less versions, although the subjects of authorial discourse have mutated, or at
least proliferated. Just as | am careful to credit Neibart and seek permission to
reprint, E-C is careful to confirm authorial and property relations of the beausi-
ful framed DNA sequence autoradiograph, which s repreduced in the ad
“courtesy of the U.S. Biochemical Corporation using Sequenase '™ and an E-

C Power Supply”’2¢ E-C used the molecular portrait of man with permission,

just as 1 did, in the escalating practices of ownership in technoscience, where

intellectual and bodily property become synonymous, The “great artist” of the |
technohumanist portrait is a consortium of human and nonhuman actants;a
commercially available enzyme, a biotech corporation, and a power-supply -
device. Since there is no credit given, copyright protection for reproducing

images of the Remnaissance and modernist humanist paintings seems to have

lapsed. Like the art portraiture, the scientific portrait of man as gel and database =
signifies genius, originality, identicy, the self, distinction, unity, and biography. In,
eminently collectible form, the gel displays difference and identity exbaustively
and precisely. uman beings are collected up into their paradigimatic portrait. »:
No wonder aesthetic pleasure is the reward. The autoradiograph reveals the
secrets of human nature. Intense narrative and visual pleasure is intrinsic to this
technoscientific apparatus, as it is to others, that nonetheless try to ensure that

their productions can only be officially or “scientifically” discussed in terms of

epistemological and technological facticity and nontropic reality. (Genes are s, 2
we are told through myriad “cultural” media, from DINA treated with reagents
like Sequenase™ and run on gels to property laws in both publishing and -
biotechnology. Narrative and visual pleasure can be acknowledged only in the
symptomaiic practices of jokes and puns. Displayed as “high science,” explicit

“knowledge” must seem free of story and figure. Such technohumanmst portrai-
ture is what guarantees man’s second birth into the light and airy regions of

mind. This is the structure of pleasure in gene fetishism. _
The strong bonding of biatechnology with the Renaissance, and especially .
with Leonardo da Vindg, demands further dissection. Commenting on the

potent mix of technique, ways of seeing, and patronage, a venture capitalist from: -
Kleiner Perkins Caufield & Byers sumumed up the matter when he observed that
biotechnology has been “for human biology what the Italian Renaissance was 5
for art” (Hamilton 1994:85), Leonardo, in particular, has been appropriated for
stories of origin, vision and its tools, scientific humanism, technical progress, and

universal extension. I am especially interested in the technoscientific preoccu-
pation with Leonardo and his brethren in the “degraded” contexts of business
self-representation, advertising inside the scientific community, science news



illustration, conference brochure graphics, science popularization, magazine

cover art, and comic humor.

Consider Du Pont's remarkable ad that begins, “Smile! Renaissance
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Figure4d  Du Pont advertisement from Science magazine. Courtesy of Du Pont ¥i products. On
May 19, 1995 Du Pont announced its intent to divest its medical products business.
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157

EIED]




PRAGMATICS

158

grounds”?’ [Figure 4.3] The text occurs underneath a color reproduction of
Andy Warhol'’s giant nine-foot-two-inch by seven-foot-10.5-inch 1963 photo-
silkscreen, in ink and synthetic polymer paint, that “clones” the Mona Lisa.?8
Filling in a grid of five Mena Lisa’s across and six down, Warhol’s multiplied ver-
sion is entitled Thirty Are Bettey Than One. InWarhol’s and Du Pont’s versions, the
paradigmatic, enigmatically smiling lady is replicated in a potentially endless
clone matrix. Without attribution, Du Pont replicates Warhol replicates daVinci
rephicates the lady herself. And Renaissance ™ gets cop billing as the real artist
because it facilitates replicability. But how could Warhel, of all the artists who
ever lived, object to his work being anonymously appropriated for commodity
marketing under the sign of “debased” high art and high science enterprised up?
In the Du Pont ad, the only mark of intellectual property is—in a cornic, but

probably unintended, recursive selparody—R enaissance ™. The mythic E

chronotope itself bears the trademark of the trapsnational biotechnology cor- -

poration. Recursively, the brand marks detection and labeling tools, for the code

of codes, for life itself. ;-
Leonardo is also my patron and father figure for a littde-known genetic 5-.::_'_
investigation, the dog genome project. Leonardo’s drawing of the human figure -

of perfect proportions called the Vitruvian Man (ca. 1485-1490) illustrates count~ 7

less announcements of Human Genome Project convergences and mapping
breakthroughs. So when 2 cartoon called “Leonardo da Vinei’s Dog” appeared
anonymously in 1994 in my university mailbox, [ realized at once that the dog _'::"
of perfect proportions for the canine genome project had appeared from-
heaven?®® [Figure 4.4]. Companion to human beings, partner in work, and sur- -
rogate in medical research, the dog turns out to be perfectly proportioned for
life itself. The actual dog genome is of potential interest to veterinarians dealing

with disease, dog breeders secking diagnostic tools to identify undesirable traits,
and evolutionary biologists studying complex behaviors conditioned by multi-

ple genes (Mestel 1994).39 It is this last interest that merits more comument -
under the sign of the canine surrogate to the Vitruvian Man. Leonardo’s dog’s -
escapades take place in the chronotope defined by material and narrative tools
such as Renaissance TM. F

Well-maintained dog breeds are the Mormeons of the canine world. Thatis, -
the family histories, the genealogies, of anatomically and behaviorally distinct =
kinds of dogs are known for many generations and for large numbers of indi-
viduals. Human geneticists accustomed to working with truncated family pedi-
grees can only be envious.”! Moreover, even for the most resolute believer in g
the genetic determination of many aspects of human behavior, it is a vain dream
to expect to be able to find and study most of the critical genes. The unlikeli-




hood of actually identifying more than a very few behavioral genes in human
beings and locating them on genetic, chromosemal, and molecultar maps rises
astronomically for notoriously complex behaviors such as “intelligence” or
“aggression.” Controlled breeding of humans is out of the question. Ask any
marriage counselor. Further, even describing human behavior in terms
rernotely useful to a genetic investigation is hopelessly controversial, even
among those who are not convinced that characteristically human behavior

| eonNagpo DA Vile's Do

Figure 44  © 1994 Sidney Harris.
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owes much more to developmental, cultural, economic, and experiential aspects
of lifz than to genes. In the eyes of large sections of the public and of other sci-
entists, human behavioral genetics always teeters on the edge of pseudo-science
and frank 1declogy.

However, dogs are another matter. Little controversy arises in ascribing a
great deal of complex canine behavior to genes. After all, dogs have been subject
to intense selection by breeders for specific patterns of behavior. lmportant and
distinct behaviors such as pointing, retrieving, water rescue skills, and herding
are unlikely to be conditioned by single genes. 1Dog behavioral genetics ought to
be a rich world for those looking to understand the interaction of several genes .
related to the development of complex, specific behaviors, Thart this goal may
be far in the future does not reduce its feasibility in principle.

With the goal of understanding the evolution of breeds, Jasper Rine at the
University of California at Berkeley; Elaine Ostrander, now at the University of '
Washington; and George Sprague at the University of Oregon launched the dog -
genome project in 1991.%? They sought knowledge of the genes implicated in
both anatomy and behavior. The ensuing story of the border collie Gregor and
the Newfoundland Pepper and their offspring, scattered among scientists and -::
dog lovers on the U.S.West Coast, is the story of canine genome discourse. The- .
dog genome 1s large and uncharted, and the intrepid researchers have to do the"
genetic, chromosomal, and molecular mapping practically from scratch and on.
modest budgets. They also have to socialize quite a lot with the dogs. But then, .

that is the stuff of good scientific narrative and the occasion of a lot of hard -

work, called knowledge-making practices by science studies scholars. i

If T lived 1n another mythic time than the New World Order, Inc., the dog
genome project would elicit only my curiosity and support. But in the time of
Reenaissance ™, I admit to paranoid fears that the study of the genetics of com-
plex, polygenic behaviors in any “model” species bodes little good for those of
us who want mutated discourses about the determinants of complex behavior E
to flourish—for dogs, worms, yeast, mice, and people. In a time of florid funda- . :
mentalist hereditarian and genetic discourse—including sober comments about -
the genetics of homelessness made by an officer of a major national scientific ©
association and the publication of well-received racist and classist tracts on the -
correlation of 1Q, genetic inheritance, and social power®—we need to learn
how to engage in knowledge-making practices in genetics, as well as in other =
cultural domains, that produce critical and cross-cutting multidiscipliriary, mul-
tispecies, and multicultuzal savvy We need a critical hermeneutics of genetics as
a constitutive part of sciesttfic practice more urgentty than we need better map resolu-
tion for genetic markers in yeast, human, or canine genomes.




Without becoming pradish. and prohibitive, how car: we develop this kind
of critical relation to the technoscientific knowledge-making practices that
touch on the most easily ideologized and abused aspects of tife in the regimes of
technobiopower? How do we move from reified taxonomic exercises that con-
stitute “aggression” and “intelligence” as materialized, measurable entities to sci-
ences held to higher standards of critical objectivity, beginning at the level of
category formation? How do we learn inside the laboratory and all of its extended net-
workes that there is no category independent of narrative, trope, and technique?
To pretend otherwise is symptomatic of an advanced case of hardening of the
categories. Can reading the comics be a hittle part of the solution to epistemo-
logical and political plague tormation? I like to think of Leonardo’s dog as a sign
of hope that the next brochure for a conference on human genetics will show a
little more savvy about its appropriations of the signs of the Renaissance that
link science, genius, wealth, power, high art, and career power.

In the Company of Genes
Aside from the dubious society of dogs, the company the gene keeps is defi-
nitely upscale, Fetishes come in matched sets. Master molecule of the Central
Dogma and its heresies, the gene affiliates with other power-objects of techno-
science’s knowledge production: neuroimaging, artificial intelligence, artificial
life, high-gloss entertainment, high technology, high expectations. The ten-part
series “Science in the 90s,” which ran from January 5, 1990, to May 8, 1990,
gives a broad sense of what counts as cutting-edge technoscience for the news
writers and editors of Sdence. In general, the excitement came from high
tech/high science, prominently including neuroscience, computing and infor-
mation sciences, and molecular genetics. The boring and discouraging notes
came from (very brief) consideration of such matters as ongoing racial and sex-
ual “imbalance” in who does technoscience and the troubles that arise when
“politics” gets into the career of a scientist.

Overwhelmingly, the chief power sharer in the gene’s rew world commu-
nity is the nervous system. Ever: the UNESCO Courier carries the news that links
mind and origins, neuron and gene, at the helm of life itself: “No one would
deny that, within the highly organized framework of 2 human being, two ‘mas-
ter elements’ account for most of our characteristics—our genes and our neu-
rons. Farthermore, the nature of the dialogue between our genes and our
neurons is a central problem of biology” (Gros 1988:7).34

Every autumn since 1990, Science, the magazine of the American
Association for the Advancement of Science {AAAS), has put out a special issue
updating its readers on progress in genome mapping, and especially in the

161

IN3I9




PRAGMATICS

162

Human Genone Project. The table of contents of the first special issue high-
lights the tight coupling of genetic and nervous systems in the discourse of
millennial science.”® Citing a recent example of homicidal mania, Seience edi-
tor Daniel Koshland Jr. introduced the issue with the argument thac hope for
the mentally ill—and for society——lies in the high cultures of neuroscience and
genetics. Necessary to the topological diagrams of hfe iself, the tie to infor-
matics is made explicit: “The irrational output of a faulty brain is like the
faulty wiring of a computer, in which failure is caused not by the information
fed into the computer, but by incorrect processing of that information after it
enters the black box™ (Koshland 1990:189). Besides the articles on the genome
project and the map insert, the issue contains a research news picce called
“The High Culture of Neuroscience™ and eight reports from neurabiology,
spanning the range from molecular manipulation of ion channels to a study of
primate behavior to a psychological assessment of human twins reared apart.

Lacated in the potent zones where molecular genetics and neurobiology
ideologically converge, this last study on twins reared apart lists as its first au- -
thor Thomas Bouchard, a former student of Arthur Jensen {Bouchard et al.
1990}. Jensen promoted the idea of the linkage of genetic inheritance, 1Q, and
race in a famous 1969 Harvard Educational Review article. The special gene-map
issue of Science was the first major professional journal to publish Bouchard’s
controversial work, which ascribes most aspects of personality and behavior to
genes. Many of Bouchard’s papers had been rejected through peer review, but
he brought his message successtully to the popular media anyway. Following
Science’s publication of his study, Bouchard’s ideas gained authority and promi-
nence in public debates about genetics and behavior (Nelkin and Lindee
1995:81-82; Jensen 1969).

Cartography, the high science of the Age of Exploration, tropically orga-
nizes the first Sefense gene map issue from the design of its cover to the content
of its prose. Collectively labeled “The Human Map,” the cover is a collage of
mapping icons—including a Renaissance anatomical human dissection by Vesal-
s, a Mendelian genetic-cross map superimposed on the great scientist’s facial .
profile, a radioactively labeled region of metaphase chromosomes, a linkage map
and a bit of sequence data rendered by the cartographical conventions that have
emerged in the genome projects, a flow diagram through the outline of a mouse
body, and a computer-generated colored-cell map of an unidentified abstract
territory. The cover design is explained inside: “Just as the ancient navigators de-
pended on maps and charts to explore the unknown, investigators today are
building maps axd charts with which to explore new scientific frontiers.™

The reference to the Renaissance cartographers, a common rhetorical




device in genome discourse, is not idie. Genomics “globalizes” in specific
ways. Species being is materially and semiotically produced in gene-mapping
practices, just as particular kinds of space and humanity were the fiuit of ear-
lier material-semiotic enclosures. Traffic in bodies and meaningful is equally at
stake. The orthodox stories of the Renaissance and early modern Europe are
useful to my narrative of genotme mapping as a process of bodily spatialization
akin to enclosing the commens in land, through institutions of alienable prop-
erty, and in authorship, through institutions of copyright. Harvey points out
that the introduction of the Ptolemaic map into Florence from Alexandria in
1400 gave Europeans the critical means o see the world as a global unity
(Harvey 1989:244-52). The Prolemaic map and its offipring were the air-
pumps of scientific geography, embedded in material, literary, and secial tech-
nologies that made the “global” a mobile European reality. “Mathematical
principles could be apphed, as in optics, to the whole problem of representing
the globe on a flat surface. As a result it seemed as if space, though infinite, was
conquerable and containable for purposes of human occupancy and action”
{Harvey 1989:246). The elaboration of perspective techniques in midfifteenth-
century Fiorentine art was entwined with the construction of individualism
and perspectivism critical to modern spaces and selves. The sixteenth-century
Flemish cartographer Gerardus Mercator, after whom at least one biotechno-
logical corporation is named, crafted projections of the globe geared to navi-
gation on the high seas in 2 period of intense wortld exploration by Europeans.
All of these practices constituted a major reworking of conceptions of space,
time, and person. And all of these practices are in the family tree of genetic
mapping, which once again is a local practice enabling certain sorts of power-
charged global unity. No wonder Mercator’s grids and projecrions are part of
the scientific unconscious of biotechnology researchers and advertisers.
Bruno Latour discusses the mobilization of worlds through mapping prac-
tices; cartography is a metaphor and a technology of the highest importance
(Latour 1987:215-57). Cartography is perhaps the chief tool-metaphor of
technoscience. “Mapping Terra Incognita (Humani Corperis),” the news story to-
ward the fess technical front of Scdence’s first special issue on the genome project,
has all of the expected allusions to Vesaliuss Renaissance anatony (Culliton
1990:210~12). This kind of ubiquitous new world imagery, like the extended
propaganda for cybernetics in the United States in the 1950s and 1960s, indi-
cates a “distributed passage point” through which many popular and technical
projects get loosely associated with the high gloss of molecular biology and
biotechnology (Bowker 1993). The second article on genome mapping in the
special issue, “Mapping the Human Genome; Current Status” (Stephens et al.
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1990), charts another kind of intersection, one Latour called an “obligatory pas-
sage point,”?’ This node represents the fruit of the mobilization of resources
and the forging of alliances among machines, people, and other entities
that force others to pass through here, and nowhere else. The sociotechnical

achievements of molecular biology are a node through which many miwst pass:

Figure 45  Courtesy of New England Biolabs. Concept and design by Mycoff, Inc.




paleoanthropologists who wish to resolve evolutionary arguments, physicians
who wish to diagnose and treat disease, developmental biologists who seek res-
olution of their questions, ideologists who proclaim legitimation for or exem-
plary condemnation of technoscience, Molecular biology does not just claim to
be able to decode the master molecule; it installs the tollbooths for a great deal
of coliateral traffic through nature.

The human genome map inserted into the special issue of Sdence in 1990
inzugurated the practice of anmually giving each subscriber-member of the
AAAS a personal copy of the most up-to-date chart available. The practice
reverberates with Nafional Geographic's presentation to subscribers of the new
Robinson projection map of the globe in its January 1988 issue, which featured
on the fronz cover the holographic portrait of the endangered planet Earth at
the dawn of the decade to save man’s home word. (A holographic ad for
McDonald’s, with appropriate words frem the transnational fast-food chain’s
founder, graced the back cover.) Just as all subscribers to National Geographic are
autematicaily members of a scientific society, and so patrons of research, all sub-
scribers to Scence are members of the AAAS and share symbolically in its ideo-
logical and material privileges. As subscribers, “we” are the constituents of
technoscience, 2 mapping practice of the highest order. With over 150,000 sub-
scribers, Seience reaches about three times the nurnber as does Natfive, its British
sibiing and nearest world-class competitor. Nattonal Geographic, of course, reaches
miflions.

In a mid-1990s ad for DNA-cutting enzymes, New England Biolabs aston-
ishingly invokes the imploded global bodies materialized by both National
Geographic and the Human Genome Project {Figure 4.5]. The Global Native
embodies the Global Gene. Once more, difference is mapped and enclosed; att,
science, and business join in the dance, From the left side of the .page, against a
black background the body of a beautiful young woman with generically {and
oxymoronically) “indigenous” facial features flows forward. Her body is the
mapped terran globe, shaped to her ovely femate contours, and she is its soul. Of
the earth, she moves through it as both its spirit and flesh. Arms raised in a dance
gesture, the native woman 1s clothed with the tissue of the mapped planet, which
biflows out into a semicircle continuous with her graceful figure. Marked off by
its geometric coordinates, the projection map shows the bulge of West Africa and
the Atlantic Qcean. The seas are dotted with the great sailing clipper ships of
Europe’s age of exploration and marked with the fabulous Latin names bestowed
by the navigators’ culture. The map-woman is an animated Mercator projection.

The earth is both the woman’s body and her dress, and the color-enhanced
regions highlighting che beige tones of the swirling hemispherical
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corpus/fabric are like style elements in a Usnited Colors of Benetton celebration
of global multiculturalism. To remember the slave trade and the middle passage
across the region of the world shown on this lovely map seems a petty thing 1o
do. The woman-earth’s body confronts text at the middle of the page: “Map-
ping the Human Genome.” The earth and the genome are one, joined in the
trope of the technoscientific map. “Advanced by a diverse range of §-base
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Cutters,” the new cartography will be enabled by New England Biolabs’ re-
striction enzymes. Map, woman, earth, goddess, science, body, inscription,
technology, life, the native: All are collected in an aestheticized image like a
Navajo sand painting that places the holy people inside the four sacred moun-
rains. Who said master narratives, universalism, and holism were dead in the
New World Order’s extended netwaorks? Advanced by all of the code-analyz-
ing restriction enzymes given by the globalized history of race and gender,
naturalization has never been more florid. But I doubt that is what New En-
gland Biolabs meant to signify in its ad promising “exceptional purity and un-
matched value essential for success in your genomic research.”

In short, biotechnology in general and the Human Genome Project in
particular aim high. No wonder the Human Genome Project’s apologists have
called it biology’s equivalent to putting a man on the meon. Where else could
he go with all that thrust? The Human Genome Project is discursively pro-
duced as, once more, “one small step. . . .” At this origin, this new frontier,
man’s footprints are radioactive traces in a gel; at the dawn of hominization,
the prints were made in volcanic dust at Laetoli in Ethiopia; at the dawn of the
space age, a white man, acting as surrogate for mankind, walked in moon dust.
All of these technoscientific travel narratives are about freedom; the free world;
democracy; and, inevitably, the free market,

Representation, Recursion, and the Comic
Under the signifiers of freedom and democracy, a third Neibart cartoon on
this theme completes this comic chapter’s catalog of the savvy artst’s potent
jokes. Two senior white male scientists in business suits, one the same successful
feliow who acquired the technohumanist portrait of man in the form of a DINA
separation gel, stand with their hands raised above their heads in the sign of vic-
tory on the stage above the cheering mob at a political convention [Figure 4.6].
The figures in the crowd wave the red, white, and blue banners inscribed with
name of their constituencies: DINA, protein, ACGT, RNA, PCR,, and all the
other molecular actors in the genomic drama. “With 90% of the vote already in,
it is a landshide” for the E~C Apparatus Corporation’s power supply. The joke
makes the concretized entities of the biotechnological laboratory into the vot-
ers in the democracy of science. The molecules and processes—themselves the
feat of the scientists in the scene we have learned to read through the pages of
Sctence in Action (Latour 1987) and Leviathan and the Air-Pump (Shapin and Schaf-
fer 1985)—are the actors with a vengeance. The sedimented feats of techno-
scientific virtuosity authorize their ventriloquists under the sign of freedorm and
choice. Clearly, this is material subject construction, Oedipal or not.
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Jokingly ironized in the Netbart cartoon, this scene is also gene fetishism at
its most literal. Literary, social, and material technologies converge to make the
objects speak, just as Shapin and Schaffer showed us in the story of Robert
Boyle’s air-pump. In the culture of no culture conjugated with the nature ofno
nature, the objects speak with a withering directness. For all their inventiveness
in making fabulous natural/cultural hybrids that circulate fluidly in vast net-
works, many actants in genome discourse seem “to be suifering from an
advanced case of hardening of the categories”

[t is not new to link the stories of science and democracy, any mote than it .
is new to link science, genius, and art, or 1o link strange night births and manly -
scientific creations. But the interlocking family of narratives in the contempo- -
rary U.S, technoscientific drama is stunning. The Neibart cartoon must be read -
in the context of Stience 85s cover of a decade ago,“The American Revolution.” -
The magazine cover featured the chip and the gene, figured, as always, as the =
double helix, against the colors of red, white, and blue, signifying the New World =
Order, Inc., of nature “enterprised up” {Strathern 1992:39}, where free trade and
freedom implode. This warped field is where, to misquote the U.S. Supreme
Court chief justice with whom I founded this chapter’ juridical order, “Life |
Itself is always an experiment.” It is, at the least, a real venture in marketing:.
through the wormholes. i

What, then, are advertisements in technoscience doing? Do the ads in mag--
azines such as Srience matter, and if so, how? Can I really make a case for reading..::_f_
these materials as even gently ironic rather than simply celebratory and instru-
mental in strengthening gene fetishism? Is anxious humor enough to force the
trope into the open and disrupt literalism? Who besides me is anxiously laugh-- :-:
ing or crying at these ads? Fundamentally, these are empirical questions;and I do:i
not know much about the many ways in which ad designers in technoscience
produce their work, how graphic artists’ views do and do not converge with sci~
entists’ or corporate managers’ discourse, or how readers appropriate and rework
ad images and text. I do know that the ads are more than pretty designs and :
helpful information. :

Even though many of the ads contain considerable technical information, I
do not think a very good case can be made for seeing these ads principally as sales .
strategies. The companies that supply the key equipment and products to mod-
ern biological and engineering labs have more effective mechanisms for inform-
ing and servicing clients. Company and product name recognition is enhanced,
and | would not argue against modest functionalist economic readings of such
ads. At the least, urged to find out more about potentially powerful tools, reacders
get toll-free phone numbers and reader-response cards for ordering catalogs.




At least as significantly, the readers of these ads taste the pleasures of narra-
tive and figuration, of recognizing stories and images of which one is part.
Advertising is not just the official art of capitalism; advertising is also a chief
reacher of history and theology in postmodernity. The debates about historical
and literary canons should be taking place in graphic artists’ studios in corpora-
tions as well as in classrooms. The ads draw from and contribute to a narrative
and visual world thac activates the unconscious mechanisms that issue in the
possibility of a joke. The joke is a sign of successful interpellation, of finding
oneself constituted as a subject of knowledge and power in these precise regions
of sociotechnical space. Whoever is inside that joke is inside the materialized
narrative fields of technoscience, where better things for better living come to
life. These ads work by interpellation, by calling an audience into the story, more
than by informing instrumentally rational market or laboratory behavior. Such

" fere it is in Genesis: ' He tpok one of Adam's ribs, and made the rib inte a woman.’
Cloning, if I ever heard it.

Figure 47  © 1996 Sidney Harris. Cartoan from Science magazine. March 1, 1991.
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interpellation is the precondition of any subsequent rationality, in epistemology -
or in other such duplicitous free markets. In the Book of Life Itself, fetishism in :
all its flavors is comic to the end.

Finally, the Neibart cartoons critically comment on—or complicitously
appeal to-—the comic in quite another sense than “funny”” In the literary analy-
sis of the comic mode in drama, “comic” means reconciled, in harmony, secure -
in the confidence of the restoration of the normal and noncontradictory. For
example, Shakespeare’s comedies are not funny; rather, their endings restore the
normal and harmonious, often through the ceremonies of marriage through
which opposites are brought together. The comic does not recognize any com~.
tradictions that cannot be resolved, any tragedy or disaster that cannot be healed.

The comic mode in technoscience is reassuring in just this way.*® For those
who would reassure us, the comic is just the right mode for approaching the end '
of the Second Christian Miliennium.

Hardly surprisingly, edgy and nervous I have no choice but to end by jok-
ingly repeating myself in a comic recursion that restores few harmonies. In a-
March, 1991, Scence cartoon by Sidney Harris, a white male researcher in a lab: |
coat reads out loud to a white female scientist, similarly dressed, both sur-:
rounded by their experimental animals and other equipment: “Here it is in
Genesis: ‘He took one of Adam’s ribs and made the rib into a woman.” Cloning,
if 1 ever heard it” [Figure 4.7]. WomanT™ cultured from the osteoblasts of
ManT™: This Genesis replicates salvation history compulsively, repeating in saecs
ula saeculorum “a few words about reproduction from an acknowledged leader in
the field ”3? :

Figuring the implosion of informatics and biclogics, this bastard seriptural
quotation cemes from a Logic General Corporation ad for its early 1980s soft-
ware duplication system. [Figure 4.8] In the foreground, under the earth-san’
logo of Logic General a biological white rabbit has her paws on the grid of 2
computer keyboard. The long-eared rodent is generally a cultural sign of fecun-:
dity, and “breeding like rabbits” is a popular figure of speech. But Logic General’s. o

hare evokes especially the pregnancy-test bunny made famous in the history of
THM :

reproductive medicine. Like Du Pont’s OncoMouse ™, who is climbing toward

the blindingly bright open shutter of a camera, this rabbit is peering at a lumi-
nous icon of technoscientific illumination, but with Logic General we are not in
a biological laboratory. Looking into the screen of a video display terminal, the >
organic rabbit faces its computer-generated image, who also locks its cybergaze:
with the reader of the ad. In her natural electronic habitat, the virtual rabbit is on -
a grid that insists on the world as a game played on a chesslike board, or::
Cartesian grid, made up of a square array of floppy disks. The disks constitute a §




kind of Mercator™™

replication-test bunny is a player in SimLife. Retarning to the opening epigraph

projecdon at the end of the Second Millennivm. The

to this chapter, I remember its version of the injunction to be fruitful and mul-
tipty:“Give life to different species in the Biology Lab and customize their look
with the icon editor”

Figure 4.8 A Few Words about Reproduction. Courtesy of Logic General Corporation.
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Like OncoMouse ™ both the pregnancy-test and the replication-test rab-

. bits in the Logic General ad are cyborgs—compounds of the organic, technical,

mythic, textual, economic, and pohitical—and they call us, interpellate us, inta a
world in which we are reconstituted as technoscientific sebjects. Inserted into
the matrices of technoscientific maps, we may or may not wish to take shape
there. But, literate in the reading and writing practices proper to the technical-

~ mythic territories of the laboratory, we have littde choice. We inhabit these nar-

ratives, and they inhabic us. The figures and the stories of these places haunt us,
literally. The reproductive stakes in Logic General's text—and, in general, in the
inscription practices in the laboratory—are future life forms and ways of life for.
humans and nonhumans. The genome map is about cartographies of struggleﬁ-
against gene fetishism and for livable technoscientific corporealizations.

Where else is there to go from here in the net the Modest Wr-_
ness(@Second_Millennsurn has been surfing but to another haunting cyborg, Wthh'..'
also troubles copying practices 1n the gravity well produced by the implosion of
informatics and biologics, that 15, to that newo fuevo, the fetus? '




FETUS

The Virtual Speculum in the New World Order

These are the days of miracle and wonder
This is the long-distance call

The way the camera follows us in slo-mao

The way we look to us all

The way we ook to a distant constellation
That’s dying in a corner of the sky

These are the days of miracle and wonder
And don’t cry, baby, dont cry

It was a dey wind

And it swept across the desert

And it curled into the circie of hirch

And the dead sand

Falling on the children

The mothers and the fathers

And the automatic earth

Medicine is magical and magical is art
The Boy in the Bubble
And the baby with the baboon heart

And I believe

These are the days of lasers in the Jungle
Lasers in the jungle somewhere
Staccato signals of constant information
A loose affiliation of millionaires
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And billionaires and baby
These are the days of miracle and wonder
This {s the long-distance call

Paul Simon, “The Boy in the Bubble™!
© Paul Simon/Paul Simon Music (BMI)

In its ability to embody the union of science and nature, the
embryo might be described as a cyborg kinship entity.
— Sarah Franklin,“Making Representations”

The fetus and the planet Earth are sibling seed worlds in technoscience. If NASA pho-
tographs of the blue, cloud-swathed whole Barth are icons for the emergence of-
global, national, and local struggles over a recent natural-technical object of
knowledge called the environment, then the ubiquitous images of glowing, free—
fleating human fetuses condense and intensify struggles over an equally new and:
disruptive technoscientific object of knowledge, namely “life itself” Life as a sysﬁ :
tem to be managed-—a field of operations constituted by scientists, artists, car<':
toonists, community activists, mothers, anthropologists, fathers, publishers;-,'.' :
engineers, legislators, ethicists, industrialists, bankers, doctors, genetic counselors'; )
judges, insurers, priests, and all their relatives—has a very recent pedigree.? Thf_ﬁ e
fetus and the whole Earth concentrase the elixir of life as a complex system, that ™
is, of life itself. Each image is about the origin of life in a postmodern world.
Both the whole earth and the fetus owe their existence as public objects 1o
visualizing technologies. These technologies include computers, video canieras, ::
satellites, sonography machines, optical fiber technology, television, microcine-
matography, and much more. The global fetus and the spherical whole Earth.
both exist because of, and inside of, technoscientific visual culture. Yet, T think',_':
both signify touch. Both provoke yearning for the physical sensuousness of a wet;
and blue-green Earth and a soft, fleshy child. That is why these images are so:
ideologically powerful. They signify the immediately natural and embodied;
over and against the constructed and disembodied. These latter qualities are’
charged against the supposedly violating, distancing, scopic eye of science and:
theory. The audiences who find the glowing fetal and terran spheres to be pow=
erful signifiers of touch are themselves partially constituted as subjects in the
matetial-semiotic process of viewing. The system of ideological oppositions
between signifiers of touch and vision remains stubbornly essential to political
and scientific debate in modern Western culture. This system is a field of mean-



ings that elaborates the jdeological tension between body and machine, nature
and culture, female and male, tropical and northern, colored and white, tradi-
tional and modern, and lived experience and dominating objectification,

The Sacred and the Comic

Sometimes complicitous, sometimes exuberantly creative, Western femi-
rists have had little choice about operating in the charged field of oppositional
meanings structured around vision and touch. Small wonder, then, that feminists
in science studies are natural deconstructionists who resolutely chart fields of
meanings that unsettle these oppositions, these setups that frame human and
nonhuman technoscientific actors and sentence them to terminal ideclogical
confinement (see, for example, Treichler and Cartwright 1992). Because the
fruit issuing from such confinement is toxic, let us try to reconceive some of the
key origin stories about human life that congeal around the images of the fetus.
In many domains in contempotrary European and U.S. cultures, the fetus func-
tions as a kind of metonym, seed crystal, or icon for configurations of person,
family, nation, origin, choice, life, and future. As the German historian of the
body Barbara Duden put it, the fetus functions as a modern ““sacrum.” that is, as an
object in which the transcendent appears (IDuden 1993). The fetus as sacrum is
the repository of heterogeneous people’s stories, hopes, and imprecations.
Attentive to the wavering opposition of the sacred versus the comig, the sacra-
mental versus the vulgar, scientific illustration versus advertising, art versus
porrography, the body of scientific truth versus the caricature of the popular
joke, the power of medicine versus the insult of death, ] want to proceed here by
relocating the fetal sacrurn onto 1ts comic twin.

In this task, I am instructed by feminists who have studied in the school of
the masters. Two feminist cartoons separated by twenty years, and a missing
image that cannot be a joke, will concern me most in this chapter’s effort to read
the comics in technoscience. Set in the context of struggles over the terms,
agents, and contents of human reproduction, all three of my images trouble a
reductionist sense of “reproductive technologies.” Instead, the images are about
a specifically feminist concept called “reproductive freedom.” From the point of
view of ferninist science studies, freedom projects are what make technical pro-
© jects make sense—with all the specificity, ambiguity, complexity, and contradic-
tion inherent in technoscience. Science projects are civics projects; they remake
citizens. Technoscientific liberty is the goal. Keep vour eyes on the prize.”

The first image, a cartoon by Anne Kelly that I have named Firmol
Speculum, is a representation of Michelangelo’s painting Creation of Adam on the
ceiling of the Sistine Chapel* [Pigure 5.1, Virtual Specubum)|. Virtual Speculum is a
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caricature in the potent political tradition of “literal” reversals, which excavate
the latent and implicit oppositions that made the original picture work. In
Kelly's version, a female nude is in the position of Adam, whose hand is
extended to the creative interface with not God the Father but a keyboard for o
computer whose display screen shows the global digital fetus in its amniotic sac.
A female Adam, the young nude woman is in the position of the first man,
Kelly’s figure is not Bve, who was made from Adam and in relation to his need.®
In Virtual Speculusn, the woman is in direct relation to the source of lite itself.
The cartoon seems to resonate in an echo chamber with a Bell Telephone
advertisement that appeared on U.S. television in the early 1990s, urging potenZ
tal long-distance customers to “reach out and touch someone” The'
racial-echnic markings of the cast of characters varied in different versions of the-
ad. The visual text showed a pregnant woman, who is undergoing ultrasono-
graphic visualization of her fetus, telephoning her husband, the father of thef_'
fetus, to describe for him the first spectral appearance of his issue. The
description is performative: that is, the object described comes into existence,.
experientially, for all the participants in the drama. Fathers, mothers, and children’
are constituted as subjects and objects for each other and the television audience,”
Life itself becomes an object of experience, which can be shared and memorial.'—f -
ized. Proving herself to be a literate citizen of technoscience, the pregnant’:’
wormman interprets the moving gray, white, and black blobs on the televised son'p-_:-_-:::

Figure 5.1  Cartoon from Morwegian Feminist Journal, wv oM kviHNeroRsiins, No, 3, 1992



gram as visually obvious, differentiated fetus. Family bonding is in full flower in
Bell Telephone’s garden of creation. Surrogate for the absent father, the mother
touches the on-screen fetus, establishing a tactile link between both parents-to-
be and child-to-be. Here are interactive television and video of a marvelous
kind. The mother-to-be’s voice on the phone and finger on the screen are liter-
ally the conduits for the eye of the father. These are the touch and the word that
mediate life itself, that turn bodies and machines into eloquent witnesses and
storytellers.

Through advertising, Bell Telephone puts us inside the dramauc scenarios
of technology and entertainment, twins to bicmedicine and art. In the ad, repro-
ductive technology and the visual arts—historically bound to the specific kinds
of observation practiced in the gynecological exam and the life-drawing class——
come together through the cirdes of mimesis built 1nto communications prac-
tices in the New World Order. Life copies art copies technology copies
communication copies life itself. Television, sonography, computer video dis-
play, and the telephone are all apparatuses for the production of the nuclear fam-
ily on screen Voice and touch are brought into life on screen.

Kelly’s cartoon works off the fact, which remains odd to wormen of my
menopausal generation, that in many contemporary technologically mediated
pregnancies, expectant mothers emotionally bond with their fetuses through
learning to see the developing child on screen during a sonogram.® And so do
fathers, as well as members of Parliament and Congress.7 The sonogram is liter-
ally a pedagogy for learning to see who exists in the world. Selves and subjects
are produced in such “lived experiences.” Quickening, or the mother’s testi-
mony to the movement ot the unseen child-to-be in her womb, has here nei-
ther the experiential nor the epistemnological authority it did, and does, under
different historical modes of embodiment. In Kelly’s version, the bonding pro-
duced by computer-mediated visualization also produces subjects and selves; the
touch at the keyboard is generative—emotionally, materzally, and epistemologi-
cally. But things work both similarly and differently from the way they do on the
Sistine Chapet ceiling or in the Bell Telephone TV advertisement.

In Virtual Speculum the grayish blobs of the television sonogram have given
place to the defined anatomical form of the free-floating fetus. Kelly's on-screen
fetus is more like an fr vivo movie, photograph, or computer-graphic recon-
struction—all of which are received at least partly within the conventions of
post-Reenaissance visual realism, which the bloblike sonographic image has
great difficulty invoking. The televised sonogram 15 more like a biological mon-
ster movie, which one still has to learn to view even in the late twentieth cen-
tury. By contrast, to those who learned how to see after the revolution in
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painting initiated in the fifteenth and sixteenth centuries in northern and south-.
ern Hurope, the free-floating, anatomically sharp, perspectivally registered fetal
image appears self-evident at first viewing. Post-R enaissance anatomical realism
and late-twentieth-century computer-generated corporeal realism still share
many, although not all, viewing conventions and epistemologial assumptions.
The fetus like the one in Virtual Speculwm is the iconic form that has been

made so familiar by the exquisite, internationally distributed images produced
by the Swedish biomedical photographer Lennart Nilsson. Endoscopic
intrauterine fetal visualization began in the 1950s, well before sonograms were
part of the cultural terrain. The visible fetus became a public object with the
April 1965 Life magazine cover featuring Nilsson’s photograph of an intrauter-
e eighteen-week-old developing human being encased in its bubblelike
ammniotic sac. The rest of the Nilsson photos in the Life story,“The Drama of Life’
Before Birth,” were of extrauterine abortuses, beautifully lit and photographed:
in color to become the visual embodiment oflife at its origin. Not seen as abor-:
tuses, these gorgeous fetuses and their descendants signified life itself, in its tranc.
scendent essence and Immanent embodiment. The visual image of the fetas is:
like the DINA double helix-—not just a signifier of life but also offered as the-:
thing-in-itself. The visual fetus, like the gene, is a technoscientific sacrament;:- .

The sign becomes the thing itself in ordinary magico-secular transubstantmtlon o

Nilsson'’s images have spiked the visual landscape for the past thircy years i
each time with announcements of originary art and technology, originary per: '
sonal and scientific experience, and unigue revelations bringing what was hid:—';- e
den into the light. Nilsson's photographs are simultaneously high art, scientific. -
illustration, research tool, and mass popular culture. The 1965 “Drama of Life %
Before Birth” was foliowed by the popular coffee-table-format book, A Child Is >
Born (Nilsson 1977); the NOVA television special in 1983, “The Miracle of ©

Life”; the lavishly illustrated hook (Nilsson 1987) on the immune system, .
including images of developing fetuses, The Body Victorious; and the August 1990. ° :
Life cover photo of a seven-week-old fetus, with the caption “The First Pictures. :
Ever of How Life Begins” and the accompanying story, “The First Days of
Creation."® Finally, moving from conception through breastfeeding, A Child Is -

Born was issued in 1994 as a compact-disk adaptation whose content-rich mul-:"

timedia design offers interactive features as part of the visual fetal feast (Nﬂssofi _' _
and Hamberger 1994).7 Truly, we are in the realm of miracles, beginnings, and
promuises. A secular terrain has never been more explicitly sacred, embedded in .
the narratives of God's first Creation, which is repeated in miniature with each
new life. 10 Secular, scientific viszal culture is in the immediate service of the
narratives of Christian realism. “These are the days of miracle and wonder.” We




are in both an echo chamber and a house of mirrors, where, in word and image,
ricocheting mimesis structures the emergence of subjects and objects. It does
not seem too much to claim that the biomedical, public fetus—given flesh by
the high technology of visualization—is a sacred-secular incarnatior, the mate-
rial realization of the promise of life itself. Here is the fusion of art, science, and
creation. No wonder we look.

The Kelly cartoon is practically an exact tracing of its original. Looking at
Kelly’s cartoon returns the reader of comics to Michelangela’s Creation of Adam,
[Figure 5.2. Creation of Adam| For “modern” viewers, the entire ceiling of the
Sistine Chapel signifies an eruption of salvation history into a newly powerful
visual narrative medium. [Figure 5.3. The Sistine Chapel Floor.] Accomplished
between 1508 and 1512 under the patronage of Pope Julius II, the ceiling’s fres-
cos mark a technical milestone in mastering the Renaissance problem of pro-
ducing a convincing pictorial rendering of narrative. The gestures and attitudes
of the human body sing with stories. Part of the apparatus of production of
Christian humanism, which has animated the history of Western science,
European early modern or Renaissance painting developed key techniques for
the realization of man. Or, at least, such techniques provide a key way “modern
man” tells his history.

Although I will not trace them, innovations in literary technology are also
part of this story. Bric Auerbach (1953) places the critical muration in Dante’s
Divine Comedy, with its powerful figurations of salvation history that locate
promised transcendental fulfillment in the material tissues of solid narrative
flesh. Figurations are performative images that can be inhabited. Verbal or visual,
figurations are condensed maps of whole worlds. In art, literature, and science,
my subject is the technology that turns body into story, and vice versa, produc-
ing both what can count as real and the witnesses to that reality. In my own
mimetic critical method, I am tracing some of the circulations of Christian
realism in the Hesh of technoscience. I work to avoid the terms Judeo-Chrisiian or
tmonotheist  because  the wvisual and narrative materials  throughout
Modest Witness@Second_Millenninm are specifically secular Christian renditions
of partially shared Jewish, Muslim, and Christian origin stories for science, self,
and world. But T am also trying to trace the story within a story, within which
we learn to believe that fundamental revolutions take place. I am trying to retell
some of the conditions of possibility of the stories technoscientific humans con-
time to tell ourselves, It is doubtful that historical configurations conventionally
called the “Renaissance,” or in a later version of the birth of the modern, the
“Scientific Revoluton,” or today’s rendition called the “New World Order”
actually have been unique, transformative theaters of origin. But they have been
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narrativized and canonized as such cradles of modern humanity, especially
technoscientific humanity with its secular salvation and damnation histories.
Certainly, in this book, if only by opposition, I am complicit in the narrativiza-
tion and figuration of the Scientific Revolution and the New World Order.
Modest_Witness(@Second_Millennium ineditates on world-making machines that
are located at two ends of the story of modernity. Perspective technigues and the
vacuumn pump, at one end, and the computer and the DNA sequencing
machine, on the other end, are the artifacts with which we convince ourselves
our histories are true.

Metonymic for the entire array of Renaissance visual techniques, Albrecht
Diirer’s Draughisran Drawing a Nude (1538) conventionally dramatizes the story.'._'.
of a revolutionary apparatus for turning disorderly bodies into disciplined artand
science. [Figure 5.4, Draughioman Drwing a Nude] In the drawing, an old man uses:

a line-of-sight device and a screen-grid to transfer point for point the features of
a voluptuous, reclining female nude onto a paper grid marked off into squares,
The upright screen-grid separates the prone woman on the table, whose hand is
poised over her genitals, from the erectly seated draughtsman, whose hand::
guides his stylus on the paper. Diirer’s engraving attests to the power of the tech—-ff:
nology of perspective to discipline vision to produce a new kind of knowledge
of form. As art historian Lynda Nead argued, “Visual perception is placed on the
side of art and in opposition to the information yielded through tactile percep—.'-.':
tion. ... Through visual perception we may achieve the illusion of a coherent and "
unified self™ (1992:28). Here, as with Diirer’s drawing, the disciplining screen
between art and pornography is paradigmatically erected. i

The gendering of this kind of vision 1s, of course, not subtle. Indeed, femi--.
nists argue that this visual technology was part of the apparatus for the production .

Figure 5.2 The Creafion of Adam, Sistine Chapel ceiling, 1511-12.




of modern gender, with its proliferating series of sexually charged oppositions
condensed inte the tension at the interface between touch and vision. Nead
writes, “Woman offers herself to the controlling discipline of illusionistic art.
With her bent legs closest to the screen, [Dtrer’s} image recalls not simply the life
class but also the gynecological examination. Art and medicine are both fore-
grounded here, the two discourses in which the female body is most subjected to
scrutiny and assessed according to historically specific norms” (1992:11).
Obviously, it is only after the institutions of the life class and the gynecological
exam emerged that Ditrer’s print could be retrospectively read to recall them.

As part of reforming her own self-making technology, Nead, the feminist art his-

N

Although history has long forgotten them,
Lambini & Sons are generally credited
with the Sistine Chapel floor.

Figure 5.3 “The Sistine Chapel Floor” © Gary Larson.
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torian, is telling & story about the birth of the figure of Woman. As for me, the .
feminist analyst of technoscience attuned to artisde and biomedical visual
delights, T see Diirer’s majestic print and Bell Telephone’s television advertising
through the grid of Kelly’s virtual speculum. In the life class and gynecological
exani that is technoscience, critique caresses comedy. I laugh: therefore, L am . .,
implicated. I laugh: therefore, | am responsible and accountable. That is the best
I can do for moral foundations at the tectonic fault line joining the sacred, the
scientific, and the comic. And everyone knows that end-of-the-millennium
Californians build their houses, and their theories, on fault lines.

In Renaissance visual technology, form and narrative implode, and both
seem merely to reveal what was already there, waiting for unveiling or discovery. =
This epistemology underlies the European-indebted sense of what counts as
reality in the culture, believed by many of its practitioners to transcend all cul- _"::_
ture, called modern science. Reeality, as Westerners have known it in story and . :
image for several hundred vears, is an ¢ffect but cannot be recognized as such -
without great moral and epistemological angst. The conjoined Western modern i
sense of the “real” and the “natural” was achieved by a set of fundamental inno- ..
vations in visual technology beginning in the Renaissance. '
Twentieth-century scientists call on this carlier visual technology for insist-

ing on a specific kind of reality, which readily makes today’s observers forget the':
conditions, apparatuses, and histories of its production. Especially in computer-;
and information sciences and in biotechnology and biomedicine, representa-
tions of late-twentieth-century technoscience make liberal use of iconic exem-

plars of early modern European art/humanism/technology. Current images of -

technioscience quote, point to, and otherwise evoke a small, conventional, potent’: .

stock of Renaissance visual analogs, which provide a legitimate lineage and ori-
gin story for technical revolutions at the end of the Second Christian:

Millennium. Today’s Reenaissance Sharper Image Catalogue'> includes the anato-

Figure 5.4 Albrecht Direr, Draughtsman Drawing a Nude, 1538,




mized human figrares in De fumanis corporis fabrica of AndreasVesalius, published in
Basel in 1543; Leonardo daVinets drawing of the human figure illustrating pro-
porticns, or the Finadan Man, (ca. 1485-1490); Diirer’s series of plates on per-
spective techniques; the maps of the cartographers of the “Age of Discovery™;
and, of course, Michelangelo’s Creation of Adam. Invoking this ready stock, 2 ven-
rure capitalist from Kleiner Perkins Caufield & Byers mutated the analogies to
make a related historical observation, noting that biotech has been “for human
biology what the Italian Renaissance was for art” (Hamilton 1994:85). In
technoscientific culture, at the risk of mild overstaterment I think one can hardly
extend an index finger (or finger substitute} toward another hand (or hand sub-
stitute) without evoking the First Author’s {or First Author Substitute’s) gesture.

In Michelangelo’s version of authorship, Adam lies on the earth, and, con-
veyed by angels, God moves toward him from the heavens. An elderly, patriar-
chal God the Father reaches his right index finger to touch the languidly
extended left index finger of an almost liqud, nude, young-man Adam. A con~
ventional art history text concludes, “Adarm, lying like a youthful river god,
awakens into life” {Rubenstein et al. 1967:99; see also Jansen and Jansen
1963:359-60). Adam is a kind of watery, earth-borne fetus of humanity,
sparked into Iife on a new land by the heavenly Father. Michelangelo’s God,
however, Is also carrying another, truly unborn human being. Still in the ethe-
real regions above the earth, Eve is held in the shelter of God's left arm, and at
the origin of mankind she and Adam are looking toward each other. It is not
entirely clear whom Adam sees, God or Woman—exactly the problem
addressed by the screen barrier between art and pornography. Maybe in inno-
cence before the Fall and at the moment of the renaissance of modern vision, a
yearning Adam can still see both at once. Touch and vision are not yet split.
Adam’s eye caresses both his Author and his unborn bride.

Anne Kelly’s drawing suggests other screens as well,such as that between art
and science, on the one hand, and caricature and politics, on the other. Like the
transparent film between art and pornography, the interface between the
medico-scientific image and the political cartoon unstably both joins and sepa-
rates modest witnesses and contaminated spectators. In both potent zones of
transformation, the reclining female nude seems suggestively common. Diirer’s
womar: in  Diughtsman Drawing a Nude, the Vems d'Urbino by Titian
{14877-1576), the Rokeby Venus by Diego Velazquez (1599-1660), Veunus at Her
Todlet by Peter Paul Ruubens (1577-1640), and Edouard Manet’s Olympia (1863)
are all ancestors for Kelly's first woman. [Figure 5.5. Rokeby Tenus.] Kelly's car-
toon figure depends on the conventions in modern Western painting for draw-
ing the recumbent nude female 14
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Lynn Randelph’s painting Fnws, part of her lusas or “deluded women” .
series, is a more formal feminist intervention into the conventions of the female
nude and her associated secretions and tools [Figure 5.0. Venus|. Scrutinizing the
standard line between pornography and art, Randelph writes," This contempo-
rary Venus is not a Goddess in the classical sense of a contained figure. She 15 an
unruly woman, actively making a spectacle of herself. Queering Botticelli, leak-
ing, projecting, shooting, secreting milk, transgressing the boundaries of her
body, Hundreds of years have passed and we are still engaged in a struggle for the
interpretive power over our bodies in a society where they are marked as a bat-
tleground by the church and the state in legal and medical skarmishes” (1993).

Kelly, however, is drawing a female Adam, not aVenus. The story is differ- .-
ent, and so is the optical technology. Kelly’s woman looks not into the mirror *
that fascinates Rubens’ and Velazquez’s nudes but into a screen that is in the
heavenly position of Michelangelo’s God. The “venereal” women with mirrors
in the history of Western painting have given way in Kelly’s drawing to the "
“authorial” woman with keyboard and computer terminal. Kelly’s woman is not |
in a story of reflections and representations. Whatever she sees, it is not her "

reflection. The computer screen 1s not a mirror; the fetus is not her double or

her copy. First Woman in Firtual Specdum looks not into the normal reality estab-
lished by Reenaissance perspective but into the virtual reality given by a time

Fiure 55  Diego Rodriquez de Silva y Velazquez, The Toliet of Yenus ("Rokeby Venus™) 1649,




called postmodernity. Both realitics are technical effects of partdicular apparatuses
of visual culture. Both realitics are simultancously material, embodied, and
imaginary. Both realities can only be inhabited by subjects who learn how to see
and touch with the right conventions. It’s all a question of interactive visual

Figire 5.4 Lynn Randolph. Venus, oil on masonite, 14 V2" x 10 Yz, 1992,
Photograph by Rick Gardner.
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technology. Reach out and touch someone; this is the long-distance call.

Not under the arm of God but in computer-generated visual space, the
fetus meets First Woman's gaze. Kellys unborn fetus, not the Adamlike woman,
isin the posidon of Michelangelo’s still uncreated Eve. From the nonperspective
of virtual space, the First Woman and the fetus confront each other as Adam and
Eve did in Michelangelo’s version of human creation. In that reading, the com-
puter screen is the embracing arm of God. Had God’s gender value been trans-
muted as Adam’s has been? Is the computer womb now female, or is gender one
of the many things at stake? Kelly’s cartoon allows at least two readings of the ..
fetus: It is either in the position of God or in that of the not-yet-created Eve. If
the fetus is Eve, the computer itself, with keyboard, is the encompassing deity =
reaching out to the female Adam’s extended but limp hand. That reading makes -
Kelly’s Adam the effect of the computer, the effect of the “creative” technologies -
of cyberspace. On the other hand, the female Adam has her hand on the keypad;
she seems to be in the position of author. Then the fetus is her file, which she is =
writing; editing; or, as one viewer suggested, deleting. Certainly, the politics of
abortion are implicit in this cartoon. Maybe she is reaching tor the “escape” key,
or perhaps merely the “conerol” key.lS

Like eraditional masculine figures in the reproductive imagery of techno-
science, who have brain children all the time,'? Kelly’s First Woman seems to o
have a pregnancy associated with the organs of cognition and writing. Her preg-.
naney is literally extrauterine. Or perhaps Kelly’s Adam is not pregnant at all;she”

may be viewing a fetus with no further connection to her once the file is closed. i

Literally, the fetus is somehow “in” the compuser. This fetus is a kind of data :
structure whose likely fate seems more connected to downloading than birth or
abortion. Just as the computer as womb-brain signifies the superior creativity of
artificial intelligence, the on-screen fetus is an artificial life form. As such, Virfual
Speculum’s fetus 1s sot disembodied. Rather, the specific form of embodiment ._
inside the apparatuses of technoscience is the material conundrum presented by
the cartoon. The computer is metonymic for technoscience, an inescapable
materialization of the world. Life itself, a kind of technoscientfic deity, may be
what is virtually pregnant. These ontologically confusing bodies, and the prac-
tices that produce specific embodiment, are what we have to address, not the
false problem of dissmbodiment. 1o Whose and which bodies——human and non- *:
human, silicon based and carbon based—are at stake, and how, in our technosci- &
entific dramas of origin?

The proliferating readings of Kellys cartoon make one conclusion
inescapable: R eversals and substitutions undo the original, opening the story up
in unexpected ways, Themselves forms of repetition, reversals and substitutions




make the condition of all repetition obvious. The great stories of mimesis are
undone. Caricature breaks the unspoken agreements that stabilized the original.
Caricatures break the frame of salvation history. Perbaps that point gives the key
for reading the multiple out-of-frame elements of Kelly’s cartoon. The preg-
nancy is ectopic, to say the least; the fetal umbilical cord and barely visible pla-
centa go off screen on the display terminal, and the electrical cords wander up
and off screen from the whole cartoon with no point of attachment in view,
The computer terminal, itself a work station, seemns to be the metafetus in the
picture. Further, this metafetus 15 an extrauterine abortus, with ripped-out
umbilical cords like those in Lennart Nikson's embiematic photographs of the
beginnings oflife itself, There is an odd kind of obstetrical art and technology at
work here. It is not just Diirer’s visual technology that makes a feminist “recall”
the gynecological exam and the life class, those troubling and productive scenes
of medical science and of art. In Kellys meditation, the examination of both art
and life is distinctly eccentric.

Fetal Work Stations and Feminist Technoscience Studies
if Kelly’s fetus cannot be the woman’s reflection, the unborn being might be
her, or someone’, project. More likely, the fetus in cyberspace signifies an
entity that is constituted by many variously related communities of practice.
This fetus is certainly an object of attention and a locus of work, and Kelly's
First Woman is at her work station.'® Feminist scholars have also been at a
“fetal work station.” Like data processors at their video terminals in the infor-
mation economy, feminists” positions at their analytical keyboards have not
always been a matter of choice. Reproduction has been at the center of scien-
tific, technological, political, personal, religious, gender, familial, class, race,
and national webs of contestation for at least the past twenty-five years. Like it
or not, as if we were children dealing with adults’ hidden secrets, ferninists
could not avoid relentlessly asking where babies come from. Our answers
have repeatedly challenged the reduction of that original and originating
question to literalized and universalized wormen’s bedy parts. It turns out that
addressing the question of where babies come from puts us at the center of
the action in the New World Order. With roots in local and international
wornen’s health movements as well 4s in various scholarly communities, since
the early 1970s feminists have developed a rich toolkit for technoscience
studies through their attention to the social-technical webs that constitute
reproductive practice.1? Idiosyncratically, I will inspect a small, recent inven-
tory from this toolbox in order to pursue my inquiry into the optical proper-
ties of the virtual speculum.
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In their powerful paper on the many constituencies who construct the
French abortifacient called RU486, sociologist Adele Clarke and her former
student Teresa Montini developed social worlds and arena analysis for feminist
science studies (Clark and Montini: 1993).2° Clarke and Montini are clear that
their own analysis turns the volume up or down on some actors more than oth-
ers; their own representations are part of the siruggle for what will count as
reproductive freedom, and for whom. Attention to this kind of peint character-
izes feminist science studies in general, whether generated from the academy or
from policy-forming and community-action sites,

Using these tools, Monica Casper (1995b) studies human fetal surgery his-
torically and ethnographically. Casper is developing the notions of the “technofe-
tus” and the “fetus as work object” Casper’s approach shows the fetus to be the site
and result of multiple actors’ work practices, including the mother’s. Because
Casper is necessarily a member of interdigitating communities of scholarly and
political practice, her own positioning is neither invisible nor unaccountable. The
many communities of practice that are held together around the technofetus are
by no means necessarily in harmony. Their work tools—rhetarical and mater— - :
ial—can make the fetus into very different kinds of entities. However, neither -
“multiplicity” nor “contestation” for their own sake are the poinc in feminist sci- -
ence studies. Joining analysts to subjects and objects of analysis, questions of - .
power, resources, skills, suffering, hopes, meanings, and lives are abways at stake. '

In a similar spirit, Charis Cussins, trained in a science studies program,
traces the continual “ontological choreography™ that constructs subjects, :
objects, and agents at an infertility clinic {Cussing 1994). Subjects and objects are
made and unmade in many ways in the extended processes of infertility treat- -
ment. Cussins shows that the different stakes, temporalities, trajectories, and '_
connections and disconpections to wormen’s and others’ bodies and part-bod- =
ies—as humans and nonhumans are enrolled together in the practices of -
technoscience—require ethnographic, sustained inguiry. i

Anthropologist Rayna Rapp’s multiyear ethnographic study of women in
NewYork City from many social classes, ethnicities, language communities, and
racially marked groups also vividly describes the plethora of material-semiotic ._ _
wotlds in which fetuses and pregnant women have their being (Rapp 1994 and -
forthcoming). Women who accept and who refuse the procedures of fetal ™
genetic diagnosis, research geneticists, genetic counselors, family members, sup-
port groups for people with genetically disabled children—all these people, var-
iously intertwined with machines, babies, fetuses, clinical materials, and each
other, make up Rapp’s research community. The consequences of all the actors’
location in these dynamic, differentiated worlds are crucial to her account, and -




her own profound mutations mn the course of doing the work grow from and
feed back into the research and writing,

In the linked interdisciplinary worlds of feminist accounts of techno-
science, Valerie Hartount, located professionally in a communications depart-
ment, tikes up the many contending discourses of maternal nature in
contemporary reproductive cultures in the United States. In a subtle and incisive
series of papers, Hartouni examines first how class, gender, and genetic parent-
hood interdigitate in the Baby M surrogate mother legal arguments; then how
the judiciaf injunction not to speak of race in the case of the African American
gestational surrogate Anna Johnson, who carried a child for a mixed-race
(Filipina-Anglo) couple, was nonetheless part of the saturation of the case with
ractal and class markings; and finally how the performance video S’Alines
Abortion, despate explicit prochoice Intentions, nonetheless was positioned by its
visual rhetoric inside antichoice narratives for many audiences (Hartount 1991;
1992; 1994; and forthcoming).*! Hartouni’s work is part of the broad feminist
inguiry into how genetic relationship displaces other discourses of connection
to a chuld in legal, biotechnical, familal, and entertainment worlds. Her writing
contributes to the project of crafiing the feminist visual Literacy needed for
working effectively inside a reproductive technoscience politics saturated with
visual communications practices.

Reproductive politics are at the heart of questions about citizenship, liberty,
family, and nation. Feminist questions are not a “special preserve” but a“general”
discourse critical for science studies as such. Inaugural acts of chief executive offi-
cers in mid-1990s U.S. politics illustrate an aspect of this claim. After taking the
oath of office as president of the United States in January 1993, Bill Clinton issued
his first executive orders, which established his presidency symbolicaily and mate-
riafly. His first acts did not concern war or other conventional domains of national
interest and manly action. His first acts had to do with embryos and fetuses
embedded in technoscientific contestations. Through embryos and fetuses, those
orders had to do with entire forms of life—public, embodied, and personal—for
the citizens of the state. Clinton began the process of lifting restrictions on pro-
viding information about abortion in federally funded clinics, permitting medical
experimentation on aborted fetal tissue, and allowing the importation of the con-
troversial abortifacient and potential cancer treatment RU486.

Similarly, but with opposite political intent, the fist official act of Pete
Wilson after he was reelected governor of California in 1994 was to order the
closing of a state program that provided prenatal care to pregnant “undocu-
mented” immigrant women. Wilsorn had staked his campaign on Proposition
187, which denied so—called illegal immigrants virtually afl social services, espe-
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cually public education and nonemergency medical care. Despite the denials of -
its backers, Proposition 187 was widely understood to have fundamental racial-
ethnic, class, and national targets, especially working-class Latinos of color com-
ing across the Mexican-U.S. border. The measure passed by a two-to-ane
margin. That is, Proposition 187 was overwhelmingly popular with the older,
Reepublican, white, and economically affiuent electorate who voted in the 1994
election—many of whom, including a candidate for U.S. Senate who supported
Proposition 187, had recently hired “illegal” women of color to care for their
white children while seeking to withhold social services from the children of -
these same employees. To withhold reproductive health care from “undocn- i
mented” women of color, whose children would be born U.S. citizens if their
pregnancies came to term in California, was the first concern of the reelected
executive. Fetal protection (and the health of women) suddenly looked like a

bad idea, and fetal endangerment {and the endangerment of “illegal” women of i

color) was the direct implication of the governor’s inaugural act. Biomedicine—
where postnatal people, machines, fetuses, health beliefs, diagnostic procedures,
and bodily fluids are enrolled together in potent configurations—was the arena -
of conflict. Biomedicine is where freedom, justice, and citizenship were at stake.

Finally, another of Clinton’s first public acts as commander in chief threat-

ened to queer the sacred site of the citizen-warrior by changing the U.S. armed
forces’ policy of excluding acknowledged gay men and lesbians from the military.

Y

The citizen-soldier’s “manliness” has long been at the center of the political the-

ory of the state and citizenship. However inadequately, color and gender were
addressed in the U.S. military before the category of queer. The tragicomic panic
that ensued in Congress and among the Joint Chiefs of Staff thwarted Clintons =
intent to deal with the matter by executive order. My point is that discursive,
embodied entities such as the fetus, the pregnant immigrant, and the homosexual 7 '
are not the subjects of “social” issues, in contrast to “political "matters of state and
public policy. Like the embryo or fetus and the “undocumented” pregnant -
wonnar, the queer is at the heart of contests to reconfigure precisely what public =
space is and who inhabits it. Technoscience is intrinsic to all of these struggles. . ;

The work sketched here shows that to study technoscience requires an -
immersion in worldly material-semiotic practices, where the analysts, as well as :
the humans and nonhumans studied, are all at risk—morally, politically, techni-
cally, and epistemologically. Science studies that do not take on that kind of situ-
ated knowiedge practice stand a good chance of floating off screen into an
empyrean and academic never-never land.“Ethnography,” in this extended sense,
is not so much a specific procedure in anthropology as it is a method of being at
risk in the face of the practices and discourses into which one inquires. To be at




risk is not the same thing as 1dentifying with the subjects of study; quite the con-
trary. And self-identity is as much at risk as the temptation to identification. One
is at risk in the face of serious nonidentity that challenges previous stabilities,
convictions, or ways of being of many kinds. An “ethnographic attitzde™ can be
adopted within any kind of inquiry, including textual analysis. Not limited to a
specific discipline, an ethnographic attitude is a mode of practical and theoretical
attention, a way of remaining mindful and accountable. Such a method is not
about “taking sides” in a predetermined way. But it is about risks, purposes, and
hopes——one’s own and others—embedded in knowledge projects.”?

Ethnography is not only a mode of attention, however. Textual analysis
must be articulated with many kinds of sustained scholarly interaction among
living people in hiving situations, historical and contemporary, documentary and
in vivo. These different studies need each other, and they are all theory-building
projects. No one person does all the kinds of work; feminist science studies is a
collective undertaking that cultivates a practice of learning to be at risk in all the
sorts of work necessary to an account of technoscience and medicine.

Under these conditions, looking for a feminist doctrine on reproductive

technology, in particular, or on technoscience, in general, would be ludicrous. _'
But understanding feminist technoscience scholarship as a contentious search :
for what accountability to freedom projects for women might mean, and how !
such meanings are crafted and sustained in a polyglot world of men and women, "

15 not ludicrous. Preset certainties, femninist and otherwise, about what is hap-
pening in theaters of reproduction, or any theater of technoscience, stand an
excellent chance of being flagrantly wrong. But feminist questions shape vision-
generating technologies for science studies. Freedom and justice questions are
intrinsic to the inquiry about the joinings of humans and nonhurmnans. Feminist
technoscience inquiry is a speculum, a surgical instrument, a tool for widening
all kinds of orifices to improve observation and intervention in the interest of

projects that are simultaneously about freedom, justice, and knowledge. In these

terms, ferninist inquiry is no mote innocent, no more free of the inevitable
wounding that all questioning brings, than any other knowledge project.

It does not matter much to the figure of the still gestating, feminist, |
antiracist, mutated modest witness whether freedom, justice, and knowledge are
branded as modernist or not; that is not our issue. We have never been modern *

{Latour 1993; Haraway 1994b). Rather, freedom, justice, and knowledge are—
in bell hooks’s terms—about “yearning,” not about putative Enlightenment
toundations. Keep your eyes on the prize. Keep our eyes on the prize. For hooks,
yearning is an affective and political sensibility alowing cross-category ties that
“would promote the recognition of common commitments and serve as a base
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for selidarity and coalition” (hooks 199G 27) 23 Yearning must also be seenasa
cognitive sensibility. Without doubt, such yearning is rooted in a reconfigured

unconscious, in mutated desire, in the practice of Tove,2* in the ecstatic Lope for
the corporeal and imaginary materialization of the antiracist female subject of
feminism, and all other possible subjects of feminism. Finally, freedom, justice,
and knowledge are not necessarily nice and definitely not easy. Neither vision

nor touch is painless, on or off screen.

The Right Specutum for the Joh25

An inquiry into instruments of visualization, Kelly’s cartoon can carry us
another step toward understanding feminist science studies. Virmal Speenium is -

replete with signifiers of choice, a term that has been encrusted by colonies of
sermiotic barnacles in the reproductive politics of the last quarter-century, What

counts as choice, for whom, and at what cost? What is the relation of “choeice” to -

“life,” and especially to “life itself 7

Kelly’s cartoon is not denundciatory. | do not see in it any stereotyped posi-
tion on new reproductive technelogies or pious certainty about supposed alien-

ation and disembodiment. Nor is Kelly’s cartoon celebratory. It does not reflect -
credit on the original; it does not announce a new scientific age in the image of 7
an original Creation. The cartoon depends on signifiers of information and ;

communications technologies. Information is a technical term for signal-to~noise
discrimination; information is a statistical affair for dealing with differences:
Information is not embedded in a metaphysics of reflection and representation.

The pixel grid of the cartoon’s screen will not yield a pomt-for-point emplot- ©
ment of an original body, disciplined through an ontology and epistemology of -

mimesis, reflection, and representation. Kelly is not Direr.

Instead, Virtual Speculum is diffractive and interrogatory: It asks, “Is this what _
feminists mean by choice, agency, life, and creativity? What 1s at stake here, and
for whom? Who and what are human and nonhuman centers of action? Whose -
story is this? Wheo cares?” The view screen records interfering and shifted—dif-
fracted—patterns of signifiers and bodies. What displacements in reproductive *-

positioning matter to whom, and why? What are the conditions of effective
reproductive freedom? Why are public and personal narratives of self-creation -
linked to those of pregnancy? Whose stories arc these? Who is in the cartoon,

who is missing, and so what? What does it mean to have the public fetus on
screen? Whose fetuses merit such extraordinary attention? What does it mean to
embed a joke about self-creation and pregnancy inside Western and “white”
conventions for painting the female nude? Kelly’s cartoon is embedded inside -
signifiers of the Creation, Renaissance, Scientific Revolution, Information Age,




and New World Order, How does salvation history get replicated or displaced
inside technoscience? What are the consequences of the overwhelmingly
Churistian signifiers of technoscience, If Michel Foucault wrote about the care of
the self and the development of disciplinary knowledge in two different cultural
configurations within Western history {classical Greek and modern European),
Kelly is sketching an inquiry into the apotheosis of the fetus and reproductive
technoscience as a diagnostic sign of the end of the Second Christian
Miflennium. How is care of the fetus today analogous to care of the selfin clas-
sical antiguity-—an elite set of practices for producing certain kinds of subjects?
What is the right speculum for the job of opening up observation into the
orifices of the technoscientific body politic to address these kinds of questions
about knowledge projects? I want to approach that question by going back to
the eruption of the gynecologica specubum as a symbol in ULS. feminist politics
in the early 1970s. Many feminists among my cohorts

largely young, white,
middle~class women—"*seized the masters’ tools” in the context of the Women’s
Liberation Movement and its activist women’s health movement.2% Armed
with a gynecological speculum, a mirror, a flashlight, and—most of all—each
other in a consciousness-raising group, women ritually opened their bodies to
their own literal view. The speculum had become the symbol of the displace-
ment of the female midwife by the specialist male physician and gynecologist,
The mirror was the symbol forced on wormen as a signifier of our own bodies as
spectacle-for-another in the guise of our own supposed narcissism. Vision itself
seemed to be the empowering act of conquerors.

More than 2 little ammnesiac about how colonial travel narratives work, we
peered inside our vaginas toward the distant cervix and said something like,
“Land ho! We have discovered ourselves and claim the new territory for
wortnten.” [n the context of the history of Western sexual politics—that is, in the
context of the whole orthodox history of Western phifosophy and technology—
visually self~possessed sexual and generative organs made potent tropes for the
reclaimed feminist seff. We thought we had our eyes on the prize. I am caricatur-
g, of course, but with a purpose. “Our Bodies, Ourselves” was both a popular
slogan and the title of a landmark publication in women’s health movements.?”

The repossessed speculum, sign of the Women’s Liberation Movement’s
attention to material instruments in science and technelogy, was understood to
be a self-defining technology, Those collective sessions with the speculum and
mirror were not only symbols, however, They were self-help and self~experi-
mentation practices in a period in which abortion was still illegal and unsafe,
The self~help groups developed technigues of menstrual extraction, that is, early
abortion, that could be practiced by women alone or with each other outside
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professional medical control. A little flexible tubing joined the mirror and the
speculum in more than a few of those sessions. Meanwhile, biomedical clini-
cians were introducing the sonogram and endoscopic fetal visualization while
Lennart Nilsson’s photographs spread around the medicalized globe. We had to
wonder early if we had seized the right tools.

Still, the sense of empowerment experienced by the women in early-1970s
self-help groups was bracing. The spirit was captured in a cartoon in the July
1973 issue of Sister, the Newspaper of the Los Angeles Women’s Cenrer |Figure 5.7,
Wonder Woman and the Doctors]. Wonder Woman-—the Amaronian princess

from Paradise Isle, complete with her steel bracelets that could deter bulless; =

From Sister, the Newspaper of the Los Angeles Women's Center
(July 1973)

Figure 5.7 Wonder Woman and the Doclors.




stiletto high heels: low-cut, eagle-crested bodice; star-spangled blue minishorts;

and magic lasso for capturing evildoers and transportation needs—seizes the
padhant speculum from the white-coat-clad, stethoscope-wearing, but cowering
white doctor and announces,” With my speculum, T an strong! I can fighe!”
Wonder Woman entered the world in 1941 in Charles Moulton’s popular
cartoon strips.2 After falling into a sad stace by the end of the 1960s, she was

Figure 58 MS. magazine cover. Vol. 1, No. 1, July 1972. Reprinted with Permission.
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restrrected in several venues in the carly 1970s. Wonder Woman's first fernale
comic-book editor, Dorothy Woolfolk, brought her back to the mass market in
1973, Ms. magazine put Wonder Woman on the cover of its first issue in July
1972 under the slogan “Wonder Woman for President” [Figure 5.8. Wonder
Woman cover for Ms.|. The Vietnam War was raging on one side of the cover,
and a “*Peace and Justice in: 727 billboard adorned the storefronts on a U.S street
on the other side. A gigantic Wonder Woman was grabbing a U.S. fighter jet out
of the sky with one hand and carrying an enlightened city in her magic lasso in
the other hand. The city might be a feminist prototype for SimCity20007 2%
Wonder Woman’s lasso ocutlined a glowing urban tetrahedron that would have'
made Buckminster Fuller proud. B
In their groundbreaking 1973 pamphlet on medicine and politics, feminis;f_;
academic and activist historians Barbara Ehrenreich and Dierdre English :
reprinted the Sister Wonder Woman figure seizing the speculum. The contej('.t__;':
was the chapter on the future, in which the authors emphasized that “self help 15
not an alternative to confroniing the medical system with the demands for -
reform of existing institutions. Self help, or more generally, self—knowledge,-ﬁ:
critical to that confrontation. Health is an issue which has the potential to cut

across class and race lines. ... The growth of feminist conscicusness gives us the

possibility, for the first time, of a truly egalitarian, mass women’s health mowf
ment” (1973: 84-85),%0 Ehrenreich and English emphasized that not all womeéf
had the same histories or needs in the medical system. “For black women, meds -

ical racism often overshadows medical sexism. For poor women of all ethrie”

groups, the problem of how to get services of any kind often overshadows all

qualitative concerns. .., A movement that recognized our biological similarity:
but denies the diversity of cur priorities cannot be a women'’s health movemetit;
it can only be some women s health movernent” (1973: 86; italics in original).

The speculum was not a reductionist symbolic and material tool that Jimited
the feminist health movement to the politics of “choice” defined by demands for
legal, safe abortion and attention to the new reproductive technologies. Nor W'ci's_:.
the speculum definitive of an exclusivist, middle-class, white movement. Th:é_f':
women’ health movement was actively built,and offen pioneered, by women of
color and their specific organizations as well as by mixed and largely white.

groups that cut across class lines.*! That legacy is too often forgotten in the terris
ble history of racism, class-blindness, generational arrogance, and fragmentatié‘g’
in American feminism as well as in other sectors of U.S. progressive politics;
However, the fullest meanings of reproductive freedom critical to femiﬁi"ét_
technoscience politics cannot easily be signified by the gynecological speculm"_r'}
or by the virtual speculum of the computer terminal, no matter how important it




remains to control, inhabit, and shape those tools, both semicteally and materi-~
ally. The networks of millionaires and billionaires from Paul Simon’s song at the
beginning of this chapter still determine the nature of the ULS. health system,
including reproductive health, for everybody. The structure and consequences of
that complex determination are what we must learn to see if “choice” is to have
arobust meaning. The last verse of“ The Boy in the Bubble” reminds us that the
relentless bursts of “information”—in transnational urban and rural jungles—-are
along-distance call we cannot ignore. And Bell Telephone is not the only carrier.

The Statistics of Freedom Projects
A speculum does not have to be a literal physical tool for prying open tight ori-
fices; it can be any instrument for rendering a part accessible to observation. So
! will turnt to another kind of speculum-—statistical analysis coupled with free-
dom- and justice-oriented policy formation—to find a sharper focus for
describing what feminists must mean by reproductive freedom, in particular, and
technoscientific liberty, in general. In this chapter, in relation to the goals of fem-
inist technoscience studies, I have adopted the civil rights rallying cry, “Keep
your eyes on the prize!” [ mean my appropriation of this phrase to emphasize
that conducting an analysis of reproductive freedom from the point of view of
warked groups—groups that do not fit the white, or middle-class, or other
“unmarked” standard—is the only way to produce anything like a general state-
ment that can bind us together as a people. Working uncritically from the view-
point of the “standard” groups is the best way to come up with a particularly
parochial and limited analysis of technoscientific knowledge or policy, which
then masquerades as a general account that stands a good chance of reinforcing
unequal privilege. However, there is rarely only one kind of standard and one
kind of relative marginality operating at the same time. Groups that de not fit
one kind of standard can be the unmarked, standard, or dominant group in
another respect. Also, reproductive freedom is only one piece of what fermninist
technoscientific liberty must include, for women and men. Feminist techno-
science studies are about much more than reproductive and health matters.
Feminist technascience studies are about technoscience i general. But, funda-
mentally, there is no way to make a genem! argument outside the never-finished
work of articulating the partial worlds of situated knowledges. Feminism is not
defined by the haby-making capacity of women's bodies; but working from that
capacity, in all of its power-differentiated and culturally polyglot forms, is one
critical link in the articulations necessary for forging freedom and knowledge
projects inside technoscience.
Associate Counsel and Director of the Black Women’s Employment Program
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ofthe NAACP Legal Defense and Educational Fund {LDF) Charlotte Rutherford
(1992) provides the needed perspective. A civil rights lawyer, ferminist, African
American wosnan, and mother, Rutherford articulates what reproductive freedom
must mear: and shows how both women’s groups and civil rights organizations
would have to change their priorities in order to take such freedom into account,
Her argument is the fruit of intensive meetings with many African American
women’ groups and internal debate in the LDF in 198%-19%0 on Black women
reproductive health and the U.S. Supreme Court rulings on abortion restrictions,
A group of nationally prormnent African American women active in public pol-
icy issues “maintained that reproductive freedoms are civil rights issues for Africaﬁ'-
American women” (Rutherford 1992:257). From that perspective, | maintain, By
reproductive freedom in genesal has a much sharper resolution. o
Included in the LDF formulation of teproductive freedoms for poo"f_ :
women were, at 2 minimum, (1) access to reproductive health care; (2) access 't'é ;
early diagnosis and proper treatment for AIDS, sexually transmitted diseases, and:
various cancers; (3) access to prenatal care, including drug treatment programs ;
for pregnant and parenting drug abusers; {(4) access to appropriate contracep—:E
tives; (5) access to infertility services; (6) freedom from coerced or ﬂl—mformec_ig'_'.
consent to sterilization; (7) economic security, which could prevent possib_l'é.:-.'
exploitation of the poor with surrogacy contracts; (8) freedom from toxics in che
workplace; (9) healthy nutrition and living space; and (10) the right to safe, legé_l_'{-'
and affordable abortion services” (Rutherford 1992;257-58), It seems to me thiat
all citizens would be better served by such a policy than from an approach to

reproductive choice or rights that beging and ends in the well-insured, sono#_'f.'

graphically monitored, Bell Telephone system-nurcured uterus with its public
fetus. These are the pulsating, relentless bursts of information in Paul Snnons_":
song. These are “The Boy in the Bubble”s long-distance message.

Not all African American women are poor, and not alk poor women al'e
African American, to say the least. And all the categories are discursively consfi—j:::
tuted and noninnocently deployed, both by those who inhabit them (by choice,”
coercion, inheritance, or chance) and those who do net (by choice, coercion,’:
inheritance, or chance). T believe that learning to think about and yearn toward:
reproductive freedom from the analytical and imaginative standpoint of “Afrlcan ;
American women in poverty”—a ferociously lived discursive category to Whlch-:
I do not have “personal ”access—illuminates the general conditions of such free-.
dom. A standpoint is not an empiricist appeal to or by “the oppressed”but a cog’_'-_i{'
nitive, psychological, and political tool for more adequate knowledge judged by
the nonessentialist, historically contingent, situated standagds of strong objecti"f’:-;
ity. Such a standpoint is the always fraught but necessary fruit of the practice of
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oppositional and differential consciousness. A femunist standpoint is a practical
technology rooted in yearning, not an abstract philosophical foundation >
Therefore, femimst knowledge 15 rooted in imaginative connection and
hard-won, practical coalition—which is not the same thing as identity but does
demand self-critical situatedness and historical seriousness. Situatedness does not
mean parochialism or localism; but it does mean specificity and consequential, if
variously mobile, embodiment. Connection and coalition are bound to some-
times painful structures of accountability to each other and to the worldly hope
for freedom and _justice.33 Ifthey are not se bound, connection and coalition dis-
integrate in orgies of moralism. In the kind of feminist standpoint remembered
and put back to work in this chapter, much important feminist knowledge must
be technically “impersonal.” Statistics have an important but fraught history in
the crafting of authoritative, impersonal knowledge in democratic societies. The
Hhistory of statistics is directly related to the ideals of objectivity and democracy.
in Theodore Porter’s terms (1994; 1995), statistics is a basic technology for
crafting objectivity and stabilizing facts. Objectivity is less about realism than it
is about intersubjectivity. The impersonality of statistics is one aspect of the
complex intersubjectivity of objectivity; that is, of the public quality of techno-
scientific knowledge. Ferinists have high stakes in the speculum of statistical

knowledge for opening up ctherwise invisible, singular experience to reconfig-
" ure public, widely lived reality. Credible statistical representation is one aspect of
* building connection and coalition that has nothing to do with moralistic “stand-

. ing in the place of the oppressed” by some act of imperialistic fantasy or with
= other caricatures of feminist intersubjectivity and feminist standpoint.
" Demanding the competent staffing and funding of the bureaus that produce
* reliabie statistics, producing statistical representations in our own institutions,
: and contesting for the interpretation of statistics are indispensable to ferinist
" technoscientific politics. Providing powerful statistical data is essential to effec~

- tive public representations of what feminist and other progressive freedom and
i justice projects mean.?* Recording, structuring, processing, and articulating
such data should raise at least as interesting scientific problems as any that have

. merited a Nobel Prize in economics so far.

_ Porter argued that “it is precisely the communicability of numbers and of
i these rules [for manipulating numbers| that constitutes their claim to objectiv-
Goity. . .. The crucial mnsight there is to see objectivity as a way of forming ties
 across wide distances” (1994:48). Porter believed that this kind of objectivity
* inheres in specialist communities, which rely on expertise rather than on com-
- munity and which substitute quantitative representations for trust and face-to-
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moral and ethical arguments (49). However, [ believe chat the history of struggle
to recraft and stabilize public realities as part of learning to pus together genery]
policies from the analytical, imaginative, and embodied standpoint of those whq
inhabit too many zones of unfreedom and vearn toward a more just world
shows “impersonal,” guantitative knowledge to be a vital dimension of maral,
political, and personal reflection and action.

Crafting a politics that refuses the constrictions of both the abortion and
the new reproductive technology debates, with their inadequate discourse of
choice, Charlotte Rutherford explores the requirements for reproductive free-
dom by means of statistical illustrations of the differential conditions that are
experienced by women differently marked by race and class in the United States
(Rutherford 1992). For example,in 1990,29.3% of all African American fam-
ilies had incomes below the poverty level, compared to 8.1% of white families
and 10.7% of families of all races” (1992:257n8). In 1985, because of the conflu-
ence of medically uninsured women’ situations and the fact that 80 percent of
private insurance policies did not include office visits or services for preventive,
non-surgical reproductive healeh care, “at least 76% of all women of reproduc-
tive age must pay themselves for preventive, non-surgical health care”™ (258n11).
“The maternal mortality rate (the number of deaths of mothers per 100,000 live
births) for all African American wotnen in 1986 was 19.3 compared to 4.7 fdf_- o
white mothers” (259112). “In 1986, African American women were 3.8 tini_és:_

more likely than white women to die from pregnancy-related causes™ (260}

“Blacks were more than twice as likely as whites to have late (third trimester) ot

no prenatal care, . . . and the frequency of late or no care among Amencan

Indians was at least as high as that for Blacks” (260n15). S
“In 1991, almost five million working mothers maintained their farmhes '
alone and 22.3% of them lived in poverty. . . . In 1988, of all poor African -

American famnilies, 75.6% were maintained by Afrlcan American women along, . |

compared to 44% of poor white families and 47.8% of poor Hispanic familié_s"_:
{264n32). “In 1987, only 18% of the pregnancies to women under age 20
resulted in births that were intended, while 40% resulted in births that were n(J:f-'- :
mtended, and 42% ended in abortion” (265n38). “Among households headt_ét:if-' g

by individuals between 15 and 24 years of age, the poverty rate is staggerin‘g:_:'- g

65.3% for young African American families and 28.5% for young white fami- " { -
lies” (266n45). “The risk of infertility is one and a half times greater for African - | 5.
Americans [23% of couples] than for whites [15% of couples]” (267). “Whites. B
and those with higher incomes are more likely to pursue infertility treatment - |
than are African Americans and the poor” (268). “About 75% of low-incomié

women in need of infertility services have not received any services. . .. Arno_ng




all higher income women, 47% [in need of them| have reccived no services”
(268056). Among physicians who provide infertility services in the United
States, only 21 percent accept Medicaid patients for such care (268n61). “By
1982, only fifteen percent of white women were sterlized, compared to
rwenty-four percent of African American women, thirty-five percent of Puerto
Rican womenr, and forty-two percent of Native American women. Among
Hispanic women living in the Northeast, sterilization rates as high ag sixty-frve
percent have been reported” (273-74). Even in the 1990s, the federal govern-
ment will pay for sterilization for poor women but not for abortions. The worst
sterilization abuses of the recent past have been reduced by consent forms and
procedures put in place since the 1970s, but the conditions leading poor women
to “choose” sterilization more often because other options are worse are not
acceptable. Meanwhile, “in 1985 eighty-two percent of all counties in the
United States—home to almost one-third of the women of reproductive age—
had no abortion provider” (280). 'To say the least, the situation has not improved
in the 1990s. Restrictions on poor women's access to abortion mean later abor-
tions, “In 1982, after the ban on federal funding was implemented, 50% of
Medicaid-eligible patients had their abortions after nine weeks of pregnancy,
compared with only 37% of non-Medicaid-eligible women” (280n128).
Rutherford also shows that toxins and other hazards in neighborhoods and
workplaces differentially damage poor people and people of color because they
get more intensive and long-term exposures. To be a houseworker or janitor,
' hospital worker, farm worker, dry-cleaning or laundry employee, chicken
¢ processor, tobacco worker, or fabric-mill worker is to experience a lifetime of
toxic exposure that can damage reproductive cells and fetuses, not to mention
:+ adult bodily tissues. Pesticides, heat, noise, dust, mechanical hazards, poor nutri-
tion, inadequate medical care, and high levels of stress lower life expectancies of
¢ adules, children, and fetuses, Those predominantly female occupations held dis-
" proportionately by women of color are especially dangerous to fetal and mater-
nal kealth. The only thing that might be even more damaging to freedom and
health is unemployment. Is anyone really surprised? “Who cares?” is the funda-
mental question for technoscientific liberty and science studies. Toxics are a civil
rights issue, a reproductive freedom concern, and a feminist technoscience mat-
o ter; that is, toxics are a general issue for technoscientific knowledge and
E freedom projects.?s
' The age of designer fetuses on screen is also the age of sharp disparities in
* reproductive health, and therefore of sharp disparities in technoscientific liberty.
* In the 1990s, fetuses are objects of public obsession. It is almost impossible to get
© through the day near the end of the Second Christian Millennium in the United
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jects. Not counting and not looking, for example in health and well-being, cani.

States without being in communication with the public fetus. In these days of
miracle and hype, the public fetus may be the way we look to distant galaxies. The
fetus hurtling through space at the end of the movie 2001 is not a feminist image;
neither is the long-distance touch of Bell Telephone. In alliance with the womey -
meeting with Charlotte Rutherford at the Legal Defense and Educational Fund,
both Ke]ly"s First Woman with her finger on the divine keyboard and Sisters
Wonder Woman seizing the gynecological specutum. must work to make the gen-
eral community of women publicly visible as movers and shakers in techno-
science, That much, at least, is owed to the people who taughe us all to keep our
eyes on the prize. “With my speculurn, I am strong! I ean fight!” There is still i
chance, barely, to build a truly comprehensive feminist technoscience politics, =

The Invisible Fetys -

There are many lives and even more deaths to keep track of, num-
bering the bones of a people whom the state hardly thinks worth
counting at all.

—Nancy Scheper-Hughes, Death Withowut Weeping

It seerns fitting to close this meditation on the virtual speculum with an image -

that is not there—with the missing representations of fetuses and babies that mﬁs:fiz"_

trouble anyone vearning for reproductive freedom. In a world replete W‘It :
images and representations, whom can we not see or grasp, and what are the'
consequences of such selective blindness? From the point of view of a barely: .
imaginable, desperately needed, transnational, intercultural, and resolutely sits

ated feminism—a feminism circulating in networks at least as disseminated, dif-.-
ferentiated, and resilient as those of flexible capitalism’s New World Order,
Inc.—questions about optics are inescapable. How is visibility possible? For

[

whom, by whom, and of whom? What remains invisible, to whom, and w?ij}?ﬁf-'._
For those peaples who are excluded from the visualizing apparatuses of the digi—..:'
ciplinary regimes of modern power-knowledge networks, the avetted gaze can be g
as deadly as the all-seeing panopticon that surveys the subjects of the biopolj't_i'—;"_'
cal state. Moreover, counting and visualizing are also essential to freedom pm—

kill the New World Order as surely as the avid seminal gaze of state curiosity, for’"
example in the fixing of the crirninal or the addict, Similatly, the assumed nati- o
ralness of ways of living and dying can be as intolerable as the monomanjacal” |
construction and production of all the world as technical artifact. By now we:
should all know that both naturalization and technicization are equally neces: .'
sary to the regimes of flexible accumulation. .
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Because my last image springs from a missing gaze, I have no picture to
print, no reprinting permuission to seck. In the demographers” language, this
nonimage 1s of human “reproductive wastage,” that is, of the dead babies and
fetuses, the missing offspring, who populate the earth’s off-screen worlds in
pnimaginable numbers in the late twentieth century. These are fully “modern”
or“postmodern” fetuses and babies, brought into invisible existence within the
same New World Order that ordains bright lights, genetic gymnastics, and
cybernetic wonders for the public fetuses of the better-off’ citizens of planet
Earth at the end of the Second Christian Millenniam. These missing fetuses and
babies are not residues of some sad traditional past that can be scrubbed clean by
the new brooms of modernity and its sequelae in postmodernity’s regimes of
flexible accumulation. Quite the contrary: The missing images, and what they
represent, are precisely contemporary with and embedded in the same networks
as the all-too-visible on-screen fetal data structures. If Anne Kelly’s on-line fetus
is postmodern, so is the uncounted fetus I am seeking in this essay. And vice
versa, if “we” have never been modern, neither have “they”*® Temporality takes
many shapes in the wormholes of technoscience, but the least believable figures
are the divisions of the world and its inhabitants into modern and premodern,
progressive and traditional, and similar conventions. The solid geometry of his-
torical time is much more troubling than that,

Of course, images of hungry babies and children, if not fetuses, periodically
fill our television screens. The mode of presence and absence changes for differ-

ently positioned citizens in technoscientific public reproductive visual culture

more than absolute presence or absence. The visual icons of hungry infants do
not perform the same semiotic work as the icons of the highly cultivated on-
screen fetuses favored by Bell Telephone. Here, I want to explore one form of
off-screen, out-of-frame positioning for the children of contemporary, expand-
ing, marginalized populations,

Nancy Scheper—Hughes is responsible for my missing visual text as I follow
her througlh her search in the municipal records offices and favelas, or slums, of a
town in a sugar-plantation region of the Brazilian Nordeste over the past twenty-
five years. Besides drastically reducing the complexity of accounts in her book,
1y sketch adds analogies, renarrativizes, and uses parts of her story in ways she did
not. But we are enmeshed together in webs spun by yearning and analysis.

Developing John Berger’s image, Scheper-Hughes, an anthropologist, saw
herself as a “clerk or keeper of the records”—listening, watching, and recording
those events and entities that the powerful do not want to know about
(Scheper-Hughes 1992:29).37 For Scheper-Hughes, recording was a work of
recogmtion and an act of solidarity. She attempted to count, to make statistically
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visible, the reproductive history, and especially the dead babies, of the poorest
women in the Brazilian tow. Moreaover, she Hnked the existence and numbers |
of those dead babies to precisely the same global/local developments that led
their richer sisters, living in the neighborhoods in which many of the impover-
ished favela women worked as domestics, to seek the latest in prenatal care and
reproductive medicine. Undercounted and on screen: Those were the two states:
of being under examination. .
Caught in a nightmare, I am forced to remember another context in which:
offspring are counted in the regimes of technoscience. An equation in theoret::
ical population biology has two variable quantities, r and K, which can be linl&etz'i'f:E
to different reproductive “strategies” adopted by species in the context of the_;f
theory of natural selection. “K-selected species” are said to “invest” tremendoug
resources in each individual ofBspring and to have rather few offspring over their:
lives. Bach offspring, then, is a valued “reproductive investment,” in the ordinarj(':_: :
but nonetheless stupefying language of investment-portfolio management in:_gf
which Darwin’s theory has been developed in this century. On the other hand;’
“r-selected species” are said to adopt the strategy of spewing as many offspring

into the wotld as possible, with little physiological or biosocial investment in any:

individual, in the hope that some offspring will survive to reproduce. For biolo

gists, all human beings, with their large and expensive fetuses and infants who @

take many years to mature to reproductive age, are paradigmatic K-selected:

organisms. Dandelions or cockroaches, with their abundant offspring, none of

whom get many nutritious goodies packed into their embryos or much parental"i' '
attention during development, are typical r-selected creatures. Low infant mots
talicy is. the norm for K-strategists; high infant mortality is the normal state of
affairs for r-strategists. As the sociobiological authors Martin Daly and Margo:
Wilson put it, the contrast is between “profligacy or careful nurture_’-"'f.:

(1978:124) . Careful parents with solid family values versus vermin and weeds:
That seerns to be the gist of the story in this reading of an equation. I translate.
this lesson in evolutionary theory into human reproductive politics in the New;f:-

World Order: intensely cultivated fetuses, located at the center of national culs::
ture and portrayed as individuals from fertilization on, versus throwawﬁy fetuses::

and dead babies, located “down there”and known only as “angels.”

In the U.S. imperialist imaginary, socicties “down there” relative to the
United States, in the warm and sordid regions of the planet, seem to have lots of
human beings who act like r-strategists, The colder, more cerebral, less genit'al_'
climes to the north—if one discounts immigrants of color and other nonpro-
gressive types common in racist irnagery—are replete with good K—strategists.m:-
The supposedly natural craving for a healthy child genetically related to the par-:



ents, which is said to drive reproductive heroics in contemporary wealthy
pations or parts of town, seems almost to be 2 bad joke about K-selection. The
fetus—and the child tied into lucrative markets of all kinds—becomes so
important that media conglomerates and biomedical industries, who have much
more mmoney than mothers and fathers, seem to be the major reproductive
investors. Meanwhile, literally many hundreds of millions of children experi-
ence serious deprivation, including 15 million hungry children in the United
States in the mid-1990s.#! The stereotypical rich people’s lament that the poor
have too many children seems to be an even worse joke about r-selection.*?
There is too much hunger, and hunger of too many types, independently of
whether there are too many children of the rich or of the poor.

I strongly believe that there are too many peopie on earth, not just millions
but biflions too many for long-term survival of carselves and incomprehensible
mumbers of other species. That belief in no way softens questions of justice and
fieedom about who survives and reproduces and how. The individual human
beings matter; the communities matter. Counting matters. Further, reducing
population growth rates and absolute numbers in every class, race, ethnicity, and
other category on Earth will not necessarily reduce habitat destruction, urban
or rural poverty, pollution, hunger, crime, agricultural land devastation, over-
crowding, unemployment, or most other evils. Population levels are not causes
in such a simple sense. The story of inter-relationship is much more complex,
and it is hotly contested. T am convinced that the success of comprehensive free-
dom and justice projects would do a much better job of alleviating suffering and
reducing resource and habitat devastation than population limitation policies in
the absence of such commitiments. Those statements are also beliefs, ones deeply
enmeshed in the franght worlds of technoscience.

On the one hand, it seems that demographers and population specialists of
every stripe do nothing but count human beings. United Nations reports, World
Bank studies, national censuses, and innumerable reference works are full of data
about population and reproduction for every spot on Earth. On the other hand,
a clerk of the records—working cut of the traditions of Catholic liberation the-
ology, socialist ferminism, medical anthropology, and risk-taking ethnography—
was still needed to count missing children in the biopolitical age. In a time of
crushing overpopulation, the perverse fact is that there are too_few living babies
among the poorest residents on earth, too few in a sense that matters to thinking
sbout technoscience studies and reproductive freedom. These missing and dead
babies are, of course, intrinsic to the ongoing production of overpopulation.
The surplus death of the children of the poor is closer to a cause of overpopula-
tion than one is likely to find by many other routes of analysis. The 1994 United
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Nations meectings on populadon and development m Cairo prominen.tly:'-'
advanced this proposition. Getting a grip on the motor of this surslus death is a
problem of world-historical proportions. Wherever else this problem leads, it
should take us to the center of feminist technoscience studies.

To pursue these claims, let us turn back to Nancy Scheper-Hughes’ story,
A US white citizen, she first went to the favelas of the Nordeste of Brazil in 1964
as an idealistic twenty-year-old public health and community development
worker. In those years, she came to know many women of'a particular commu-
nity, and she got involved in community action. programs for child care and’,
child health. Between 1982 and 1989, after an absence of fifteen years, Scheper{j._
Hughes returned four times to the same community, this time as an anthropel«__-f-
ogist, an identity she had earhier disdained. The curbulent political and
economic contexts of Brazil throughout those vears were never far from the-._-_:
surface. In oral interviews and less formal interactions, Scheper-Hughes listened o
to the women living in this particular shantytown as they recounted reproduc-:; :
tive histories and their meanings. She also haunted the records offices of the:
municipality and of hospitals, forcing recalcitrant mstittions and bureaucrats to;_:'...'
disgorge data on births and child deaths. Trying to get a grip on how many of

which classes died in a year, she talked with the municipal carpenter, whos
main job seemed to be making coffins for the children of the poor. His requisi
tions for the materials needed to make the boxes for dead “angels™ gave he

more numbers for her growing numerical testimony. :
Scheper-Hughes’s figures covered several years and allowed some sense of -

the trajectory of infant and child death and of the reproductive histories of

women of different generations. Besides combing local, regional, and national” .

data sources, Scheper-Hughes talked to pharmacists, grocers, priests, and any
body else who could cast some light on her questions about birth, life, and death

among the very young and very poor. She talked to the betzer-off citizens and:
prowled through data on them, getting a grip on their different reproductive:
experiences. Across the period of her stdy, laws and practices governing regis-:
tration of births and deaths changed substantially. There is no illusion of corn=

prehensive data in Scheper-Hughes’s accounting, but there is nonetheless ari"_'
arresting ethnographic picture of infant hirth and death in the flexible matrices :
of the New World Order. U
There is nothing particularly modern about high rates of bitth and infant -
and ¢hild mortality for our species. The opposite is supposed to be the case. The'! :
orthodox story of modernity has it that a demographic transition occurs mote or
less reliably with modern economic development, such that both death rates an'd__-__-"
birth rates decling, albeit rarely if ever in a neatly coordinated fashion. “]{ates""_' .:_




themselves are a particularly modern sort of discursive object; knowledge about
progress 1s inconceivable, literally, without knowledge of rates of change. Death
rates go down first, followed at variously unfortunate intervals by birth rates. Buc
whatever the fits and starts of different rates for births and deaths, modernity
brings in its wake a greatly lowered rate of infant and child death as 1 fundamen-
tal part of the demographic transition to stable popuiations and low birth rates.

The people among whom Nancy Scheper-Hughes stadied, however,
experienced quite another sort of demographic transition. Scheper-Hughes
called the pattern the “modernization of child mortality” and the “routinization
of infant death™ (1992:268-339). Scheper-Hughes emphasized the moral,
social, and emotional relations of mothers and whole communities to the
extreme levels of infant death among them.** Riveted by the form of moder-
nity and postmodernity she describes, [ highlight here only a limited part of her
story. Qver the period of the study, death rates for children over a year old did
decline among the very poor as well as among the better off. Childhood infec-
rious disease, the traditional “nonmodern” killer of the young, was reduced by
immunization.** But death rates among children less than a year old went up,
and the killer—dzastic undernourishment, resulting in diarrhez and death from
acute dehydration—was highly modern. The modernization of child mortality
meant ‘“the standardization of child death within the first twelve months of life
and its containment to the poorest and marginalized social classes” (1992:256).
In the town Scheper-Hughes studied, by 1989 96 percent of all child deaths
occurred in the firse year of life.

In one sense, the cause of the increase in infant mortality seems obvious and
easily remediable—Ioss of the practice of breastfeeding. Restore the practice of
breastfeeding, which has continued to decrease in each generation in the “devel-
oping world” since about 1960, and the very poor will not see their infants die
in such vast numbers, Promote breastfeeding, get the artificial infant formula-
makers to cooperate, teach rehydration therapy, and watch death rates come
down. Get poor women to “choose” breastfeeding as their grandmothers once
did. These are neither new observations nor obscure solutions, and many peo-
ple work hard to put them into action.

But Scheper-Hughes argues that the modernization of infant death
through starvation and dehydration is infrinsic to the form of development prac-
ticed in the third world under the terms set by unleashed national and transna-
tional market forces and structural adjustment policies enforced by world
sources of capital. The drastically marginalized populations that teem all over
the earth, including in U.S. cities, are the direct result of up-to-the-minute
(postymodernization policies over the past thirty years, and especially the past
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fifteen years. In the current, acute, global forms of dependent capitalisim, “mar-
ginalized” means anything but “rare” For Brazil, Scheper-Hughes narrates the
complex patterns of the “economic miracle,”World Bank versions of econormic
development in the 1980s, practices of structural adjustment, inflation, and the
resulting falling real wage of the poorest classes. In the years following the mili-
tary junta in Brazil in 1964, total national wealth increased in the context of the
systematic relocation of wealth from the bottom 40 percent of the population to
the top 10 percent. Progressively, in the context of mass dislocations and migra~
tions, semisubsisterce peasants have become urban, temporary, day-wage work-
ers in large numbers. Food has become a commeodity everywhere and for
everyone—including the newborn.

These are the critical determinants of reproductive freedom and unfree-
dom in the New World Order, with its up-to-the-minute, technoscientifically
mediated systems of flexible accumulation. Labor patterns, land vse, capital
accumulation, and current kinds of class reformation might have more to do
with the flow of breast milk than whether or not Nestlé has adopted policies of
corporate responéibi]ity in its third world infant-formula markets, Artificial
milk is a reproductive technology, without doubt, as is the human body itself in
all its historical/natural/technical complexity. But agribusiness seed technolo-
gles, which come with packages of labor and resource use, or marketing systemns
tor national and international customers are at least as much reproductive tech-
nologies as are sonograph machines, cesarean surgical operations, or i vitro fer-
tilization techniques. Those sceds and those marketing patterns are central
technoscientific actors, in which humans and nonhumans of many kinds are
mutually enrolled in producing ways of life and death. It is high time that stud-
ies of reproductive technologies stop assuming that their central artifacts of
interest are to be found only in the biomedical clinic. In several senses, comput-
ers in financial centers in Geneva, New York, or Brasilia are reproductive tech-
nologies that have their bite in the breasts of marginalized women and the guts
of their babies. It shows in the coffin-maker’s invoices; the shelves of local gro-
cery stores, where “choice™ is best studied; and, as we shall see, in (postimodern
customs for establishing paternity among the poor.

Why do poor women stop breastfeeding in the New World Order? How
does technoscientifically mediated capital flow affect paternity-recognition rit-
tals? Why can’t “rational choice” prevail in the favelas of the Nordeste, and per-
haps also on the flatlands of the East Bay near San Francisco in California?
Scheper-Hughes tells an arresting story about the corporeal economy of breast
milk, diarrhea, and family formation inside Brazils economic miracle. With all
its local thernes and variations, the story travels globally all too well. [t encapsu-~




lates one of the plot structures of posamodern narration—one left out of semi-
otics textbooks and psychoanalytical theory—in which gender, race, class, and
nation get up-to-the-minute remakes.

Loosely following Scheper-Hughes’s map, let us explore the parameters of
breastfeeding. In the 1960s the U.S ~sponsored Food for Peace program intro-
duced large amounts of industrially produced powdered milk into the third
world. A food inscribed with a better technoscientific pedigree and radiating
more enlightened purposes would be hard to find. International aid-promoted,
packaged baby milk programs ended in the 1970s, but corporations like Nestlé
moved in to develop the infant-formula market. Much of this marker depends
o very small purchases at any one time, not unlike the soft-drink industry
among the impoverished. Marketing mfant formula to the poor is like market-
ing drugs—small, cheap packages are essential to hooking the customers and
developing the mass market. Active organizing emerged against the aggressive,
medically inflected marketing of artificial formulz to women who could neither
afford the product over the long haul nor count on conditions to prepare it
hygienicaily. After a lot of denial and resistance, in response to an international
boycott started m 1978, Nestlé fally adopted codes for ethical practice and
modified its marketing and advertising patterns. But breastfeeding continued to
decline, and infant death continued to be modernized. “Ethics” turns out to
have precious little to do with “choice” in vast areas of technoscience, including
the yearning for reproductive freedom.

Four factors converge in this story. First, Scheper-Hughes found that the
aufture of breastteeding unraveled over a brief period—including both the ability
of older women to teach younger women and poor women’s beliefin the good-
ness of what comes from thetr own bodies, compared to what comes from
“modern” objects such as cans or hypodermic needles.*® To emphasize that
breastfeeding is practice and culture, just as technoscience is practice and cul-
ture, is to stress that the body is simultaneously a historical, natural, techmical, dis-
cursive, and material entity. Breast milk is not nature to the culture of Nestlé’s
formula. Both flmds are nacural-technical objects, embedded in matrices of
practical culture and cultural practice. Women can lose, regain, or improve the
natural-technical knowledge necessary to breastfeeding, just as young elephants
can lose the ability to find water in long droughts when most of the older,
knowledgeable animals are killed by poaching or by inexpert culling of herds.
That comparison is not a naturalization of women but an insistence on the
shared natural-technical matter of living as intelligent mortal creatures on this
planet. Within the kind of feminist technoscience studies that makes sense to
me, breastfeeding practices, elephant cultural transmission, and laboratory and
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factory knowledge and commodity production are entologically and epistemo-
logically simitar. Historical ways of life and death are at stake in each of the
natural-technical categories. The differences lie in the all-important specificities.

Second, and related to loss of knowledge about how or whether to breast-
feed, poor women cannot breastfeed babies in the context of the jobs that they
can get after the transition from semisubsistence peasant to urban casual day
laborer, including current forms of domestic service. The issue goes way beyond
the Brazilian favela that Scheper-Hughes studied. Just as right-wing California
politicians can and do agitate for withholding medical and educational benefits
from the children of the migrant women who take care of these same politician-
employers’ offspring, modern female employers of other women can and do dis-
courage practices that the wealthy reserve for themselves in the interest of health
and family. Breast-milk storage equipment notwithstanding, babies have to be
with mothers in order to breastfeed consistently. On-the-job breastfeeding
facilities, as well as other aspects of affordable and comprehensive child care,
remain pie-in-the-sky labor demands in most places of employment in the
United States. Discursively, such facilities are costly benefits, not natural rights. Tt
is no wonder that poor women in and out of the “third world” have much less

chance to “choose” breastfeeding, even if they continue, in spite of everything, .°

to trust their own—disproportionately poisoned—bodies to give better nutri- .

tion than modern commodities can.

Third, the shelves in the groceries that served the shantytown citizens were

replete with every sort of scientifically formulated milk for infants. Literate or
not, the mothers were well versed in all the varieties and their relative merits for
babies of different ages and conditions. *The array of ‘choices’ was quite daunt-
ing, and the display of infant-formula powdered milk tins and boxes took up a
full aisle of the local supermarket, more than for any other food product”
(Scheper-Hughes 1992:319), Like the mandatory health warning on dgarette
packages in the United States, packages that disproportionately fill the poorest
areas of cities, all the infant-milk containers carried required warnings about

proper use of the product, consulting a physician, and refrigeration. Consumer

protection is such an illuminating practice in transnational capital’s progressive ' :
regulatory regimes. _
Fourth and last, let us turn to a scenario of family formation, to the kind of
scene beloved in psychoanalytic contributions to feminist theory. I am particulatly
interested here in the material/semiotic rituals that create fathers and in the prac-
tices that relocate babys milk from the breasts disdained by responsible,
loving women to the packages—replete with corporate and state warningg-—car-
ried into the home by responsible, loving men. 1 am interested in the metonymy



chat marks the implantation of the name of the father in the fuwels and in what such
substitutions do to the formation of the "uncenscicus” in feminist technoscience
studies, [ believe this kind of unconscious underlies practices of yearning, opposi-
tional consciousness, and situated knowledges. The primal scene in the favels is
established and signified by a gift of milk. Father’s milk, not semen, is his means of
confirming paternity and establishing the legitimacy of his child.
Scheper-Hughes writes that in the conditions of shantytown life, mar-
riage becomes much more informal, consensual, and, in my ironic terms, post-
modern. “Shantytown households and families are ‘made up’ through a
creative form of bricolage in which we can think of a mother and her children
as the stable core and husbands and fathers as detachable, circulating units. . . .
A husband is a man who provides food for his woman and her children,
regardless of whether he s living with them.” The symbolic transaction by
which a father “claims” his child and his woman is to bring the infant’s first
weeks' supply of Nestogeno, an especially valued Nestlé product in a Tovely
purple can. A woman who breastfeeds is thought of as an abandoned woman,
or a woman otherwise unprovided for or sexually disdained by a man. Ideally,
the equation is, “Papa: baby’s ‘milk’ (Scheper-Hughes 1992:323-25).
Through that particular and historical milk, meanings of paternity circulate. In
this specific narration of metonymy and substitution, a powerful version of
feminist desire is born. The desire is not for a supposed natural mother over
and against a violating father but for a new waorld order in which women,
men,and children can be linked in signifying chains that articulate the situated
semiotic and material terms of reproductive freedom.
The missing babies of the favels are carried away in diarrhea, a “sea of froth and
brine...."They die; said one woman going straight to the heart of the matter,
‘becanse their bodies turn to water™” (Scheper-Hughes 1992:303). Through
the signifying flow of commodified milk—which links children and fathers,
husbands and wives, first and third worlds, centers and margins, capital and
bodies, milk and excrement, anthropologist and clerk of the records—we are
recirculated back into the turbulent, heterogeneous rivers of information that
constitute the embryo, fetus, and baby as a medern sacrum—or cyborg kin-
ship entity—on the globalized planet Earth. The diarrhea of angels mixes
with the amniotic fluid of on-screen fetuses. We are accountable for this
material and semiotic anastomosis in the body politic and the clinical body of
the “postmodern” human family. The longing to understand and change the
fluid dynamics inherent in this kind of anastomosis is what I mean by yearn-
ing in feminist technoscience studies.
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The signifying chains that make up these kinds of linkages are not, in any
simple sense, about cause and effect. The multidimensional splices that bind
together the New World Order, Inc., cannot be described in Hnear equations,
But these higher-order linkages matter; they are not decorative flourishes. One
task of feminist technoscience studies is to construct the analytical langnages—
to design the speculums—for representing and intervening in our spliced,
cyborg worlds. In the Bell Telephone ad, paternity was channeled from the
phone through the mother-to-be’s touching the sonographic image of the fetus
on the video monitor. In the favels of the Nordeste, paternity was channeied
through the gift of scientifically formulated, commodified infant milk. The sig-
mifiers of choice for Bell Telephone and for Nestlé parody feminist reproductive
freedom and knowledge projects and the dispersed, disseminated, differentiated,
“transnational” yearning that sustains them. In Kellys cartoon, reproductive
choice was interrogated in First Woman’s authorial touch on the computer key-

board. In Charlotte Rutherford’s arguments about reproductive freedom for

African American women, the statistics of inequality bore eloquent testimony
to the reproduction of unfreedom. All of these accounts are aspects of the
inquiry into reproductive technology in the New World Order. As Wonder

Woman put it in 1973, With my speculum, I am strong! I can fight!” The right =

speculum for the job makes visible the data structures that are our bodies.

It was a dry wind

And it swept across the desert

And it curled into the circle of birth
And the dead sand

Falling on the children

The mothers and the fathers

And the automatic earth

LN

And don’ cry, baby, don't cry.

~— ©P3sul Simon/Paul Simon Music (BMI)




RACE

Universal Donors in a Vampire Cutture: it's All in the Family.
Biological Kinship Categories in the Twentieth-Century United States

If the human face is “the masterpiece of God” it is here then in a
thousand fateful registrations.
—Carl Sandburg, Prologue to Edward Steichen, The Famdly of Man

Race s a fracturing trauma in the body politic of the nation-—and in the mortal bod-
ies of its people. Race kilis, liberally and unequally; and race privileges, unspeak-
ably and abundantly. Like nature, race has much to answer for; and the tab s still
running for both categories. Race, like nature, is at the heart of stories about the
origins and purposes of the nation. Race, at once an uncanny unreality and an
inescapable presence, frightens me; and I am not alone in this paralyzing histor-
ical pathology of body and soul. Like nature, race is the kind of category about
which no one is neutrzl, no one unscathed, no one sure of their ground, if there
is a ground. Race 2 a peculiar kind of object of knowledge and pracuce. The
meanings of the word are unstable and protean; the status of the word’s referent
has wobbled—and still wobbles—from being considered real and rooted in the
natural, physical body to being considered lfusory and utterly socially con-
structed. In the United States, race immediately evokes the grammars of purity
and mixing, compounding and differentiating, segregating and bonding, lynch-
ing and marrying. Race,like nature and sex, is replete with all the rituals of guilt
and innocence in the stories of nation, family, and species. Race, like nature, is
about roots, pollution, and origins. An inherently dubious notion, race, like sex,
is about the purity of lineage; the legitimacy of passage; and the drama of inher-
itance of bodies, property, and stories. I believe that, like nature, race haunts us
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who call ourselves Americans. All of our rational denials only deepen the sup-
purating puncture wound of a racialized history, past and present.

Inheriting the whirlwind it sowed as founding seeds in slavery, disposses-
sion, and genocide as well as in immigration, democracy, and liberty, the repub-
lic of the United States is a society consumed by ideas of racial purity and racial
denial. Therefore, the United States is also replete with fascination: with racial
mixing and racial difference. Fascination with mixing and unity is a symptom of
precceupation with purity and decomposition, And like any expanding capital-
ist society that must contimually destroy what it builds and feed off every being it -
perceives as natural—if its strategies of accumulation of wealth are to continue to
push the envelope of catastrophe—the United States 15 consumed with images =
of decadence, obsolescence, and corruption of kind. No wonder its natural
parks and its stories of gardens and wilderness have been more therapeutically
crucial to nursing national innocence than any of its other civic sacraments.

As a middle-class, professional, white woman, in the United States who is
riveted by fascination with the fungal web of nature, nation, sex, race, and
blood in U.S. history, I write behind 2 disavowal, an incantation, an alibi, a tic ‘.
or symptom. Behind a list of personal qualifying adjectives—white, Christian, - _
apostate, professional, childless, middie-class, middle-aged, biolegist, cultural _'5::'_
theorist, historian, U.S. citizen, late-twentieth-century, female—I write about
the universal, that is, about “the human.” The human is the category tha: makes
a luminous presence to transcend the rending trauma of the particular, espe-
cially that particular nonthing and haint called race. Like all symptoms, my neu-
rotic listing makes a false promise to protect me from category confusion, from o
the irrational fear that drives the tic, from corruption. _

Lurching beyond the symptom in the first paragraphs, however, | acknowl-
edge that a specific figure animates this essay. The figure is the vampire: the one
who pollutes lineages on the wedding night; the one who effects category trans-
formations by illegitimate passages of substance; the one who drinks and infuses -
blood in a paradigmatic act of infecting whatever poses as pure; the one that es-

chews sun worship and does its work at night; the ene who is undead, unnatural, e

and perversely incorruptible. In this essay, 1 am instructed by the vampire, and ._j

my questions are about the vectors of infection that trouble racial categories in

twentieth-century bioscientific constructions of universal humanity. For better .-

and for worse, vampires are vectors of category transformation in a racialized, 7

historical, national unconscious. A figure that both promises and threatens racial
and sexual mixing, the vampire feeds off the normalized human, and the mon-
ster finds such contaminated food to be nutritious. The vampire also insists on the
nightmare of racial violence behind the fantasy of purity in the rituals of kinship."




It 5 impossible to have a settled judgment about vampires. Defined by their
categerical ambiguity and troubling mobility, vampires do not rest easy {(or easily)
in the boxes labeled good and bad. Always transported and shiffing, the vampire’s
native soil is more nutritious, and more unheimlich, than that. Deeply shaped by
murderous ideologies since their modern popularization in European accounts in
the late eighteenth century—especially racism, sexism, and hotnophobia—sto-
ries of the undead also exceed and invert each of those systerns of discrimination
to show the violence infesting supposedly wholesome life and nature and the re-
vivitying promise of what is supposed to be decadent and against nature.

Just when one feels secure in condensing the toothy monster’s violations of
the integrity of the body and the community, history forces one to remember
that the vampire 15 the Agure of the Jew accused of the blood crime of polluting
the wellsprings of European germ plasm and bringing both bodily plague and
natioral decay, or that it is the figure of the diseased prostitute, or the gender per-
vert, or the aliens and the travelers of all sorts who cast doubt on the certainties
of the seff-identical and well-rooted ones who have natural rights and stable
homes, The vampires are the immigrants, the dislocated ones, accused of sucking
the blood of the rightful possessors of the land and of raping the virgin who must
embody the purity of race and culture. So, in an orgy of solidarity with all the
oppressed, one identifies firmly with the outlaws who have been the vampires in
the perfervid imaginations of the apstanding members of the whole, natural,
truly human, organic communities. But then one is forced to remember that the
vampire is also the marauding figure of unnaturally breeding capital, which pen-
etrates every whole being and stcks it dry in the lusty production and vastly un-
equal accurmulation of wealth. Yet the conjunction of Jew, capitalist, queer, and
alien is freighted with too much literal genocide to allow even the jeremiad
against transnational capital to carry the old-time conviction of moral certainry
and historical truth. The vampire is the cosmopolitan, the one who speaks too
many fanguages and cannot remember the native tongue, and the scientist who
forces open the parochial dogmas of those who are sure they know what nature
is. In short, once touched by the figure of this monster, one is forced to inhabit
the swirling semantic field of vampire stories.” In those zones, uninvited associa-
tions and dissociations are sure to undo one’s sense of the self same, which is al-
ways neatly prelabeled to forestall moral, epistemological, and political scrutiny.

So, I need the undead and noninnocent figure of the vampire to enter the
fraught constructions of human unity and racial difference in the twentieth-
century United States. Painted in interaction with an earlier version of this chap-
ter, Lynn Randolph’s 1995 painting Transfusions sets my visual text for proceeding
[Figure 6.1. Transfisions.]. A blue-clad dancer’s body lies prone on a stark white
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operating table, her neck penetrated by a vampire bat whaose wing vessels pulse
with her red blood. A ransfusion bag on a medical stand tes into the circulation
of the woman and the bat, which is linked in a swirling time-lapse photographic
repetitions to the teleoperator chamber in the top right hand quadrant of the
painting, Inside the chamber and operating its controls is the rat-toothed figure of
Count Graf Orlock from Nogferatu, EW. Murneau’ 1922 German Expressionist
silent film, which was the first vampire movie” The fingernails on the hands of -
the mad doctor-vampire are clawed, and the chamber is swathed in the sterilizing o
light of blues, purples, and ultraviolets. The black field of the painting is transected
by the bright white of the slab and punctuated by the reticulations and pools of red

blood. The surrealist traffic of informatics and biologics in the circulating fluids of |

the cables and joysticks of the remote control machine, the dancing bats, and the
prone woman infuse the visual field. Remembering the toxic cocktail of or-
ganicism, anti-Semitism, anticapitalism, and anti-intellectualism that percolates
through vampire stories, T cannot see Randolph’s painting as a simple affirmation -
of the woman and indictment of the techno-vampire. Rather, drawing on her
practice of metaphoric realism, Randolph uses the vampire-cyborg mythology to
interrogate the undead psychoanalytic, spiritual, and mundane zones where bio-
medicine, information technelogy, and the techno-organic stories of kinship

Figure 6.1 Lynn Randolph. Transtusions, oil on canvas, 597 x 487, 1995.




converge. This is the kinship exchange system in which gender, race, and

species—animal and machine——are all at stake. Joining the pulsing fluids of blood
and dara, Trangfusions guides us through the interrogation of universal donors.

I approach the universal through a particular discourse, the science of biol-
ogy. Biology’s epistemological and technical task has been to produce a histori-
cally specific kind of human unity: namely, membership in a single species, the
human race, Hemo sapiens. Biology discursively establishes and performs what
will count as human in powerful domains of knowledge and technique. A strik-
ing product of early biological discourse, tace, like sex and nature, is about the
apparatuses for fabricating and distributing life and death in the modern regimes
of biopower. Like nature and sex, at least from the nineteenth century race was
constituted as an object of knowledge by the life sciences, especially biology,
physical anthropology, and medicine. The institutions, research projects, mea-
suring instruments, publication practices, and circuits of money and people that
made up the life sciences were the machine tools that crafted “race” as an ob-
ject of scientific knowledge over the past 200 years. Then, in the middle of the
twentieth century, the biclogical and medical sciences began to disown their
deadly achievement and worked like Sisyphus to toll the rock of race out of the
upscale hillside neighborhoods being buile in post-World War Il prosperous
times to house the new categories of good natural science. All too predictably,
the new universals, like the suburbs and the laboratories, were all too white.

Biology is not the body itseif but a discourse on the body. “My biology,” a
common expression in daily hife for members of the TS, white middle class, is
not the juicy mortal flesh itself but a linguistic sign for a complex structure of be-
lief and practice through which I and many of my fellow citizens organize a
great deal of life. Biology is also not a culture-free universal discourse, for all that
it has considerable cultural, economic, and technical power to establish what will
count as nature chroughout the planet Earth, Biology is not everyone’s discourse
about human, animal, and vegetable flesh, life, and nature; indeed, flesh, life, and
#ature are no less rooted in specific histories, practices, languages, and peoples
than biology itself. Biologists are not ventriloquists speaking for the Earth itself
and all its inhabitants, reporting on what organic life really is in all its evolved di-
versity and DINA-soaked order. No natural object-world speaks its metaphor-
free and story-free truth through the sober objectivity of culture-free and so
universal science. Biology does not reach back into the mists of time, to Aristotle
or beyond. It is, rather, a complex web of semiotic-material practices that
ererged over the past 200 vears or so, beginning “the West” and traveling glob-
ally. Biology emerged in the midst of major inventions and reworkings of cate-
gories of nation, family, type, civility, species, sex, humanity, nature, and, race.
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That biclogy—at every layer of the enion—is a discourse with a contingent his-
tory does not mean that its accounts are matters of “opinion’ or merely “stories”
It does mean that the material-semiotic tissues are inextricably intermeshed. Dis-
courses are not just “words”; they are material-semiotic practices through which
objects of attention and knowing subjects are both constituted. Now a trans-
national discourse like the other natural sciences, biclogy is a knowledge-
producing practice that T value; want to participate in and make better; and be-
lieve to be culturally, politically, and epistemologically important. It matters to
contest for a livable biology as for a livable nature. Both contestations require that
we think long and hard about the permutations of racial discourse in the life sci- -
ences in this century. This chapter is a small contribution to that end. _

In the United States in the twentieth century, the categories of biclogy of-
ten become universal donors in the circulatory systems of meanings and prac-
tices that link the family, state, commerce, nature, entertainment, education,
and industry. Apparently culture-free categories are like type O- blood; with-
out a marker indicating their origin, they travel into many kinds of bodies.
Transfused into the body politic, these categories shape what millions of people
consider common sense in thinking about human nature. In this chapter, | will
pay attencion to three twentieth-century configurations of bioscientific think.

ing about the categories of unity and difference that constitute the human::
species. Claiming to be troubled by clear and distinet categories, [ will nonethe
less nervously work with a wordy chart, a crude taxonomic device to keep my :
columns neatly divided and my rows suggestively linked. L

Table 6.1 is an effort to chart twentieth-century biological kinship cate- o
gories that T believe are critical in racial discourse in the U.S. professional mid-

dle classes, but the categories have power far beyond those circles. The chart

deliberately emphasizes U.S. views of the world linked to elite scientific culture. 75
Like any such taxonomic device, the chart emphasizes related discontinuities o
across its columns, placing into distinct periods what from other points of view.

could appear on a continuum or, zlternatively, seem to be completely uncon- "
nected. Contentious homologies, as well as divisions, are suggested by piacing.
objects across from each other within columns. Many other practices besides bi-*
ology—-such as prisons, welfare systems, real estate policy, schools, vouth culture,
child-raising patterns, and labor markets—are potent constructors of race and:

kinship. Table 6.1, however, monomamacally pursues its suspicions from the .-

foundation of its periodization and its associated “key objects of knowledge™: ..
race, population, and genome. I have chosen three broad time divisions—1900 -
to the 1930s, 1940 to somewhere in the 19705, and about 1975 into the 1990s— .
because I think national and international, technological, laboratory, clinical,
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DATES

KEY OBJECT OF

KNOWLEDGE

FAMILY PORTRAIT

DATA OBJECTS

PARADIGMATIC

"1 TECHNICAL PRACTICE

EVOLUTIONARY

PARADIGM

_1900-1930s

race

gorilla diorana,
American Museum
of Natural History,
1936

tree genealogies,

taxonomies

craniometry

typiological paradigm

Spencerian versions of

Darwinism

William Z. Ripley,
The Races of Europe,
1899

Franklin H. Giddings,
Social Marking System,
1910

__1940-1970s

population

Fosstl Footprine Makers
of Lactoli, painting by
Jay Matternes, 1979

gene frequencies

measure ABO blood

marker frequencies

populationist paradigm

neo-Darwinism evo-

lutionary synthesis

Theodosins
Dobzhansky, Genetics
and the Origin of
Spedies, 1937

Table 6.1

197519905

genome

SimEve and matrix
of morphed progeny,
Time magazine, 1993

genetic databases

genetic mapping

DNA analysis by
polymerase chain
reaction (PCR) and
restriction fragment
length polymorphism
{RFLP}

sociobiological neo-

Darwinist paradigm

unit of selection
debates (gene, organ-

ism, population)

E.O Wilsen,
Seciobiology, The New
Synthesis, 1975




PEDAGOGICAL
PRACTICE

ETHICAT. DISCOURSE
ON HUMAN
HEREDITY

STATUS OF RACE AS
EPISTEMOLOGICAL
OBJECT IN SCIENCE
AND POPULAR,
CULTURE
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Biology is established
in high schoals

nationally.

Hygilene and eugenics

are closely linked.

By 1928,20,000 US.
college students are
enrolled in 376 courses

10 CLIgeINCs,

Eugenic marriage
counseling and eugenic

sterilizadon are urged.

Race is real and fun-
damental in both

areas.

George Gaylord
Simpson, The Major
Features of Evolution,
1953

James D Watson,
Molecular Biology of the
CGene, 1965

UNESCO race state-
ments, authored by
evolutionary bielo-
gists, appear in 1950
and 1951,

The New Physical
Anthropology guides

research and teaching,

Biological Sciences
Curriculum Study
{(BSCS) revised cur-
riculum is introduced.
The context is s¢ien-
tific competition of
the Cold War.

Medical genetic counsel-
ing ermerges for a grow-
ing Hst of genetic diseases.

Race is an lusory
object constructed by

bad science.

Richard Dawkins, The
Selfish Gene, 1976;
Extended Phenotype,
1982

Biodiversity and
biotechnology are
closely linked in
humanist and envirg::
nientalist idealogies,
international convenif-

tions, and pedagogy.. '._::

Advnces in Genetic 22
Wechnology (1989) isa
BSCS high school

biotechnology text. The:
context is international :
corporate highmtechnc):l:—_ _5

ogy competitiveness. .

Cortporations fund
high school biology *
laboratories to teachzgg'

biotechnology.

Bioethics becornes a
regulatory industry of

its owi.

Race reemerges in
medical discourse o’
organ transplants and

drug testing,




RHETORICS QF UNITY
AND IIVERSITY

IDEAL OF PROGRESS

family trees

Model engenic fami-
lies compete at

state fairs.

H.H. Goddard, The
Kallikate Family, 1912

C.B. Daveport, The
Trait Book, 1912

Everything moves in
stages from. primitive
to civilized. Hierarchy
is natural at all levels

of organization.

Race remains promi-
nent in domains of
cultyre, social science,

and politcs.

Nazi genocidal prac-
tices are strong in pub-
lic memory and mute
many aspects of racial
policies. At the same
time, apartheid flour-

ishes in many forms.

universal family of man

Kalahari desert [Kung
hunter-gatherers are

the mode! for man.

Films: The Hunters,
1957; The Making of
Maunkind HT: The
Human Wiy of Life,
1982

The universal sharing
way of life 15 at the
origin. System man-
agement should pro-

duce cooperation.
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Race 15 2 hotly con-
tended 1ssue 1 cultar-
al, political, and com-

munity struggles.

Race is a fashion
accessory for Upifed
Colours of Benetion

Ethnic cleansing and
race based immigra-
tion restriction

reemnerge globally.

Human Genome
Project (Man!™)

Human Genome

Diversity Project

System dynaniics mod-
eling of sub-Saharan
pastoralists becomes

biosocial paradigim.

Amazon forest people
{e.g., the Kayapd) are
popular paradigims of
indigenous cultural and
biodiversity discourses
and of indigenons
transnational commercial

and technological savvy.

Multiculturaiism and
networking are ideo-
logically dotninant in
sciences, businesses, and

liberal political practice.




SYMBOLIC AN
TECHMICAL STATUS OF

BLOOL

DISEASES OF THE

“BLOOD”

PARADIGMATIC

PATHOLOGY

PROPHYLAXIS
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Blood = kinship =

race/family/culture.

Blood and gene

ArC One.

Blood and cultare are

closely tied.

ABO markers
constructed, 1908,

Landsteiner Nobel
Prize in 1930; Rh
factors follow. Blood
culture, language, race,
pature, and land are
tightly linked.

“Bad bloed” covers
venereal disease gen-

erally (e.g., syphilis)

decadence, ratiing,

infeetion, tuberculosis

vaccination and
public health

Infection control is

boundary maintenance.

Gene/bloed and cul-

ture tic is broken.

Blood 1s the key fluid
studied for gene fre-

quencies,

The gene begins to
displace blood/race in
discourses of human

diversity.

ABO systemn is elabo-

rated.

First heart transplant is
m 1967,

Hemoglobinopathies
(i.e., sickle-cell ane-

mia) are studied.

Research expands on
genetics of diverse

human hemoglabins.

obsolescence, stress,

overload

system engineering

and management

Blood is merely the
tissue for getting easy
DNA samples.

The genome largely
displaces blood
symbolically and

technically,

Synthetic blood and i
autotransfusions are -
ideal.

Baboon-human heayg;

transplant is in 1990,

New discases are intere

preted as communicas

tion and information’:
transfer pathologies .
(e.g., AIDS). '

Fear of infected biOO‘:C:IE

is rampant.

defective gene, errors
in the database, immuy:=

nological breakdown,

technical enhancemerit;

and system redesign_'

Boundary crossing
secm more interesting
than boundary

maintenance,




e

MEANING OF THE

GENE

“THE FAMILY "

RELATION TO INDUS-
TRIAL TECHNOLOGIES
AND SCIENTIFIC

IDECLOGIES

Gene/blood are
linked to race and

nature.

Focus is on the natur-
al heterosexual repro-

ductive family.

Miscegenation is bio-

logical pathology.

Kinship is perceived

to stem from blood.

Organicism and
mechanism are
believed to be opposi-

tignal and distinct.

Boundaries between
living and nonliving

SEEnl secure.

Gene = information

equation emerges,

Notion of life as an
information system is

consolidated.

The gene is the sign

of the universal,

Genetic and cultural
diversity discourses are

separated.

Focus 1s on the natur-
al heterosexual repro-

duction family.

[ntermarriage is bio-

logically normal.

Cybernetics becornes
popular discourse in

the 1950s and 1960s.

Cyborgs are named in
1960 in the context

of the space race.
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Gene = information
1s infinitely

elaborated.

Information = com-

munication.

Informatics and

SENOINICS CONverge.

Genetic and cultural
diversity discourses

are conflated.

New Reproductive
Technologies (INTRS)
dominate scientific,
legal, and popular
attention. The first
“test-tube baby” is
born in 1978,

The status of hetero-
sexuality and many
reproductive practices

is unstable.

artifactnal families

morphing

Cyborgs proliferate in
business, the military,
popular culture,
technoscience, and
interdisciplinary

theory.




LEGAL AND POLITICAL

DOCUMENTS
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Eugenic sterilization
laws are passed by 30
state legislatures in the
United States fiom
1907-31.

ULS, National Origins
Act of 1924 restricts
immigration by

racial logic.

Interfaced cybernet-
ic/organic systems in
mulitary and civilian
technologies, e.g.,
numericai-controlled
machine tools are

developed.

UNESCO statements
on race, 1950, 1951,
are written from point
of view of population
genetics and modern

evolutionary synthesis.

Cyborgs become seq.
ond-order cyberspace

beings in the 1980s,

Gaia hypothesis is

named i1 1969,

Artificial life research

emerges i the 1980,

The Biological

Diversity Convention;
NAFTA, GATT, and:
the World Trade  +
Organization include

provisions on patents:

ing biological

materials.

First world-third
world struggles ove;

biodiversity intensify.:

Biodiversity crosion’is

an official emergency:

Indigenous peogples -

{e.g., the Guaymi ofy

Panama) contest

patenting of humarn:
genes and organize 0
repatriate their genet'fé
material from the
American Type
Culture Collection
and other first world;
genomic/ informatiés
databanlks.



RESEARCH INSTITU~
TIONS FOR HUMAN

UNITY ANI? DNVERISTY

PHOTOGRAPHIC,
DOCUMENTS OF
HUMANITY AND

EARTH

DISCOURSE OF
RELATION TO OTHER

SPECIES

MODEL OF NATURE

Ceold Spring Harbor
Eugenics Records
Office,

Eugenic and dysgenic
facial portraiture and

racial types

Panoramic nature

photography, 1920

Species are defined by
interbreeding block.

The community
{organismic) model
frames study of species
association and suc-
cessions through

time.

The University of
Chicago school
of ecology is

domiinant.

Wenner Gren
Foundation’s Early
Man in Africa

research program.

Multidisciplinary
international team
research in palecan-

thropology

The Family of Man,
Museum of Modern
Art, 1955

NASA photos of the
Whole Earth, 1969

Interest is in gene
flow among popula-

tons within species.

Separate species are

maintained in nature.

The ecosystem
(cybernetic) model
frames study of
radioactic isotopes
and energy flows
traced through trophic

levels.
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Gen Bank®

Human Genome
Project
Human Genome

Diversity Project
HUGO in Europe

The Multicultural
Planet, UNESCOQ,
1594

LANDSAT photo-
graphic mapping

Nature is a genetic
engineer that
continually exchanges,
modifies, and invents
NeW genes across

various barriers.

Viruses are
information vectors

that link us all.

Simnulated and global
€COSYSLen1s are promi-

inent in research,

Database and infor-
matics development
are critical to models

of nature.




PRESERVATIONIST

PRACTICE

POPULAR IMAGES

OF APES
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E Clements and V.
Shelford, Bio-Ecology,
1939,

W.C. Allee, AE.
Emerson, Q. Park,

T, Park, K.P Schmidt,
The Principles of Animal
Erology, 1949,

colonial and national

park systerm

Parc Albert in the
Belgian Cengo

Tarzan is raised by
Kala, his ape mother,
and fights the power-
ful rival male ape
Terkoz, E.R.
Burroughs, Tarzan of
the Apes, 1914

Systems dynamics
modeling techniques
emerge in business

and biology.

The Odum school of

ecology is prominent.

Eugene Odum,

Fundamentals of Ecology,

1959

D.H. Meadows et al,,
Limits to Growth, 1972

postcolonial park

management

Sergengett in Tanzania

Jane Goodall goes to
Gombe to live in
nature with the wild

chimpanzees,

Jane Goodall, In The
Shadow of Man, 1971

Geographic informa’
tion systems (GIS)
reorganize rescarch

and policy practice.

E.O. Wilson, ed.,
Biodiversity, 1988,

The Maxis .
Corporation builds. :
the Gaia hypothesis
and artificial ife
research into its
SimFarth and

SimLife games

Global environment;ﬂ'
regulation debates _
are dominated by
northern hemi- L

sphere powers.

Rain Forest Reser.y;.,‘-;: |
bicdiversity bankin.g.'i-j
ecotourism

debt for nature SWaps

Koko, the sign lan—_'f:':_
guage-using gorilla"_i_rf
the Silicon Valley, tncs
to get preghant wit.h:'
IVE !
E Patterson and

E. Linden, The
Education of Koko, -
1981




PARADIGMS OF GAR-
DENING ANL LAND-

SCAPE ARCHITECTURE

ICONS OF GENETIC

ACHIEVEMENT

MAJCOR INSTITUTIONS
FOR PLANTS AND
ANIMAL GENETIC

RESEARCH

United States: Wilhelm  EBeological planning

Mitler, “The Prairie
Spirit in Landscape
Gardening” on Jens
Jensen’s designs for the
“wild” and “narural”

garden

Germany: the “natural

garden”

Mendelian genetics,

pure types

Standardized egg and
poultry breeding and
marketing

Agricultural research
stations and U.S, land-

grant universities

University basic
research {Morgan
fruitfly fab at
Columbia)

emerges 1n urban
£

design.

New Towns,
Houston, Tex., “The
Woodlands”

lan McHarg, Design

with Nature

Hybridized seed and

animals

Green Revolution

“miracle™ seeds

Foundation-funded
rescarch institutes
for breeding
high-response

varieties

Mexico: Centro
[nternacional del
Mejoramiento del
Maiz y Trigo, 1966

Philippines:
International Rice
Research Institute,
1960

World Bank-launched
Consultative Group
on International

Agricultural Research,
1970
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Virtual landscape

planning emerges

Martha Schwartz’s
“Splice Garden” is
built on the ‘-
Whitehead Institute
roof, Cambridge,
Mass.

Transgenic plants and

animals

Herbicide-resistant

crops

Transnational corpo-
rations, foundations,
international financial
nstitutions, national
science policy, and
major universities all
participate in interna-
tional corporatization
of genetics, molecular
biclogy, and
biotechnology.

Global network of
gene banks s

consolidated.




POPULAR IMAGES
INSIDE POLITTICAL

INEQLOGY

ICONS OF NATIONAL
AND INTERNATIONAL

DISCOURSE
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American Museum of
Natural History big-

game dioramas

Teddy Bear
Patriarchy (Theodore
Roosevelt-style Pro-
gressive Era reform

through expertise)

Birth of a Nation {ID.WW.
Griffith film, 1915)

Major science univer-
sities develop genetic

research.

The Natienal Secd
Storage Laboratory, firse
U.S. national gene bank,
1s established, Fort
Collins, Colo., 1959,

Man the Hunter and
the first Civil Righus

Movement

United Nations
humanism (20th cen-
tury Bridgewater

Treaties)

The Family of Man,
1955, Museum of
Modern Art

Cold War blocs and
multinational organi-
zations reshape official

national idologies,

United Nations:
Food and Agriculture
Qrganization, World
Health Organization,
UNESCO

World Bank (Bretton
Woods, 1944)

International Monetary

Fund {1945}

Third-world charges.

intenisify that the figgg
world collects diversj-
ty, disregarding local
expertise or treating i
as a natural resource,
and produces homo-
geneity in standard-

ized commodities,

Sociobiological repnj-,-'_

ductive investment

strategists in nature i

Uinited Colowrs of

Benetton

Multiculturalism

“Rebirthing of 4

Nation” is featured

Time magazine 1993

special issue on inwmis’

gration.

Context is transna-

tionalism, the New

World Order, and

multiculturalism as -

dominant ideologies

and practices.




FCONOMIC

DISCOURSE

SIGNS OF SCIENTIFIC
POWER AS
TRANSGRESSION ANIY

TRANSCENDENCE

[NSTRUCTIONS ON
HOW T ACT ARQUNI

ALIENS

FEMINIST INSTRUC-
TIONS ON HOW TO

ACT AROUND ALIENS

ANIMATION

TECHNOLOGY

Fordist modernity
monopoly capital

modern. corpeoration

airplane

telephone

H.G. Wells, War of the
aorlds 1898, radio
dramatization by
Orson Welles, 1938

Charlotte Perkins,
Gikman, Herland, 1915

Muybridge nine-
teenth-century stop-

action techniques

Fordist modernity in

a multinational vein

U.S. is hegemonic in
the post-WWII eco-

nomic order.

Militarized economy
is driven by the Cold
Whar,

transuranic ¢lements

{plutonium, 1540)

first nuclear bombs,
Little Boy and Fat
Man

Films: The Day the
Earth Stood Still, 1951
2001: A Space Odyssey,
1978

Ursula LeGuin, The
Left Hand of Darkness,
1969

Joanna Russ, The,
Female Man, 1975

Walt Disney Studios,
Fantasia and Pinocchio,
1940
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Flexible post-
maodernity New
World Order,
[nc., is unfettered
from Cold War

corntests,

Structural adjustment
dominates aid

and development

policy.
transgenic organisims

Flavr Savr tomato,

OncoMouse™

Films: Alfen, 1979
Aliens, 1986
Alien®, 1992

Alien”, forthcoming

Octavia Butler,
Xenogenesis Trilogy,
1687-198%

Marge Piercy,
He, She and If,
1991

Industrial Light and
Magic computer-
generated graphics,
esp- morphing;
Términator 2, 1991;

Jurassic Park,

1993
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field, political, economic, and cultural transformations within these temporal
patterns have been intrinsic to the processes that reshaped biclogical discourse
about human unity and diversity, producing mutations that merit attention.

Of course, practices, ideas, and institutions spill from one period into the
next, but T think “real-world” patterns of power and authority shift within the
paradigmatic configurations detailed in: the rows within each period. The illu-
sion of progressing from one period to the next with no carryovers and uncanny
repetitions might be tempered by imagining setting “periodic boundary condi-
tions” on that table, to change the topology of the flat table so that it wraps
around on itself to form a cylinder or even a torus. Also, marny other practices,
ideas, and institutions fill these time periods but find no place on this chart. A
paradigmatic category for some communities of practice is contested by other
communities, and from various other points of view, what looks like a paradigm
to me could look trivial or just wrong. Learming how to get at a point of view in E
constructing and using a chart is part of my purpose. Unlike a perspective draw-
ing that geometrically constructs the unique point from which to see into the
composition, Table 6.1 invites the reader to evaluate contending locations as an,
intrinsic aspect of participating in scientific culture on the charged topics of

race, sex, and nature. One way to do this is to make the chart into a narrative

device, that is, to use it to construct a story. Stories are not “fictions” in the sense i

of being “made up” Rather, narratives are devices to produce certain kinds of =

meaning. I try to use stories to tell what I think is the truth—a located, embod-
ied, contingent, and therefore real truth. ' E

My chart does not argue that “forces”such as political developments “infla- .
enced” biology from the “outside,” or vice versa; nor does it imply that life sci- ..
ence, or anything else, is the summation of its determinations. Biology is
complex cultural practice engaged in by real people, not bundles of determina-
tions just waiting for the analyse’s clever discovery. Biology might be politics by " :
other means, but the means are specific to the located practice of the life sci-
ences. These means are usually more about things like genes, graphs, and blood -
than about legislatures or supposed social interests of scientists.

The relationships that are insistently urged by the proliferation of rows
inside each period could seem perversely arbitrary, linking not just apples and
oranges but gardens and genes, vampires and Nobel Prize winners, or masterful @i
DNA and frivolous fashion magazines. T think such odd bedfellows are linked,
but T often stutter in naming fow they are tied together, The stutter is an incite-
ment to work out the trouble, not to pass over the complexities of worlds of dis-
course by hygienic category separation, The luxuriating rows are meant to
invite the reader to add or subtract, to alter what is inside the boxes, to explore




geometries of relationship that more restrained meaning-making devices might
make look foolish. I do not think the rows within columns are linked by the
conventions of cause and effect, but they are not just random free associations
either. Yet, | know from my own relationship to this chart, as well as that of col-
leagues who have commented on its various drafts, that it induces a kind of gen-
erative dream state. The chart, like any residue of semniosis, could be read as a
symptom. But the reader would have to decide, take a stand on, what the symp-
tom s of That is simultaneously a political, cultural, and scientific question.
From a biological point of view, symptoms point to functioning, or malfunc-
fioning, bodies, and processes that might otherwise be invisible.

The best metaphor, and technical device, for representing the kind of rela~
tionality implicit in this chart might be hypertext. In hypertext readers are led
through, and can construct for themselves and interactively with others, webs of
connections keld together by heterogeneous sorts of glues, Pathways through the
web are not predetermined but show their tendentiousness, their purposes, their
strengths, and their peculiarities. Engaging in the epistemological and political
game of hypertext comimits its users to the search for relationships in a funguslike
mangrove or aspen forest where before there seemed to be neat exclusions and
genetically distinct, single-trunk trees. I think part of the work of interrogating
racial discourse—or any discourse—is learning how to represent both relational-
ity and the “ontological” status of categories provocatively. Failing to produce an
actual hypertext for this essay, I hope that the old-fashioned, clumsy, two-dimen-
sional pencil-and-paper chart {done, of course, on a computer generally available
to people like me in the so-called first world) might ironically prove able to sub-
vert the monological, conventional oppositions of cause and effect versus ran-
domness. | rely on the reader to ace like a savvy hypertext user by making jumps,
connections, and multiple pathways through Table 6.1.

[ like the idea of using a truly menological object like a chart, and not some
timely fractal design, to figure nonlinear, dynamic relationships. If it is successfuil,
the chart undoes charting, as a vampire undoes the family tree and its genealog-
ical method. I also like to use the blunt, in-your-face quality of entries in a chart
to provoke questions about the contextual cond:tions of existence for any cate-
gory. It keeps the contingency of our meaning-making devices up front even
whiie we, laughing a little nervously, use them to do work we care about. That
seems especially important to me when trying to work with molten, explosive
categories such as race, sex, or nature, much less all ¢hree such bombs together.
Finally, there is nothing like the metaphor of hypertext for reinforcing the class,
ethnic, and professional bias of the chart. Who, after all, figures the ability to read
complex networks of relationality as hypertext?

231

J3vH




PRAGMATICS

232

So a chart like this is a rhetorical instruments, a kind of argument, a tech-
nology of persuasion, or, mote simply, a device to think with. I want my readers
to ask if the chart works and what it works for. As my argument unfolds, T will
detail some of the consequences of this taxonomic excursion. Space does not
allow me to go systematically through the chart, or even to identify ali of its
entries. Various readers will bring different kinds of expertise to Table 6.1 and
make more or less sense of—and quibble with—different parts of it. I think both
that this is inevitable with any text and that it is a good thing, not the mark of
deficiency of'author or reader. I want the chart to work like an echo chamber or
a diffraction grid, producing wave interferences that make many kinds of pat- '
terns on the active recording neural tissues of readers, Still, inescapably, from var- :
ious points of entry, some of the chart will seem self-evident, some obscure, some
propetly explained. I hope the readers will use the chart to provoke and explore %
and not be repelled by the unknown regions, the obvious parts, or my errors.

Leaving most categories in the chart to fare for themselves, I will work to
control one braided narrative line. The story resonates from images of racialized
faces, which are taut membranes stretched across the scaffolding of accounts of
conjoined biological and technological evolution. The story moves from the *:
primal ape family, rebirthed by taxidermy in the dioramas of the American
Museumn of Natural History in NewYork City in the 1930s; to the universal first.

family seen in the 1960s to be living its sharing way of life on the African savan-
nah at the dawn of the human species; to the computer-generated, multicultural :

SimBve in Time magazine’s “New Face of America” of the 1990s. 1 will oy to-
show how the mutations of bioscientific categories from race to population to
genome code for what can count as human, and therefore as progressive, in the
civic and personal bodies of twentieth-century US. Americans.

Race
The starting point for my story is the racial discourse in place at the end of the
nineteenth century in Europe and the United States. As the historian George
Stocking put it,"‘blood’ was for many a solvent in which all problems were dis-
solved and processes commingled.” “Race” meant the “accurmnulated cultural
differences carried somehow in the blood” (Stocking 1993:6). The emphasis
was on “somehow;” for blood proved a very expansible and inclusive fluid. Four
major discursive streams poured into the cauldron in which racial discourse sim-
mered well into the early decades of the twentieth century, including the eth-
nological, Lamarckian, polygenist, and evolutionist traditions. For each
approach, the essential idea was the linkages of lineage and kinship. No great dis-
tinction could be maintained between linguistic, national, familial, and physical




resonances implied by the terms kinshp and raze. Blood ties were the proteina-
ceous threads extruded by the physical and historical passage of substance from
one generation to the next, forming the great nested, organic collectives of the
human family. In that process, where race was, sex was also. And where race and
sex were, worries about hygiene, decadence, health, and organic efficiency
occupied the best of minds of the age, or at least the best published.

These same minds were uniformly concerned about the problems of
progress and hierarchy, Organic rank and stage of culture from primitive to civ-
ilized were at the heart of evolutionary biology, medicine, and anthropology.
The existence of progress, efficiency, and hierarchy were not in question scien-
tifically, only their proper representation in natural-social dramas, where race
was the narrative colloid or matrix left when blood congealed. The plenum of
universal organic evolution, reaching from ape to modern European with all the
races and sexes properly arrayed between, was filled with the bodies and mea-
suring instruments proper to the life sciences. Craniometry and the examina-
tion of sexual/reproductive materials both focused on the chief organs of
mental and generative life, which were the keys to organic sodial efficiency.
Brains were also sexual tissues, and reproductive organs were also mental struc-
tures. Furthermore, the face revealed what the brain and the gonad ordained;
diagnostic photography showed as much. The evolution of language, the
progress of technelogy, the perfection of the body, and the advance of social
forms seemed to be aspects of the same fundamental human science. That sci-
ence was constitutively physiological and hierarchical, organismic and wholist,
progressivist and developmental.

To be sure, in the early twentieth century Franz Boas and social-cultaral
anthropology broadly were laying the foundatiens of a different epistemological
order for thinking about race. But, encompassing immigration policy, mental-
health assessments, military conscription, labor patterns, nature conservation,
museum design, school and university curricula, penal practices, field studies of
both wild and laboratory animals, literary evaluation, the music industry, reli-
glous doctrine, and much more, race~—and its venereal infections and ties to
sexual hygiene—was real, fundamental, and bloody. If the skeptic of poststruc-
turalist analysis still needs to be convinced by 2n example of the inextricable
weave of historically specific discursive, scientific, and physical reality, race is the
place to look. The discursive has never been lived with any greater vitality than
in the always undead corpus of race and sex. For many in the first decades of the
twentieth century, race mixing was a venereal disease of the social body, produc-
ing doomed progeny whose reproductive issue was as tainted as that of lesbians,
sodomites, Jews, overeducated women, prostitutes, criminals, masturbators, or
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alcoholics. These were the subjects, literal and literary, of the commodious dis-
course of eugenics, where intraracial hygiene and interracial taxonomy were
two faces of the same coin.”

Even radicals and liberals, to name them anachronistically, who fought the
reproductive narrative and social equations named in the preceding paragraph,
accepted race as a meaningtul object of scientific knowledge, They had little
choice. These writers and activists worked to reshape race into a different pic-
ture of collective human health (Stepan and Gilman 1993).9 Scientific racial dis-
course—in the sense that did not insist on the separation of the physical and the
cultural and spoke in the idiom of organic health, efficiency, and familial soli~ .
darity—accommodated writers from great American liberators such as W.E. B.
Du Bois and Chatlotte Perkins Gilman to middle-of-the-road, Progressive Era,
unabashed racists such as Madison Grant.” Du Bois is particularly interesting
because he most consistently rejected “biologism” in his approach to race and
racism, but the broad discourse that assimilated race feeling to family feeling and -
invited discussion on the childhood and maturity of collective human groups
called races was inescapable (Du Bois 1989:8). Although he retracted such lan-
guage a decade or so later, in 1897 Du Bois wrote that the history of the world
is the history of races:*“What is race? [t is a vast family . .. generally of commeon -
blood and language, always of common history” {Du Bois 1971:19; see also :'3_
Appiah 1985;1990:16n3; Stepan and Gilman 1993:192n7). =

George Stocking’s thumbnail portrait of the Social Marking System devel-
oped by the U.S. sociologist Franklin H. Giddings around 1900 to 1910 collects
up the ways that race and nation, passing through kinship of many ontological
kinds and degrees of closeness, were held together on a continvum of social-bio-
logical differences. “The essential element of the race concept was the idea of
kinship...."Race’ and ‘nation’ were simply the terms applied to different levels of
a single pyramid” (Stocking 1993:7-8}. Giddings attempted to provide a quanti-
tative notation to distinguish degrees of kinship, arrayed across eight different
kinds of relatedness. Types such as the Hamitic, the Semitic, the Celtic,and sc on
filled the taxonomic slots. The specifics of Gidding’s classification are less impor-
tant here than their illustration of the exuberance of racial taxonomizing in the
United States. In these taxonomies, which are, after all, little machines for clari-
fying and separating categories, the entity that always eluded the classifier was
simple: race itself. The pure Type, which animated dreams, sciences, and terrors,
kept slipping through, and endlessly multiplying, all the typological taxonomies.
The rational classifying activity masked a wrenching and denied history. As racial
anxieties ran riot through the sober prose of categorical bioscience, the tax-
onomies could neither pinpoint nor contain their terrible discursive product.




To complete my brief caricature of race as an object of bioscientific knowl-
edge in the period before World War 11, T will turn to a family porerait that inno-
cently embodics the essence of my argument. The portrait slips down the
developmental chain of being to macialized urban humanity’s uitimate other and
intitnate kin, the gorilia in nature® [Figure 6.2, Gorilla Group in the American
Museum of Natural History]. Figure 6.2 shows a tasddermic reconstruction of a
gorilla group, with a striking silverback male beating his chest, a mother at one
side eating calmly, and a toddler. A young blackback male 15 in the diorama but
out of the photograph. The primal ape in the jungle is the doppelginger and
mirror to civilized white manhood in the city. Culture meets nature through the
looking glass at the interface of the Age of Mammals and the Age of Man.
Preserved in changeless afterlife, this vibrant gorilla family is more undead than
it is alive. The members of this (super)natural gorilla fanuly were hunted, assem-
bled, and animated by the art of taxidermiy to become the perfect type of their
species. Dramatic stories about people, animals, tools, journeys, diseases, and

money inhere in ea

ch precious corpse, from the chest-beating male called the

Figure 6.2 Gorilla Group in African Hall. Animals by Carl E. Akeley. Background by Willima
Leigh. Neg. #314824. Courtesy of the American Museum of Natural History.
Photograph by Wurts Brothers.
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Giant of Karisimbi to the ape-child speared as it screamed 1n terror on the steep
volcanic mountainside. The biood was drained; face masks taken from the
corpses; the skins stripped and preserved, shipped across continents, and
stretched over special light mannequins. Lit from within and surrounded by the
panoramic views made possible by Hollywood set painting and the new cam-
eras of the 1920s, the perfect natural group--—the whole organic family in
nature—emerged in a lush Eden crafted out of detailed reconstructions of
leaves, insects, and soils. In these ways, the gorilla was reborn out of the accidents
of biclogical life, a first birth, into epiphanic perfection, a second birth, in a dio-
rama in the Akeley African Hall in the American Museum of Natural History
in NewYork City. '

Behind the dioramic re-creation of nature lies an elaborate world of prac-
tice. The social and technical apparatus of the colonial African scientific safari
and the race-, class-, and gender-stratified labor systems of urban museum con-
struction organized hundreds of people over three continents and two decades
to make this natural scene possible. To emerge intact, reconstructed nature
required all the resources of advanced guns, patented cameras, transoceanic
travel, food preservation, railroads, colonial bureaucratic authority, large capital
accumulations, philanthropic institutions, and much more. The technological
production of a culturally specific nature could hardly be more literal. The
intense realism of the diorama was an epistemnological, technological, political, :
and personal-experiential achievement. Natural order was simply there, indis-
putable, luminous. Kinship was secure in the purity of the achieved vision.

Walt Disney Studios and National Geographic might do better in the
decades to come, but they needed the magic of motion pictures. The achieve-
ment of the prewar natural history diorama relied more on. a sculptural sensibil-
ity that was also manifest in the elegant bronzes, placed just outside the African
Hall, of “primitive natural man,” the East African Nandi lion-hunters. Their
perfection was sought by the same scientist-artist, Carl Akeley, who designed
the dioramas for the American Museum. Organicism and typology ruled
unchallenged in these practices, in which the earth’s great racial dramas, con-
structed in a white, imperial, naturalist, and progressive frame, were displayed as
pedagogy, hygiene, and entertainment for an urban public.

After the successful scientific hunt for the perfect specimen, the superior
nobility of hunting with the camera was urged in a conservationist doctrine that
downplayed further hunting with the gun. To strengthen the conservationist
argument, white women and children came on the final hunt for the museum’s
gorillas to prove that the great violent drama of manhood in confrontation
across species could give way to a gentler tale. In part because of the efforts of the




members of this collecting expedition in 1921-1922 and of the officers of the
American Musewm, the area where the Giant of Karisimbi died became a
Belgian national park, the Parc Albert in the Belgian Congo, where nature,
including “primitive” people as fauna in the timeless scene, was to be preserved
for science, adventure, upiift, and moral restoration as proof against civilization’s
decadence. No wonder universal nature has been a less than appealing entity for
those who were not its creators and its beneficiaries. Undoing this inherited
dilemma has never been more urgent if people and other organisms are to sur-
vive much longer.

The hunt for the Giant of Karisimbi took place in 1921, the same year that
the American Museum of Natural History hosted the Second International
Congress of Eugenics. Collected proceedings from the congress were titled
“Fugenics in Family, Race, and State” The Committee on Immigration of the
Eugenics Congress sent its exhibit on immigration to Washington, D.C., as part
of its lobbying for racial quotas. In 1924 the U.S. National Origins Act restricted
immigration by a logic that linked race and nation. For officials of the American
Museum, nature preservation, germ plasm protection, and display work were all
of a piece. Exhibition, conservation, and eugenics were part of a harmonious
whole. Race was at the center of that natural configuration, and racial discourse,
in afl of its proliferating diversity and appalling sameness, reached deep into the
family of the nation.

Population
The community of race, nation, nature, language, and culture transmitted by
blood and kinship never disappeared from popular racialism in the United
States, but this bonding has not been meaningfully sustained by the biological
sciences for half 2 centary, Rather than dwell on the scientific and political
processes that led to the biosciences’ reversal on the reality and importance of
race to evolutionary, genetic, physiological, therapeutic, and reproductive expla-
nations in the middle decades of the twentieth century, I will leap to the other
side of the divide, to where the Wizard of Oz has changed the set in the theater
of nature. The major difference is that an entity called the population is now
critical to most of the dramatic action.

A population, a relatively permeable group within a species, differed by one
or more genes from other such groups. Changes of gene frequencies within
populations were fundamental evolutionary processes, and gene flow between
populations structured the traffic that bound the species together. Genes and
genotypes were subject to Darwinian natural selection in the context of the
functioning phenotypes of whaole organisms within populations. Occasionally
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still a convenient notion, race was generally a misleading term for a population,
The frequency of interesting genes, such as those coding for immunological
markers on blood cells or for different oxygen-carrying hemoglobins, might
well differ more for individuals within a population than between popuiations,
Or they might not; the question was an empirical one and demanded an expla-
nation that included consideration of random drift, adaptational complexes, and
the history of gene exchange. The populations” history of random genetic
mutation and gene flow, subjected to natural selection resulting in adaptation,
constituted the history of the species. Populations were not types arranged hier-
archically but dynamic assemblages that had to function in changing environ-
ments. Measurements had to be of structures important to adaptational
complexes related to current function. For example, craniometry producing
brain-volume values on a putative hierarchical chain of being gave way to mea-
surements of structures critical to dynamic action 1n life, such as facial regions
critical to chewing and subject to physical and functional stresses during the
development of the organism. Highly variable and permeable natural popula-
tions seemed to be the right kind of scientific object of knowledge, and the
racial type seemed to be 3 residue from a bad nightmare.

The construction of the category of the population occurred over several
decades. Leading parts were taken by naturalists studying geographical variation
and speciation; geneticists learning that mutations were inherited in discrete
Mendelian fashion; population geneticists constructing mathematical models
showing how mutation, migration, isolation, and other factors could affect the -
frequency of genes within populations; and experimentalists demonstrating that
natural selection could aperate on. continuous variations to alter the characteris-
tics of a population. The synthesis of these lines of research—which was effected
by the Russian-trained immigrant U.S. geneticist Theodosius Dobzhansky; the
English scion of the scientific Huxley clan, Julian Husxtey; the polymath
German-trained immigrant U.S. systematist Ernst Mayr; and the U.S. paleontol-
ogist George Gaylord Simpseon, among others, from the late 1930s to the late
1940s-—changed the face of dominant evolutionary theory. The result was called
the modern synthesis or the neo-Darwinian evolutionary theory.” Several of the
men who put the modern synthesis together were also popular writers, pub-
lished by the major university presses, who developed an antiracist, liberal, bio-
logical humanism that held sway until the 197059 This was a scientific
humanism that emphasized flexibility, progress, cooperation, and universalism.

This was also precisely the humanism enlisted by M, E Ashley Montagu,
former student of Franz Boas and organizer of the United Nations Educational,
Scientific, and Cultural Organization’s (LUINESCO) statements on race in 1950




and 1951 (UNESCO 1952). Perched on the cusp between the Allied victory
over the Axis powers, the ideological contest for defining human nature waged
by “socialism” and “capitalism”in the Cold War, and the struggles for third world
decolonization that sharpened after World War II, the U.S.-sponsored docu-
ments were intended to break the bioscientific tie of race, blood, and culture,
that had fed the genocidal policies of fascism and still threatened doctrines of
human unity in the emerging international scene, Since biologists had to bear so
much of the responsibility for having constructed race as a scientific object of
knowledge in the first place, it seemed essential to marshal the authority of the
architects of the new synthesis to undo the category and relegate it to the slag
heap of pseudo-science. It would not have done for the UNESCO statement to
have been authored by social scientists. The crafting of the UNESCO race
statements provides a unique case study for the discursive reconstitution of a
critical epistemological and technical object for policy and research, where sci-
ence and politics, in the oppositional sense of those two slippery terms, form the
tightest possible weave.

The concept of the population was in the foreground as the authors argued
that plasticity was the most prominent species trait of Homo sapiens, While the
strong statement that the range of mental ralent is the same in all human groups
did not survive controversy over the 1950 version, the negative argument that
science provides no evidence of inherited racial inequality of intelligence
remained. The contentious 1950 statement that universal brotherhood (sic) is
supported by a specieswide, inborn trait of a drive toward cooperation also did
not live through the rewriting in 1951. Nonetheless, the latter document—
signed by 96 internationally prominent scientific experts before it was released—
remained uncompromising on the key ideas of plasticity, educability, the
invalidity of the race-and-culture tie, and the importance of populationist evolu-
tionary biology.!" To cast group differences typologically was to do bad sci-
ence—with all the penalties in jobs, institutional power, funding, and prestige that
flow from such labeling. Needless to say, biological racialism did not disappear
overnight, but a palace coup had indeed taken place in the citadel of science. 12

Walking out of UNESCO House in Paris, the new universal man turned up
tossilized in East Africa almost immediately. In honor of this timely geological
appearance, the Harvard Lampoon dubbed Olduvai Gorge, made famous by the
palec-anthropological investigations of the Leakey family, the “Oh Boy! Oh
Boy! Gorge” for its stunning hominid fossils and the associated accounts of the
dawn of human history and of the species-defining characteristics of human
nature. Deeply indebted to the medern synthesis, the New Physical
Anthropology developed from the 1950s to become a major actor in identifying
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those adaptational complexes that made “us” human and in instaling them in
both pedagogical and research practice. Public and intradisciplinary antiracist
lectures, new undergraduate and graduate curricula in physical anthropology
sustained by the expanding institutional prosperity of the postwar era in the
United States, field studies of natural primate populations, and major programs
of research on African hominid fossils were all part of the program of the new
physical anthropelogy. Its objects of attention were not typologically constructed
taxonomies but systems of action that left their residue in the enduring bard
structures in fossil beds or under the skin of still living animals. Adaptational
behavior is what these biological anthropologists cared about, whether they were
looking at pelvic bones, crania, living monkeys and apes, or modern hunter-
gatherers. In the new framework, people who were typical “primitives” to the
carlier expeditions of the American Museum of Natural History were fully
modern humasns, exhibiting clearly the fundamental adaptational complexes that
contirne to characterize all populations of the species. Indeed, lacking the
stresses of too much first world abundance, the former “primitives,” like modern
hunter-gatherers, became especially revealing “universal” human beings.

The most important adaptational complex for my purposes in this chapter
is the species-defining sharing way of life, rooted in hunting and the heterosex-
ual nuclear family. Man the Hunter, not the urban brother of the Giant of -
Karisimbi or the Nandi lion spearmen, embodied the ties of technology, lan- -
guage, and kinship in the postwar universal human family. Parent to tachno]ogy'. E

and semiology—to the natural sciences and the human sciences—in the same -

adaptational behavior, Man the Hunter crafted the first beautiful and functional
objects and spoke the first critical words. Hunting in this account was not about -
competition and aggression but about a new subsistence strategy possible for
striding, bipedal protohurnans with epic hand-eye coordination. Acquiring big
brains and painful births in the process, these beings developed cooperation, lan-
guage, technology, and a tust for travel, all in the context of sharing the spoils
with mates, children, and each other. Males were certainly the active motor of
human evolution in the hunting hypothesis of the 1550s and 1960s, but the
logic was not too much strained in the 1970s by foregrounding Womarn the
Gatherer and a few useful family reforms, such as female orgasms and mate -
choice favoring males who made themselves useful with the kids.!? Still, baby
slings, carrying bags for roots and nuts, daily adult gossip, and talking to children
could hardly compete for originary drama with elegant projectiles, adventurous
travel, political oratory, and male bonding in the face of danger. !4

Two powerful photographic documents of the universal human family
conclude my meditation on the hopeful, but fatally flawed, biclogical humanism




of the midtwentieth century: the late-1970s painting called Fossif Footpring Makers
of Lactoli by the anatomical illustrator Jay Matternes, and the New York Museum
of Modern Art’s publication from its 1955 epic photographic exhibit called The
Family of Man. Both documents stage the relations of nature and culture medi-
ated by the heterosexual, reproductive, nuclear family as the figure of human
unity and diversity. Both renderings of the human story are starkly under the
visible sign of the threat of nuclear destruction, and both suggest a saga of unity,
danger, and resilience that permeated accounts of science, progress, and technol~
ogy in the post-World War II era.

Accompanying an international museum exhibit of hominid fossils in the
1980s, Matternes’s painting shows the hominid First Family walking across the
African savanna under the cloud of an erupting volcano, the sign of destruction
by fire.15 These transitional figures between apes and modern humnans recall the
gorilla family in the American Museum of Natural History. But for earthlings in
the last chilling years of the Cold War, the thick cloud of dust spewing into the
sky to obscure the sun in Matternes’s reconstruction could not help but evoke
the looming threat of nuclear winter. Expulsion from Eden had partieular narra-
tive resonances in huclear culture. In the era of nuclear superpowers facing off in
fraternal rivalry, threats came in centralized apocalyptic packages. In the New
World Order of the post-Cold War era, muclear threats, ike afl else, have a more
dispersed and networked structure of opportunity and danger—for example,
criminal smuggling of plutonium from the former Soviet Union and the apoca-
fypse-lite of plutonium poisoning of urban water supplies or dirty minibombs
backing up political disputes. Matternes’s painting 1s a reconstruction of the life
events that might have been responsible for the 3.7-million-year-old footprints
found in the volcanic ash at Laetoli, near the Olduvai Gorge, by Mary Leakey and
others in the late 1970s. The space-faring descendants of the First Family put
their fc)dtprints in moon dust in 1969 in Neil Armstrong’s “one small step for
mankind,” just as the Australopithecs gfarensis trekkers, at the dawn of hominiza-
tion, made their way through the volcanic dust of the human travel narrative,

The great myths of birth and death, beginnings and endings, are every-
where in this painting. The reconstructed hominids are members of a highly
publicized ancestor-candidate species that has been at the center of scientific
debates about what counts as human. Perhaps the best-known fossil in this
media and scientific fray has been the 3.5-million-year-old skeleton of a
dimimtive female named Lucy by her Adamic founders, after the Beatles’
“Lucy in the Sky with Diamonds”” The African plain in the painting, scene of
the passage of Lucy’s relatives, is both rich with the signs of abundant animal life
and thickly encrusted with the smothering ash that must drive all the animals,
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including these early hominids, in search of food. The three family members
vividly dramatize the central adaptive complexes that made “us” human. The
elements for the universal sharing way of Iife are unmistakable. The male strides
ahead, carrying a serviceable tool, although not quite the future’s elegant pro-
jectiles that were critical to the hunting hypothesis as well as to Stanley
Kubrick’s 2001: A Space Odyssey. A. afarensis would have to wait for somewhat
larger heads before they improved their aesthetic sense. The antiracist universals
of the evolutionary drama scripted according to the humanist doctrines of the
modern synthesis left in place the durable essentials of the sexual division of la-
bor, male-headed heterosexual families, and child-laden females—here pictured
without the baby-carrying sling that many anthropologists argue was likely to:
have been among the first human tools. In Matternes’s Adamic imagination, the
child-carrying female follows behind, looking to the side, while the male leads; :
looking into the future. The germ of human sociality was the couple and their ;
offspring, not a mixed foraging group, a group of related females with their
kids, two males with one carrying a kid, or any other of the many possibilities
for those first small steps for mankind left in the dust at Laetoli.'®

If it is the numbing and hegemonic sameness of the universal way of life.
that I resist in the new physical anthropology, including many of its feminist ver-

sions, and in Matternes’s painting, then perhaps an earlier document, the popu=-. -

lar coffee-table book of Edward Steichen’s photographic exhibit called The -
Family of Man, can settle my dyspeptic attack of political correctness. If T detect.~

the unself-conscious ethnocentricity of those who crafted the natural-technical - -

object of knowledge called the First Family and the universal hominizing way of

lite, perhaps the global scope of the 1955 document will allow a more capacious;
field for imagining human unity and difference. Yet, once T have learned to seé -
the Sacred Image of the Same and the Edenic travelogue of so much Western:
historical narrative, I have a hard time letting go of this perhaps monomaniacal = -
critical vision, which might be worse than the objects it complains about. My.
own perverse skill at reading the sameness of my own inherited cultural stories
into everything is one of the symptoms that drives this chapter. Still, I believe
that this capacity of reproducing the Same, in culpable innocence of its histori-
cal, power-charged specificity, characterizes not just me but people formed like
me, who are liberal, scientific, and progressive—ijust like those officials of the
American Museum of Natural History who sent their eugenic immigration ex-
hibic to Washington in 1921.1 am worried that too little has changed in hege-
monic bioscientific discourse on nature, race, unity, and difference, even in the
face of seeming major change. So let me pursue my suspicion that the Sacred
Image of the Same Is not just my problem but is also one of the tcs that repro-




duces sexually charged racist imaginations even in the practices most consciously
dedicated to antiracism,

In this mood, I am not surprised that Steichen’s 1955 photo album does
not settle my dyspepsia. My queasiness is not just with the title and its conven-

tional familial trope for binding together humanity, with all the resonances that,

metaphor evokes of kinship, lineage, and blood ties. There is much to love in
The Family of Man, including its vivid photos of working, playing, and fighting,
Old age, infirmity, and poverty are no barriers to liveliness here. Even the stag-
ing of everybody and everything into one grandly decontextualized narrative,

which culminates in the United Nations and the hopes for peace in nuclear

times after the ravages of depression, fascism, and war, can almost be forgiven.
After all, The Family of Man is a lot less sanitized than most 1990s versions of
multiculturalism. Despite decades of criticaf visual theory, I am susceptible, even
now, to the images of this book. That helps, because it is a rule for me not to
turn a dissolving eye onto stzaw problems, not to “deconstruct” that to which
I am not also emotionally, epistemologically, and politically vulnerable.

The Family of Man is ruled throughout its organic tissues by a version of unity
that repeats the cyclopean story that collects up the people into the reproductive
heterosexmal nuclear family, the potent germ plasm for the Sacred Image of the
Same. The opening photos show cultuerally varied young men and women in
courtship; then marriage; then all sorts of women in pregnancy and labor; then
birth (mediated by a male scientfic-medical doctor), nursing, babyhood, and par-
enting by both genders. The photo atbum then opens out into culturally and
nationally varied scenes of work on the land and in factories. Food, music, edu-
cation, religion, technology, tragedy and mercy, aging and death, anger and joy,
hunger and suffering all find their place. The icons of nuclear war and of other
wars, as well as mmages of mcism and fascism, cast a deep shadow. The pall is Iiffed
by the images of democracy {voting) and internationalism (the United Nations),
which locate hope for this family story solidly in the signifiers of the “free world”
The last pages of the exhibit are full of multihued children, seeds of the future.
The last photo (before the unfortunate ocean wave on the inside back cover) 1s
of a little boy and little girl moving away from the viewer, walking hand in hand
in a sylvan nature toward the summy light of a possible future. This book about hu-
man universals is vehemently antiracist and simultaneously deeply enmeshed in an
ethnospecific, teleological story that continues to make the human collective
bieed, or atleast to hunger for other stories of what it means to be members of 2
species and a conununity. What's not collected in a reproductive family story does
rot finally count as human. For all the photo narrative’s emphasis on difference,
this is the grammar of indifference, of the multiplication of sameness.
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The desire for a child, for a future, in that potent image permeating The
Family of Man 15 at least as fierce as the yearning sustaining the New
Reproductive Technologies of the 1980s and 1990s. The genetic imagination
never dimmed under the sign of the population. Genetic desire would be no less
when the genome became the signifier of human collectivity.

Genome

If universal humanity was plastic under the sign of the population at midcen-
tury, then human nature is best described as virtual in present, end-of-the-mil-
lennium regimes of biological knowledge and power. Specificalty, human nature
is embodied, Literally, in an odd thing called a genetic database, held in a few
international locations such as the three large public databases for genetic map__' |
and sequence data: the U.S. GenBank®, the European Molecular Biological 5:
Laboratory, and the DNA Data Bapk of Japan. The Genome Data Base at Johns
Hopkins University is a massive central repository of all gene~mapping infor -

mation. In the wotld of gene sequencing, intellectual property rights vie with.
human rights for the attention of lawyers and scientists alike. Criminal as well as::
corporate lawyers have a stake in the material and metaphoric representation of
the genome. Funding and policy strongly support rapid public access to genomé'
databases in the interests of research and development. For example, in 1993 the :
French researcher Daniel Cohen, of the Centre d’Etude du Polymorphismé'-j.-:
Humaine in Paris, made his firsc complete draft map of the human genome =
available through the Internet. Genlnfo, developed by the ULS. National Center'__.'-
for Biotechnology Information of the Natjonal Library of Medicine, is a kind of - -

metadatabase containing both protein and nucleic acid sequence data “to which
other databases can add, refer, annotate, Interpret, and extrapolate” (Corteau :
1991:202).17 In part because of the tremendous physical computing power and o
human expertise that resulted from nuclear weapons research, informatics
development in the U.S. Human Genome Project began under the auspices of
GenBank® at the U.S. Nationak Laboratories at Los Alamos, New Mexico, It
was there also chat the expertise and machines existed that built the matrix for,
the flourishing of artificial life research at the nearby Santa Fe Institute. RER
A database 1s an information structure. Computer programs are the habitats .
of information structures, and an organism’s genome is a kind of nature park - -
among databases. Just as racial hygiene and eugenics were committed to science
and progress, and populationist doctrines of human universals were unambigu-'
ously on the side of development and the future, the genome is allied with al -
that is up-to-the-minute Yet, something peculiar happened to the stable, family-
loving, Mendelian gene when it passed into a database, where it has more in.



common with LANDSAT photographs, Geographical Information Systems,
international seed banks, and the Wozld Bank thar with T.H. Morgan’s frizitflies
at Columbia University in the 1910s or UNESCO’s populations in the 1950s,
Banking and mapping seem to be the name of the genetic game at an accelerat-
ing pace since the 1970s, in the corporatization of biology to make it fit for the
New World Order, Inc.'® If the modern synchesis, ideologically speaking,
tended to make everyone his brother’s keeper, then, in its versions of kin selec-
tion and inclusive fitness-maximization strategies, the sociobiological synthesis
runs to making everyone his or her siblings banker.!”

Biotechnology in the service of corporate profit is a revolutionary force for
remaking the inhabitants of planet Earth, from viruses and bacteria right up the
now repudiated chain of being to Flomo sapiens and beyond. Biological research
globally 15 progressively practiced under the direct auspices of corporations,
from the muitinaticnal pharmaceutical and agribusiness giants to venture-capi-
tal companies that fascinate the writers for the business sections of daily news-
papers. Molecular biology and molecular genetics have become neazly
synonymous with biotechnology as engineering and redesign disciplines.
Beings like Man the Hunter and Woman. the Gatherer reappear for their roles
on the stage of nature enterprised up as Man™ and Woman™-—copyrighted;
registered for commerce; and, above all, highly flexible.?® In a world where the
artifactual and the natural have imploded, natuze itself, both ideologically and
materially, has been patently reconstructed. Structural adjustment demands no
less of bacteria and trees as well as of people, businesses, and nations.

The genome is the totality of genetic “inforimation” in an organism, or,
more commonly, the totality of genetic information in all the chromosomes in
the nucfeus of a cell. Conventionally, the gerome refers only to the nucleic acid
that “codes” for something and not to the dynarnic, multipart stractares and
processes that constitute functional, reproducing cells and organisms. Thus, not
even the proteins critical to nuclear chromosomal organization or DINA struc-
tures such as mitochondrial chromosotnes outside the nucleus are part of the
genome, much less the whole living cell. Embodied information with a com-
" plex time structure is reduced to a linear code in an archive outside time. This
: . reduction gives rise to the curious, ubiguitous, mixed metaphor of “mapping
the code,” applied to projects to represent all the information in the genome,
DNA 1n this view 15 a master molecule, the code of codes, the foundation of
unity and diversity. Much of the history of genetics since the 1950s 1s the history
of the consolidatior: and elaboration of the equation of “gene = information’ in
the context of master-mofecule metaphors, I consider this representational
practice for thinking about genetics to constitute a kind of artificial life research
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itself, where the paradigmatic habitat for life—the program—"bears no necessary
relationship to messy, thick organisms.

The convergence of genomics and informatics, in technigue and personnel
as well as in basic theory and shared tropes, s immensely consequential for bio-
scientific constructions of human nature, The technical ability to manipulate
genetic information, in particular to pass it from one kind of organism to
another in a regulated manner in the lab, or to synthesize and insert new genes,
has grown exponentially since the first successful genetic engineering experi-'
ments of the early 1970s. In: principle, there is no naturally occurring genome. |
that cannot be experimentally redesigned. This is a very different matter com- :
pared to the genetic traffic among populations of a species studied within the*
midcentury evolutionary synthesis, much less compared to the genetic, natural ©.
racial types that inhabited the biological world earlier in the century. Genetic
engineering is not eugenics, just as the genome does not give the same kind of :
account of a species as does organic racial discourse, 2! X

From the point of view of the 1990s, the genome is an information struc;f_
ture that can exist in various physical media. The medium might be the DNA-
sequences organized into natural chromosomes in the whole organism. Or the-
medium might be various built physical structures, such as yeast artificial chro’ . .
mosomes {YACs) or bacterial plasmids, designed to hold and transfer donéc{_;
genes or other interesting stretches of nucleic acid, The entire genome of an:!
organism might be held in a “library” of such artifactual biochemical informa:_u'.. )
tion structures. The medium of the database might also be the computer pro-
grams that manage the structure, error checking, storage, retrieval, and
distribution of genetic information for the various international genome pro-
jects that are under way for Homo sapiens and for other model species critical to’
genetic, developmental, and immunological research. Those species include
mice, dogs, bacteria, yeast, nematodes, rice, and a few more creatures indispens-
able for international technoscientific research.

The U.S. Human Genome Project officially began in 1988 under the man-
agement of the Department of Energy and the National Institutes of Health. As
a whole, the global Human Genome Project is a multinational, long-term, com-
petitive and cooperative, multibillion-dollar (yen, franc, mark, etc.) effort to rep-
resent exhaustively—in genetic, physical, and DNA sequence maps—the
totality of information in the species genome.2? The data are all entered into
computerized databases, from which information is made available around the
world on terms still very much being worked out. Computerized database
design is at the leading edge of genomics research. Design decisions about these
huge databases shape what can be easily compared to what else, and so deter-




mine the kinds of uses that can be made of the original data. Such decisions
structure the kinds of ideas of the species that can be sustained. National science
bodies, tax- and foundation-supported universities, international organizations,
private corporations, communities, indigenous peoples, and many configura-
tions of political and scientific activists all play a part in the saga.

Questions about agency—who is an actor—abound in the wotld of the
genome, as in the wotlds of technoscience in general. For example, in the dis-
course of genome Informatics, data are exchanged among “agents” and sent to
“users” of databases. These entities could as easily be computers or programs as
people (Erickson 1992).2% It does not solve the trouble to say that people are the
end users. That turns out to be a contingent, technical, design decision—or a way
or representing ongoing flows of information—more than an ontological neces-
sity. People are in the information loop, but their status is a bit iffy in the artificial
life world. Compared to the biological humanism of the modern synthesis, tech-
nohumanism has had to make a2 few timely ideclogical adjustments, Genomics is
neither taxidermy nor the reconstruction practices of the hew physical anthro-
pology, and the emerging techniques of amimation occupy the minds of more
than the Jumssic Park special-effects programmers at Industrial Light and Magic.

Issues of agercy permmeate practices of representation in many senses of both
terms: Who, exactly, in the human genome project represents whom? A prior
question has to be a little different, however. Who, or what, is the human that is
to be exhaustively represented? Molecular geneticists are consumed with inter-
est in the variability of DINA sequences. Their databases are built to house infor-
martion about both stable and variable regions of genes or proteins. Indeed, for
actors from drug designers to forensic criminelogists, the uniqueness of each
individualt genome is part of the technical allure of the human genome projects’
spinotls. More findamentally, however, the genome projects produce entities of
a different ontological kind than flesh-and blood organisms, “natural races,” or
any other sort of “rormal” organic being. At the risk of repeating myself, the
human genome projects produce ontologically specific things called databases
as objects of knowledge and practice. The human to be represented, then, has a
particular kind of totality, or species being, as well as a specific kind of individu-
atity. At whatever level of individuality or collectivity, from a single gene region.
extracted from one sample through the whole species genome, this human is
. itselfan information structure whose program might be written in nucleic acids
- or in the artificial intelligence programming language called Lisp®.

' Therefore, variability has its own syntax in genome discourse as well. There
;18 no illuston in the 1990s about single “wild-type” genes and varicus mutant
. deviants.2* That was the terminology of Mendelian genetics of the early twen-
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tieth century, when the languages of the normal and the deviant were much
more sanitary. Racial hygiene and 1ts typological syntax are not supported by
genome discourse, or by artificial life discourses in general. Genetic investment
strategies, in the sense of both evolutionary theory and business practice, are sup-
ported. The populationist thinking of the modern synthesis blasted an entire
toolkit of resources for believing in norms and types. Flexibility, with its specific
grammars of human unity and diversity, is the name of the game at the end of
this millennium. However, for all of their commitment to variability, most mol-
ecular geneticists are not trained in evolutionary population biology, or even in.
population genetics. This disciplinary fact has given rise to a most irlteresting'5
project and ensuing controversy for the purposes of this chapter. Let us pick up:
questions of agency and representation, as well as unity and difference, though..ﬁ'
the Human Genome Diversity Project (HGDP).

If the human genome databases are exhaustively to represent the species—%-:
and to provide information to users who demand that kind of knowledge, in’
dreams of totality as well as in practical projects—the repositories must contain :
physical and electronic data about the specific molecular constitution and fre-:
quency of genes on a truly global scale. Population geneticists were critical both:.
of molecular biclogists’ sampling protocols for human genetic material and of*,
their woeful statistical grasp of the structure, distribution, history, and variability
of human populations. The population geneticists were also worried that manj'(;’:
human populations around the world were becoming extinct—either licerally -
or through interbreeding and swamping of their diversity in larger adjoining:’
populations—with the consequent loss of genetic information forever impov_:-.
erishing the databases of the species. What it means to be human would have:
irredeemable informational gaps. There would be a biodiversity information::
loss in the lifeworld of the genome. Like the vanishing of a rainforest fungus of’
fern before pharmaceutical companies could survey the species for promising;
drugs, the vanishing of human gene pools is a blow to technoscience. Prompt
and thorough genetic collection and banking procedures as well as preservation
of the source of variatiorn, if possible, are the solution.

I am being a bit mordant in my reading of purposes in this account, for the
organizers of the Human Genome Diversity Project were largely liberal biolog-
ical humanists of the old stamp. Also, I remain sympathetic to the desire to pro-
duce a human species database that draws from as large a concept of humanity as
possible. I want there to be a way to reconfigure this desire and its accendant
humanism. However, it was precisely the doctrines of difference, representation,
and agency of “universal” humanism that got the project and its well-meaning
organizers into well-deserved trouble.?




Beginning about 1991, the organizers of the Human Genome Diversity
Project proposed to amend the evolutionary population thinking, or lack of
thinking, of the mainline Human Genome Project by collecting hair-root,
white blood-cell, and cheek-tissue samples, to be held in the American Type
Culture Collection, from over 700 groups of indigenous peoples on six conti-

nents. Over five years, the cost would be about $23-35 million (compared to

more than $3 billion for the Human Genome Project as a whole).
Unfortunately, unself-conscious, modernist perspectives distorted the definition
of the categories of people from whom samples were to be sought, leading to a
vision: of dynamic human groups as timeless “isolates of historic interest”” Also,
other potentially genetically distinet ethnic communities did not appear on the
sampling list.

The planning of the project did not involve members of the communities to
be studied in any formative way in the science. The people to be sampled might
give or withhold permission, to be more or less caretully sought and thoroughly
explained, but they were not regarded as partners in knowledge production who
might have ends and meanings of their own in such an undertaking. Their ver-
sions of the human story, complexly articulated with the genetic science of the
visitors, did not shape the research agenda. Permission is not the same thing as
collaboration, and the latter could lead to fundamental changes in who and what
would count as science and as scientists. All the trappings of universal science
notwithstanding, amending a database is a pretty culturally specific thing to want
to do. Just why should other people, much less folks called “isolates of historic
interest,” help out with that project? That 1s not a rhetorical question, and there
can be very strong answers coming from counterintuitive as weil as obvious
viewpoints for any actor. The question is a fundamental one about the rhetoric
of persuasion and the practical processes through which people—including sci-
entists and everybody else~—get reconstituted as subjects and objects in encoun-
ters. How should the many discourses in play within and between people Iike the
Guaymi of Panama and the Population Geneticists of California be articulated
with each other in a power-sensitive way? This is an ethical question, but it is
much more than that It is a guestion about what may count as modern knowl-
edge and who will count as producers of that knowledge 2

Not surprisingty, it turned out that irdigenous people were more interested
in representing themselves than in being represented in the human story. The
encounter was most certainfy not between “traditional” and “modern” peoples
but between contemporanecus people (and peoples) with richly interlocking
and diverging discourses, each with its own agendas and histories. Functioning as
boundary objects, “genes” and “genomes” circulated among many of the lan-
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guages in play.?’ Members of communities to be sampled, as well as other
spokespeople, had several concerns. Some were adamant that genes or other
products derived from indigenous material not be patented and used for com-
mercial profit. Others were worried that the genetic information about tribal
and marginalized peoples could be misused in genocidal ways by national gov-
ernments. Somme argued that medical and social priorities of the communities
could be addressed by the money that would go to funding the genetic sampling,
and the HGDP did not give benefits back to the people. Some were quite will-
ing to have indigenous genetic material contribute to a medically useful world
knowledge fund, but only under United Nations ot similar auspices that wouild:
prevent exploitation and profit-making. Ethics committee members of the’
HGDP tried to assure skeptics that the project had no commercial interests and-
that the HGDP would try to make sure that any commercial benefits that did
result from the sampled material flowed back to the cormmunities. But overall,
the general issue was the question of the agency of people who did not consider
themselves a biodiversity resource. Diversity was about both their object status and
their subject status. K

In May 1993, at a nongovernmental conference meeting parallel to the UN:
Human Rights Conference in Vienna, the Rural Advancement Foundation:
International (RAFT) and indigenous peoples urged the HGDP to “halt current.:
collection efforts, convene a meeting with Indigenous peoples to address ethlcai
and scientific issues, incorporate Indigenous organizations in every aspect of the:
HGDP and grant them veto power, and place the HGDP under direct United
Nations control, with decision making delegated to a management committef_ﬁ'
dominated by Indigenous people” (R AFT 1993:13). Leaders of the HGDP tried
to address the objections, but by fall of 1993 they had not set up mechanisms
acceptable to the critics to include indigenous peoples in project organizing.
The World Council of Indigenous Peoples monitored the project skeptically. It
is important to me to note, however, that the HGIDP was a minortty effortin the
Human Genome Project (HGP) and not at the center of the prestigious action.
To get the research done at all in the face of the nonpopulationist molecular
genetic orthodoxy that guided ordinary practice in the HGP would have been
no small trick. It has proved easier to slow down or stop the HGDP, a kind of
oppositional effort, than to question the powerful HGP itself. That makes the
trouble with “difference” built into this potentially positive scientific project all
the more distarbing—and important.

Inescapably, independently of the HGDP but fatally glued onto it, the all-
too-predictable scandal happened. Like ail pathologies, the scandal revealed the
structure of what passes for normal in bioscientific regimes of knowledge and




power. The Guaynu people carry a unique virus and its antibodies that might be
important in leukemia research. Blood taken in 1990 from a 26-year-old
Guaymi woman with leukemia, with her “informed oral consent,” in the lan-
guage of the U.S. Center for Disease Control in Atlanta, was used to produce an
“immortalized” cell line deposited at the American Type Culture Collection.

The U.S. Secretary of Commerce proceeded to file a patent claim on the cell

line. Pat Moony of the Rural Advancement Foundation International found
out about the claim in August 1993 and informed Isidoro Acosta, the president
of the Guaymi General Congress. Considering the patent claim to be straight-
forward biopiracy, Acosta and another Guaymi representative went to Geneva
to raise the issue with the Biological Diversity Convention, which had been
adopted at the 1993 Earth Summit in Brazil.?® 'That convention had been
intended to deal with plant and animal material, but the Guaymi made strategic
use of its language to address technoscientifically defined human biodiversity.
The Guaymi also went to the GAT'T secretariat to argue against the patentabii-
ity of material of human origin in the intellectiral property provisions of the
new GATT treaty then being drafted.

Inlate 1993, the ULS. Secretary of Commerce withdrew the patent applica-
tion, although by early 1994 the cell culture had not been returned, as
demanded, to the Guaymi. The property and sovereignty battles are far from
being resolved; they are at the heart of bioscientific regimes of knowledge and
power worldwide. Scientific and commercial stakes are high. The stakes are also
the ongoing configuration of subjects and objects, of agency and representation,
inside of and by means of these disputes about biopower. The stakes are about
what will count as human unity and diversity. The human family is at stake in its
databases. I am instructed by the encounter of discourses, where genes are the
circulating boundary objects. The Guaymi and the U.S. actors engaged each
other in biogenetic terms, and they struggled for shaping those terms in the
process. Perhaps the Guaymi did not initiate biotechnological and genetic engi-
neering discourses, incuding their business and legal branches, but the indige-
nous Panamanians are far from passive objects in these material and linguistic
fields. They are actors who are reconfiguring these powerful discourses, along
with others they bring to the encounter. In the process, the Guaymi are chang-
ing themselves, the mternational scientists, and other policy elites.

The organizers of the HGDP continued to try to reorganize the research
plan to satisfy both funding agencies and people to be sampled, and in late 1994
the project’s Internaticnal Executive Comumittee released a document that
aimed to establish trust with indigenous peoples’ organizations (Kahn 1994).
The revised plan promised local control over the survey and protection of the
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research subjects’ patent rights as well as an independent conumittee established
by UNESCO to advise project organizers on ongoing ethical and other contro-
versial matters. A key provision is that in order to develop scientfic priorities
and ethical guidelines based on local conditions and cultures, the research be
done as much as possible in the countries or regions where the sampled popula-
tions live. But localism will not solve key problems. International biodiversity
property 1ssues will not go away, and the cosmopolitan nature, as well as local
cultural dimensions, of science provide both the attraction and the danger in the
HGDP. lssues of cultural meaning, as well as technical and financial matters, are
at stake in the global-local dialectic of technoscience, and people categorized as
“indigenous” might well be more cosmopolitan than those labeled
“Westerners” in key respects. Global/local does not translate as western/else~ -
where or modern/traditional >* The biotechnology involved in the HGDP is |
of interest to prospective host countries, and several groups have also expressed
interest in possible medical benefits as well as in participating in a project that
contributes to defining humanity transnationally.

Europeans were among the first indigenous peoples to proceed with
HGDP research, In 1994, the European Union provided $1.2 million to set up
25 labs from Barcelona to Budapest to study questions about European genetic'
diversity and palecanthropological history. Of course, the “races” of Europe::
were also central to the scientific constructions of human unity and diversity i’
the nineteenth century, and people elsewhere in the world have not atways been. -
so convinced this is the way to think about the matter. But regional committees
to pursue the HGDYP have been set up in North America, South and Central’
America, and Africa as well as Europe, while India, China, and Japan had
declined by late 1994 (Kahn 1994:722). Organized Native Americans in the
United States predictably have been dwided. The Euchees and Apaches of
Oklahoma decided to participate in the HGDP, in part because of their interest
in research on the genetics of diabetes, a major health problem of Native
Americans. At the same time, in the summer of 1994 a broad coalition of con-
sumer, indigenous, environmental and nongovernmental organizations working
on development jssued a statement calling on all participants “to work with par-
allel movements led by indigenous nations to eliminate federal funding to the
Human Genome Diversity Project” (Bereano 1994). The major reason was the
potential for commercialization, especially in the form of patents en human
genes and proteins, without benefit to the sampled populations whose body
parts would become museum specimens in an updated form. The Europeans
have also shown considerable resistance to the patent fever that grips biotech-
nology in North America, and the European Parliament legislated that publicly




funded research should not give rise to privately held patents Bereano 1995).

A troubling leitmotiv in the Guaymi cell-line dispute returns us to the nar-
ratives, images, and myths with which I want to conclude this meditation on the
human family. in the midst of the polemics, Pat Mooney of the RAFI was
quoted as saying, “When a foreign government comes into a country, takes
blood without explaining the real implications to local people, and then tries to
patent and profit from the cell line, that’s wrong. Life should not be subject to
patent monopolies” (RAFI 1994:7). The patent monopoly part is true enough,
but penetration by a foreign power to take blood evokes much more than intel-
lectual property 1ssues. Indeed, some of the indigenous organizations critical of
the HGDP called it the “vampire project” (Kahn 1994:721). I cannot help but
hear Mooney’s quote in the context of periodically surfacing stories in Latin
Amierica about white North Americans stealing body parts, sucking blood, and
kidnapping children to be organ donors. The factual accuracy of the accounts is
not the point, even though the dubious standards of evidence to which com-
mentators have been held when the stories appear in U.S. news articles and
radio talk shows appall me. What matters in this chapter is the stories themselves,
that is, the ready association of technoscience with realms of the undead, tales of
vampires, and transgressive traffic in the bloody tissues of life. Sampling blood is
never an innocent symbolic act. The red fluid is too potent, and biood debts are
too current. Stories lie in wait even for the most carefully literal-minded.
Blood’s translations into the sticky threads of DINA, even in the aseptic databases
of cyberspace, have inherited the precious fluids double-edged power. The
genome lives in the realm of the undead in myriad ways that cannot be con-
tained by rational intentions, explicit explanations, and literal behavior. The sto-
ries get at structures of power and fantasy that must be faced in all their
displaced, uncanny truth.

Table 6.2, “Night Births and Vampire Progeny,” is a rough guide through a
tiny region of the mine-strewn terricory. My chart is indebted to three mainline
publications within technoscientific professional and popular culture. Pursuing
the symptomatic logic of this chapter, my technique is resolute over-reading, [
know no better strategy to deal with the vermin-infested normality of rational
discourse. Just state the obvious. Say what should not have to be said.

Running several times in Seence magazine in 1989-1990, Du Pont’s won-
derful advertisement for OncoMouse™, the first patented animal in the world,
provides my first text [Figure 6.3. Stalking Cancer].*® OncoMouse™ contains a
cancer-causing bit of DNA, called an oncogene, derived from the genome of
another creature and implanted by means of genetic engineering techniques. A
model for breast cancer research, the redesigned rodent is like a machine tool in
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IMAGE

SOURCE

KIN CATEGORY

REPRODUCTIVE

PRACTICE

INARRATIVES AND
MYTHS

SLocan

Night Births and Vamgire Progeny

Table 4.2

OncoMouse™

Science magazine

species

genetic engineering

night births in the
laboratory

scientific
enlightenment

Plato’s allegory of
the cave

heroic quest

“where better
things for better
living come to life”

Gorilla-suited bride

American Medical
News

family

professional
investment

Bad investments
yield polluted off-

spring.

Reverse alchemy
turns gold into base
metal.

racialized
heterosexualicy

vampire-toothed
bride

“If you've made an
unholy alliance. .. ”

SimEve

Time magazine

race

cybergenesis by
morphing

masculine
parthenogenesis .

mind children
Orestian Trilogy .

Pygmalion and
Galatea

“love that will for-
ever remain unre-
quited.”
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the workshops for the production of knowledge. OncoMouse™ is a transgenic
animal whose scene of evolution is the laboratory. Inhabiting the nature of no
nature, OncoMouse™s natural habitat is the fully artifactual space of techno-
science. Symbolically and materially, OncoMouse™ is where the categories of
nature and culture implode for members of technoscientific cultures. For that
very reason, the mouse has been at the center of controversy since its produc-
tion. Defined by a spliced gencme, identified with a spliced name, patented, and
trademarked, OncoMouse™ is paradigmatic of nature enterprised up. What
interests me here, however, are the stories that are crusted like barnacles onto the
striking advertising image.

Du Pont’s white mouse is in the midst of a heroic travel or quest narrative
and part of a noble hunt in which the cancer enemy is stalked. Epistemophilia,
the lusty search for knowledge of origins, is everywhere. The mouse climbs out
of a womblike, geometric cave toward the light of knowledge, evoking the nar-
rative elements of the Western Enlightenment and of Plato allegory of the cave.

OncoMouse™

is “available to researchers only from Du Pont, where better
things for better living come to life” Like it or not, we are catapulted into the
narrative fields that contain Frankenstein and his monster and all the other allur-
ing scenes of night births in the mythological culture of science, The laboratory
repeatedly figures as an uncanny place, where entities that do not fit, do not
belong, cannot be normal—that transgress previously important categories—
come into being. I am drawn to the laboratory for this essential narrative of epis-
temological and material power. How could feminists and antiracists in this
culture do without the power of the laboratory to make the normal dubious?
Raking ambivalence and strong visitations from a culturally specific uncon-
scious, however, are the price of this alliance with the creatures of techno-
science. Reeproduction is afoot here, with all of its power to reconfigure kinship.
In the proliferating zones of the undead, the kin categories of species are undone
and redone, all too often by force. Consciously or unconsciously, whoever
designed this ad knew all the right stories. Enlightenment has never been more
pregnant with consequences—semiological, financial, and technological—for
the human family.

Family imagery is much mare explicit and far more ominous in my next
text, an ad for Prepaid Medical Management, Inc. (PreMed), which was pub-
lished in American Medical News on August 7, 1987 [Figure 6.4. If you've made
an unholy HMO alliance, perhaps we can help]. PreMed tells physicians that it
can help get them out of unprofitable contracts with health maintenance organi-
zations (FIMOs) that had promised a financially sound patient base and guality
care but instead delivered profits for distant shareholders and high administrative
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fees for doctors. PreMed claims to have aided physicians in establishing locally

controlled and fiscally sound HMOs in which doctors could determine whom

PRAGMATICS

Figure 63 Du Pont advertisement from Science magazine for OncoMouse™, April 27, 1990.
Courtesy of Du Pont NEN products. on May 19, 1995 Du Pont announced its intent
{o divest its medical products businesses. The former Du Pont NEN products bus-
ness will becorne NEN life science products.
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they treated and how they practiced medicine. There is little question that these
are pressing concerns In the context of a medicine-for-profit system, in which
many patients are uninsured, underinsured, or covered by public plans that pay

Figure 64  Courtesy of Premed. Adverlisement from American Medical News, August 7, 1987.
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much less for services than private insurers. Although not referring directly to the
larger context, the ad appeared in the midst of an epidemnic of national publicity
about high Medicare and Medicaid patient Joads in urban HMOs, African
American crack-addicted and ATDS-infected mothers and babies in inner cities,
and astronomical malpractice insurance costs, particularly for urban obstetricians,

The PreMed verbal text makes no reference to race, gender, or class, but I
think these codes structure the ad.“ Accepting reduced fees and increased risks”
is a code for accepting too many poor patients who do not have private insur-
ance. The code, if not a more complicated reality, biases readers to see those
high-risk, poor patients as overwhelmingly people of color, especially African
American. The visual scene of a wedding and the verbal text about an unholy
alliance propel the reader to see the patient as female and black and the doctor as
male and white. An unholy alliance is “miscegenation,” the bloodsucking mon-
ster at the heart of racist and misogynistic terror.?! .

Finally, it is the double disguise, the twice-done veiling of the bride thati'
makes the ad so flagrantly about what it literally covers up with a joke: the class-
structured, racialized, sexual politics of U.S. reproductive health and the further
withdrawal of medical services from already underserved populations. A white-’
medical-coat-clad, stethoscope-wearing, prosperous-looking white man with;
just the right amount of graying hair is putting a gold wedding band on the ring |
finger of a black gorilla-suited bride in a white wedding gown and veil. The .
bride is doubly not there. Present are only two disguises: the wedding dress and
gorilla suit. The implied infected or addicted pregnant Black woman who is
atways, in the code, on welfare, is denied i advance.32 The surface of the ad’’
insists chat it is I, not PreMed, who is both making the connection of the gorilh;;:"
suited bride with African American women and putting the wedding sceng.
into the context of reproductive health care. Can’t I take a joke? But my power.
to be amused is vitiated by the searing memory of just where African American’
women fit historically into systemns of marriage and kinship in white heterosex--
ual patriarchy in the United States, Miscegenation is still a national racist synonym.
for infection, counterfeit issue unfit to carry the name of the father, and 2 spoiled
future. The bitter history of the scientific and medical animalization of people
of African descent, especially in the narratives of the great chain of being that
associated apes and Black people, further accounts for my poor sense of humor.
The gorilla suit cannot be an innocent joke here, and good intentions are no
excuse. The lying disguises cannot hide what they deny.

But this bride is less a living—or a reconstructed—gorilla than an undead
monster. She is not a creature in an Akeley diorama, whose natural types always
glowed with heatth, The gorilla-suited bride is the type of no type. Her lips are




parted just enough to show the gleam of a bright white tooth. The bride is a
vampire, equipped with the tool for sucking the blood of the husband and pol-
luting his ineage, The shining tooth echoes the brilliant gold of the wedding
ring. The wedding night bodes ill. The conventional trope of the scientist-hus-
band of nature generating the legitimate, sacred fruit of true knowledge in the

womb of the wifes body is engaged here with chiiling modifications. A k‘

metaphor for the magical power of science, alchemy is about the generative sex-
ual practices of the craft, which are a kind of marriage that vields gold from base
metal. Alchemy is about holy alliances, true marriages with gleaming children.
In the PreMed advertisement, the narrative is reversed, and an “unholy alliance”
threatens to mutate the promised gold of a medical-career investment into the
base metal of a nonproductive practice. “If you've made an unholy alliance, per-
haps we can help” Call upon PreMed and enjoy the fruit of a productive union.
Be flexible; make the required structural adjustments to stimulate the produc-
tion of wealth—and its low upward to the deserving professional classes, Leave
that unnatiral and unprofitable alliance with infected bodies. A healthy family
life demands no less,

The PreMed ad almost seems out of its tirne. It shouldn’t still be possible to
publish such an image in a scientific medical magazine. But it is possible. The
fierce resurgence of explicit racist, sexist, and class-biased discourse of many
kinds all over the world, and exuberantly in the United States, give all too much
permission for this merely implicic and [atent joke.

My third text, by contrast, wants to be firmly on the side of the antiracist
angels. All the signs of liberal multicultiralism pervade Time magazine’s cover
image tor its special fall 1993 issue on immigration {Figure 6.5. The New Face of
America]. These angels, however, turn out to exist in cyberspace. The Time cover
is a morphed portrait of a being I call SimEve. In the background is a matrix of
her mixed cybergenetic kin, all resulting ffom different“racial” crosses effected by
a computer program. “Take a good fook at this woman. She was created by a
computer from a mix of several races, What you see is a remarkable preview of ..
. The New Face of America” Indeed. We are abruptly returned to the ontology
of databases and the marriage of genomics and informatics in the artificial life
worlds that reconstitute what it means to be human. Here, the category so ethe-
really and technically reconfigured is race. In an odd computerized updating of
the typological categories of the nineteenth and early twentieth centuries, the
programmer who gave birth to SimEve and her many siblings generated the ideal
racial synthesis, whose only possible existence is in the matrices of cyberspace.
Genetic engineering is not vet up to the task, so it fals to the computer sciences
alone for now. Full of new information, the First Family reconstructed by Jay
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Matternes has had a transgenic change of forny, to reemerge from Times com-
puter womb as morphed ideal citizens, fit for the “IRebirthing of America’” If the
biotechnological genetics laboratory was the natural habitat and evolutionary
scene fusing nature and culture for OncoMouse™’s version of the origin of life,

Figure 8.5  Time ragazine's morphed simeve, Backed by the racial-ethnic, computer gener-
ated matrix for Time's "Rebirthing America” special issue, Fall 1993.
Photograph by Ted Thai. Reprinted with permission.




SimEve’ primal story takes place in the first morphing program for the personal

computer, called Morph 2.0, produced by Gryphon Software Corporation. >
This technology has proved Irresistible in the United States for 1990s mass

cultural racialized kinship discourse on hurnan unity and diversity. Never has

there been a better toy for playing out sexualized racial fantasies, anxieties, and |

dreams. The reverie begins in cross-specific morphing, with the compelling
computer-generated composite of human and chimpanzee faces on the cover of
the 1992 Cambridge Encyclopedia of Human Evolution.* Like all portraits, this photo-
graph records and shapes social identity. Soberly looking straight at che reader, the
mature face is intelligent and beautiful. Like Carl Akeley’s taxidermic reconstruc-
tions, this morphed face feeds a deep fantasy of touch across the ethnospecific cat-
egories of nature and culture. Unframed by any such specificity, the face seems to
bring word about an original transformation in universal natural history.

On the contemporary hiuman register, Gillette’s shaving ads on television
show the transformation of men’ faces into each other across a racial spectrum,
producing a utopic multiethnic male bonding. In the September 1994 Great
American Fashion issue of the feminism-lite magazine Miwbella, the prominent
photographer Hiro produced the computer-generated cover image from many
photos of exquisitely beautiful multiracial, multiethnic women. Asked by the
editors to give them a photo to represent “the diversity of America,” Hiro did a
simulated {and very light-skinned) woman,® A tiny microchip floats through
space next to her gorgeous face. I read the chip as a sign of insemination, of the
seminal creative power of Hiro, a modern Pygmalion/Henry Higgins creating
his Galatea/FEliza Doolittle.*® But the seminal power is not just Hiro’s; it is the
generative power of technology. Pygmalion himself has been morphed; he has
become & computer program. Internationally, Benetton’s ads, including its mor-
phed racial transforms and its magazine The United Colours of Benetion, are the
most famous. As Celia Lury put it, eschewing the distinction between cloth and
skin, Benetton deals with the color of skin as a fashion palette (Lury 1994).
Benetton produces a stunningly beautiful, young, stylish panhumanity com-
posed by mix-and-match techniques. Diversity, like DNA, is the code of codes.
Race,in Sarah Franklin’s words, becomes a fashion accessory (Franklin 1994).

Pop star Michael Jackson brings this last point to its highest perfection.
Spanning the range of chosen and imposed bodily “technologies” from cos-
metic surgery, genetic skin disease, crotic performance in “private” and “public”
life, clothing, costumme, music videos—and mortal aging in spite of it all—
Jacksons morphing practices have reshaped him by race, sexuality, gender,
species, and generation. In the music video “Black and White,” Jackson racially
morphed himself by computer. In “real life]” while a skin disease blanched his
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skin, he altered his facial features through cosmetic surgery, which produced
race, generation, and gender effects. His childlike persona and his alleged trans-
gressive relations with young boys morphed him into a permanent, if not alto-
gether popular or safe, Peter Pan figure. His performance in Walt Disney’s Epcot
Center in the 3-13, 15-minute science-fiction production of Captatn E/O caps
the picture, As Ramona Fernandez put it, Jackson “tropes his body constantly. . . .
In [Capiain E/ O] Jackson is both Mickey and a postmodern Peter Pan accompa-
nied by bodies created by Lucas. . . . His transmuting body enacts and re-enacts
the multiple problematics of race, generation, and gender” {1995b:245),
Analyzing Jackson’s transmogrifications of himself and others through com--
puter video technology into Cleopatra, ghoul, panther, machine, and superhero, -
Fernandez locates Jackson’s socially significant shape-shifting within the tradi-
tions of African American tricksterism. The difference between human and:_:
machine, as well as the differences among species, are all fair game for Jackson’s -
antiorigin narratives, As biologist Scott Gilbert writes, “If one wanted to find -
the intermediate morph of race, gender, and class, Michae! Jackson may well be -
it. This makes him a science fiction ‘representative’ of humanity: and this is;
exactly how he depicts himself in Captain E/O."37 This is hurnanity according -
to Epcot, where a potent trickster slipped into the monument to a clean and
healthy America.?® _ ._:
Beginning unambiguously as an African American boy with striking tal-
ent, Jackson became neither black nor white, male nor female, man nor womari,_'
old nor young, human nor animal, historical person nor mythological ﬁgure,:{
homosexual nor heterosexual. These shape changes were effected through his-
art, the medical and computer technology of his culture, and the quirks of his’:
body. Surely not even his brief marriage, least of all to Elvis Presley’s daughtef,ﬁ'
could save him from the oxymoronically ineradicable stigmata of morphing’.':
Science and fiction implode with special force in Jackson’s iconic body, which is
a national treasure of the first order. Jackson, however, is a much less safe repre-
sentative for rebirthing the nation than the smoothly homogenized SimEve of
Time magazine. :
Not limited to specialists working for transnational corporations, weekly
news magazines, official encyclopedias, or world-class entertainers, morphing i
a participant reproductive sport too. In LasVegas, in the Luxor, at the entrance to
the gambling casino’s reconstructed tomb of the eighteenth-dynasty Egyptian
king Tutankhamen, there is 2 morphing machine that looks like the ordinary
photomats in which one can get a quick snapshot. For five dollars a picture, one
can enter the box, select the “gene machine” option, indicate whether one will
be reproducing with 2 live partner or with a video model (human or animal),



and then make further choices to determine the race and sex of the resulting
child. The morphing machine is not choosy about the biological sex of the par-
ent material, The racial menu for the child is African American, Hispanic,
Asian, and Caucasian, Only if one chooses Caucasian are there any further
choices, not an unfamiliar belief, but the choices are limited to hair and eye
color. Then the machine photographs the parents-to-be, digitally combines
them, and sheots out a child of the desired specifications. The child comes out
at various ages, from teddler to adolescent. The gene machine is just another
way of playing the combinations in LasVegas at the end of the millennium 3%

All this 1s surely not the naturalized typologies of Teddy Bear Patriarchy’s
eatly-twenteth-century racial discourse. Nor, in these popular cultural exam-
ples, including Time’s SimEve, are we subjected to PreMed’s version of racial-
sexual crossing. So why do I feel so uncomfortable? Shouldn't I be happy that
the patently constructed nature of racial and gender categories 1s so obvious? In
the face of resurgent racial hatred all around, what’s wrong with a little obvious
ideology for butterbrickle multiculturalism? Do we always have to order rocky
road? Am ! just having a dyspeptic attack of poiitical correctness inevitably
brought on by indulging in the pleasures of high-technology commeodification
within multinational capitalism? Why shouldn’t the United Nations’ Family of
Maon be morphed into the New World Order’s United Colours of Benetton?
Certainly the photography has advanced, and the human family seemns naturally
to be the story of the progress of technology.

To address the discomfort, let us look more closely at the Time special issue
on immigration. In the note from the managing editor on page 2, we learn that
Time imaging speciafist Kin Wah Lam created the matrix of progeny in Figure
6.5 out of photographs of seven male and seven female models, each assigned to
a racial-ethnic category. The top (female) and side {male} photos were electron-
ically “mated” to produce the cybergenetic offspring. Each figure is a pleasant-
faced but undramatic nude bust, a “natural” man or woman, enhanced modestly
by the understated makeup and minimal hairstyling. All the figures are young
adlts, and all the unions are chastely heterosexual, although presumably the
computer could do a bit better than the technology of eges and sperm on that
score. In their defense, the editors” purpose was “to dramatize the impact of mul-
tiethnic marriage, which has increased dramatically in the U.S. during the latest
wave of immigration.” Sdll, the trope of reproductive heterosexual marrzage is as
firmly ensconced here as in the worlds of The Fossil Footprint Makers of Laetoli or
The Family of Man. The mixing of immigration could be dramatized by many
other practices. The sense of utter homogeneity that emanates from Time’s
matrix of diversity is rumbing. The blacks are not very black; the blonds are not
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very blond; the range of skin color would require the best chromatography to
distinguish one promising golden hue from another. These figures of the new
humanity look like I imagine a catalog of replicants for sale off-world in Blade
Runner might look—voung, beautiful, talented, diverse, and programmed to ful-
fill the buyer’s wishes and then self-destruct. Unlike the terrible white-suprema-
cist scenes of Birth of a Nation in 1915, nothing about race and ethnicity in Timek
“Rebirthing of a Nation” speaks about racial domination, guilt, and hatred.
Nothing here is scary, so why am I rembling?

As Claudia Castafieda put it inz her argument about “morphing the global
LS. family;"“the racistn here does not copsist in: the establishment of a hierarchy
for domination based on biclogized or even culturized racial difference. Its vio-
lence consists in the evacuation of histories of domination and resistance {and of
all those events and ways of Jiving that cannot be captured in those two terms)
through  technological (but still decidedly heterosexual) reproduction”
(Castaiieda 1994).4C The denials and evasions in this liberal, antiracis,
technophilic exercise are at least as thick as they are m the PreMed ad. All the
bloody history caught by the ugly word miscegenation is missing in the sanitized
termy trorphing. Multiculturalism and racial mixing in Tisme magazine are less
achievements against the odds of so much pain than a recipe for being inno-
cently raptured out of mundane into redeemed time. It is the resolute absence of
history, of the fleshy body that bleeds, that scares me. It is the reconfirmation of
the Sacred Image of the Same, once again under the sign of difference, that
threatens national rebirth. I want something much messier, more dangerous,
thicker, and more satistying from the hope for multiculturalism. To get that kind
of national reproductive health delivery is going to take addressing past and pre-
sent sexnalized racial power, privilege, exclusion, and exploitation. T saspect the
nationt will have to swallow the castor oil of sober accountability about such
racialized sex before morphing looks ke much fun to most of its citizens

Alongside 2 photo of the imaging specialist, labeled with a classically orien-
talist caption, “Lam creates a mysterious image,” Time’s managing editor tells us
still more about the cybergenesis of the woman on the cover:” A combination of
the racial and ethnic features of the women used to produce the chart, she is: 15%
Anglo-Saxan, 17.5% Middle Eastern, 17.5% African,7.5% Asian, 35% Southern
European and 7.5% Hispanic. Litde did we know what we had wrought. As
onlookers watched the image of our new Eve begin to appear on the computer
screen, several staff members fell in love. Said one: ‘Tt really breaks iy heart that
she doesnt exist! We sympathize with our own lovelorn colleagues, but even
technology has its limits. This is a love that must forever remain unrequited.”

Themes running throughout the essay implode in this unlikely black hole. -




Early-century racialized ethnic categories reappear as entries in an electronic
database for a wuly odd statistical population analysis. A virtual woman is the
result, fathered fike Galatea, Pygmalion’s creature, with which he fell in love.
The curious erotics of single-parent, masculine, technophilic reproduction can-
not be missed. SimEve is like Zeus’s Athena,child only of the seminal mind——af
man and of a computer program. The law of the nation, like that laid down by
Athena for Athens in the Orestian trilogy, will be the Law of the Father. The
Furies in cyberspace will not be pleased. In the narrative of romantic love,
SimEve forever excites a desire that cannot be fulfilled. This is precisely the
myth infusing dreams of technological transcendence of the body. In these odd,
but conventional, technoscientific erotics, the actual limits of technology only
spur the desire to fove that which cannot and does not exist. SimEve is the new
universal human, mother of the new race, figure of the nation; and she is a com-
puter-generated composite, like the human genome itself. She is the second-
and third-crder offspring of the ramifying code of codes. She ensures the differ-
ence of no difference in the human family.

PostScript™
Throughout this chapter, racial discourse has persistently pivoted on sexual
hygiene, and the therapeutic scene has been the theater of nature in the city of
sclence, I am sick to death of bonding through kinship and “the family,” and I
long for models of solidarity and human unity and difterence rooted in friend-
ship, work, partially shared purposes, intractable collective pain, inescapable
mortality, and persistent hope. It is time to theorize an “unfamilias” uncon-
sclous, a different primal scene, where everything does not stern from the dramas
of entity and reproduction. Ties through blood—including blood recast in
the coin of genes and information—have been bloedy enough already. I believe
that there will be no racial or sexual peace, no livable nature, until we learn to
produce humanity through something more and less than kinship. I think I am
or: the side of the vampires, or at least some of them. But, then, since when does
one get to choose which vampire will trouble one’s dreams?

S
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FACTS, WITNESSES, AND CONSEQUENCES

| have tried to persuade n1y readers that several apparently counterintuitive claims

should have the status of matters of fact—that is, crucial points of contingent sta-
bility for possible sociotechnical orders, attested by collective, networked, sica-
ated practices of witnessing. Witnessing is seeing; attesting; standing publicly
accountable for,and psychically vulnerable to, one’s visions and representations.
Witnessing is a collective, limited practice that depends on the constructed and
never finished credibility of those who do it, all of whom are mortal, fallible, and
fraught with the consequences of unconscious and disowned desires and fears.
A child of Robert Boyle’s Royal Society of the English Reestoration and of the
experimental way of life, I remain attached to the figure of the modest witness.

I still inhabit the stories of scientific revolution as earthshaking mutations in the |
apparatases of production of what may count as knowledge. A child of
antiracist, feminise, multicultural, and radical science movements, [ want a

mutated modest witness to live in worlds of technoscience, to vearn for knowl-

edge, freedom, and justice in the world of consequential facts. I have tried to

queer the self-evidence of witnessing, of experience, of the conventionally

“upheld and invested perceptions of clear distinctions between subject and

. object, especially the self-evidence of the distinction between living and dead,

machine and organisms, human and nonhuman, self and other as well as of the

: distinction between feminist and mainstream, progressive and oppressive, local

* and global.

Queering afl or any of these distinctions depends, paradigmatically, on

- undoing the founding border trace of tnodern science—that between the tech-
‘nical and the political. The point Is to make situated knowledges possible in
wder to be able to make consequentiat claims about the world and on each
ther, Such claims are rooted in a finally amodern, reinvented desire for justice
nd democratically crafted and lived well-being. It is important to remember
hat these were also, often, the dreams of the players in the first Scientific
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Reveclution, that first time machine of modernity as they sought to avert the
terrors of civil war, absolutist religion, and arbitrary monarchs. Perhaps ironi-
cally, meeting the criterion: of heightened, strong objectivity, rather than wal-
lowing in the soft and flaccid swamps of ordinary technoscientic objectivity,
depends on undoing the tricks of modernity’s Wizard of Oz’s masterpiece,
called the air-pump. The air-pump is the synecdechic and originary figure in
my story for the whole apparatus of production of what may count as reliable
knowledge in technoscience.

| want to call the problernatic but compelling world of antiracist feminist |
multicultural studies of technoscience “cat’s cradle” Making string figures on."
fingers is cat’s cradle (Westerveld 1979). Relying on relays from many hands and .
fingers, I try to make suggestive figures with the varying threads of science stud-
ies, antiracist feminist theory, and cultural studies. Cat’s cradle is 1 game for
nominalists like me who cannot not desire what we cannot possibly have. As:
soomn as possession enters the game, the string figures freeze into a lying pattem.';
Cat’s cradle is about patterns and knots; the game takes great skill and can result
in some serious surprises. One person can build up a large repertoire of string..
figures on a single pair of hands, but the cat’s cradle figures can be passed back
and forth on the hands of several players, who add new moves in the building’
of complex patterns. Cat’s cradle invites a sense of collective work, of one per=’
son not being able to make all the patterns alone. One does not win at cat’s cra~
dle; the goal is more interesting and more open—ended than that. It is not alwa'Ys:'
possible to repeat interesting patterns, and figuring out what happened to result
in intriguing patterns is an embodied analytical skill, The game is played around
the world and can have considerable cultural significance. Cat’s cradle is both
local and global, distributed and knotted together (Haraway 1994a).

The mutated modest witness who plays cat’s cradle games—rather than
joining the strategic, agonistic contest of matching feats of strength and amass-
ing allies, measured by strength and numbers, reputed to constitute ordinary
science in action—cannot afford self-invisibility. And reflexivity is not enough
to produce self-visibility. Strong objectivity and agential realism demand a
practice of diffraction, not just reflection. Diffraction is the production of
difference patterns in the world, not just of the same reflected—displaced—-
elsewhere. The modest witness in the cat’s cradle game cannot breathe any
longer in the culture of no cultare.

Let me summarize a few of the terms circulating in the net of the virtual
community of feminist science studies, where retooled modest witnesses surf:
strong objectivity {Harding 1992}; agential realism (Barad 19952 and 1995b);
modest interventions (Heath forthcoming); boundary objects, borderlands,




commumities of practice, articulation work, misplaced concretism, and femi-
nist method (Star 1994); cyborgs and situated knowledges (Haraway 1991);
border crossings and narrative strategies (Traweek 1992); science as social
knowledge (Longine 1990). If any one thing pervades this heterogenous list,
it Is a commitment to aveiding what Whitehead called “the fallacy of mis-
placed concreteness” (1948:52), where simple location and a metaphysics of
substantives with primary and secondary qualities—those fruitful but extreme
abstractions that were critical to seventeenth-century innovations later narrated
as the Scientific Revolution—get mistaken as reality. Attention to the agencies
and knowledges crafted from the vantage point of nonstandard positions {po-
sitions that don’t fit but within which one must live), including the heteroge-
neous locations of women, and questions about for whom and for what the
semiotic-material apparatuses of scientific knowledge production get built and
sustained are at the heart of feminist science studies. Interrogating critical si-
lences, excavating the reasons questions cannot make headway and seem
ridiculous, getting at the denied and disavowed in the heart of what seerns
neutral and rational: These notions are all fundamental to ferninist approaches
to technoscience (Keller 1992a:73-92). I think what binds the lumpy com-
munity of modest witnesses called feminist science studies together is what bell
hooks (1990) called “yearning” Yearning in technoscience is for knowledge
projects as freedom projects—in a polyglot, relentlessly troping, but practical
and material way—coupled with a searing sense that all is not well with
women, as well as billions of nonwomen, who remain incommensurable in
the warped coordinate systemns of the New World Order, Inc.

Committed to cyborg articulations, I have tried to undermine the notion
of self~evidence entirely by insisting, along with mest other critical inteliectuals
and practitioners of science studies, that the shapes the world takes are conven-
tional and revisable, if also eminently solid and full of consequences for un-
equally distributed chances of life and death. Valid witness depends not only on
modesty but also on nurturing and acknowledging alliances with a lively array of
others, who are like and unfike, human and not, inside and outside what have
have been the defended boundaries of hegemonic selves and powerful places. I
am thinking, centrally, of selves such as scientists and places such as laboratories,
By the end of the Second Millennium, it is past time to queer them perma-
nently, to revise them generically, to color them back inte visibility. The empty
spaces of both the “culture of no culture” of self-invisible technoscientists and
the “nature of no nature” of the chimerical entities emerging from the world-
constructed-as-laboratory must be remapped and reinhabited by new practices
of witnessing, With the evident implosion of nature and culture for those who
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held the distinction sacred, the task of staking out common space is inescapable.
What will count as modesty niow is a good part of what is at issue. Whose agen-
cies will revised forms of “modest witmess” enhance, and whose will it displace?
The kind of modest witness that attests the natural kinship of the fully artfactual
FemaleMan® and OncoMouse™ is the kind that insists oh an actor-neswork
theory that traces the stakes, alliances, and action of a much-erhanced array of
constituents and producers of what may count as fact. It is a kind of modest wit-
ness that insists on its situatedness, where location is itself always a complex con-
struction as well as inheritance, and that casts its lot with the projects and needs
of those whe could not or would not inhabit the subject positions of the self-
invisible and the discursive sites, the “laboratories,” of the credible, civil man of
science, Modest Witness@Second_Millennium needs a new experimental way of
lite to fulfill the millennarian hope that life will survive on this planet.

Entities such as the fetus, chip, gene, bomb, brain, race, ecosystem, seed, and
database are partly like Robert Boyle’ air-pump: They are material technolo-
gies through which many must pass and in which many visible and invisible
actors and agencies cohere. The air-pump was a device for establishing matters
of fact, an instrument in a new way of life, called “experimental,” based on the
laboratory as a theater of persuasion. The air-pump was part of the armament
enforcing the partition of the world into subjects and objects. Thus, my hyper-
text nodes and links or totipotent stem cells are also very unlike the air-pump
because they are all part of a material technology for tearing down the Berlin
Wall between the world of objects and the world of subjects, and the world of
the political and the technical. They all attest, witness, to the implosion of nature
and culture in the embodied entities of the world and their explosion into con-
testations for possible, maybe even livable, worlds in globalized technoscience.

To play with the hypertext made up of entities such as the gene, fetus, race,
seed, and database, one must enter the Net from many sites. One must risk fol-
lowing the links among stem cells through indeterminate numbers of dimen-
sions, perceiving and allying with agencies and actors toe often excluded by
scholars of technoscience. One must understand that the reality effect of *“virtual
reality” is no less and no more “real” than that made available—and enforced—
by the material, literary, and soclal conventions of the first scientific revolutions
and renaissances that make up the stories about European-derived apparatuses
for the production of matters of fact and states of self-evidence. If the endeavors
of antiracist feminist studies, cultural studies, and science studies are really to lose
thejr status as preformed and mutually repellent categories, joined, if at all, by an
exhausting series of coordinating conjunctions and defensive addenda and
apologies, then entering the Net is going to require a radically reformed prac-



tice for finding our addresses and sending our messages into the ether. A livable
worldwide web should be the mutated modest witness’s game of cat’s cradle,
where the end of the millennium becomes a trope for swerving away from the
brands that mark us all in the too persuasive stories of the New World Order,
Inc. This is the cat’s cradle game that the FemaleMan® and OncoMouse™ need
to learn to play.
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NOTES

Part | Syntactics: The Grammar of Feminism and Technoscience

1 To stress the Church’s control of the power to enforce such names, { use the
accusatory terms of the Inquisition for dissenters, Muslims, and Jews. Nili
included the “infidels” in her category of heretics, but her Palestinian sisters
would remind her that it is worthwhile to be more explicit when identifying
the peoples of the book and their oppositional literacies.

2 Fernandez (1991 and 1995a) discusses the mixed cultural literacies necessary to
mavigating the material-semiotic webs of the contemporary United States.
She inhabits a series of trickster figures to trouble conventional passages

through literatures; museums; encyclopedias; dictionaries; theme parks; and
multicultural canon, literacy, and pedagogy wars. Sandoval (1991 and forth-
coming) theorizes oppositional and differential consclousness, rooted in the
reading and writing practices of U.S, Third World women of color but able to
be learned broadly. That kind of nonreductive, noninnocent, achieved politi-
cal-semiotic sensibility—indebted to and articulated with those whe learned
to see and operate in the world in critical new ways—is central to feminist
standpoint theories, including those in science studies.

3 ARPA is the acronym for {Defense} Advanced Research Projects Administration,
later amended to DARPA.

4 The marvelous blend of hype, sober analysis, and policy development joining the
rebirth of the nation to the new world information order is everywhere; for
example, see the National Information Infrastructure: Agenda for Action
(Information Infrastructure Task Force 1993). For the more suspicious,
MicroAssociates, Box 5369, Arlington, VA 22205, keeps a power structure
research  database on disks. No Modest_Witness@Second_Millennium
should be without those disks.

5 Marilyn Strathern inguires into the ways culture is “enterprised-up” in the
enhancements of advertising, in pardcular, but also in the “enterprise cuiture”
of the New World Order descended from Thatcher, Reagan, Bush, and their
potent kin, more generally, “Marketed products are quality-enhanced.” She
sees such enhancement as peculiar to a world where “the natural, innate
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property and the artificial, cultural enhancement become one. ... This is not
a new essentialism but a collapse of the difference between the essential and
the superadded” (Strathern 1992:38-39). My interest in the zones of impio--
sion of nature and culture is kin to Strathern’s.

=2

I am in conversation with Braidottl (1994) in this discussion.
7 Or,as Claudia Castafieda (in progress) put it, the child is the chronotops that orga-~
nizes developmental time.

8 T owe “life itself” to Sarah Franklin {1993b).

9 The Maxis computer game SimEarth is one practical training exercise for learning
to inhabit the systematically globalized “whole earth” Seldom has subject
constitution been so literal, visible, and explicit. The game’s promotional
material on the box urges SimEarth players to “take charge of an entire planet
from its birth to its death—10 billion years later. Guide life from its inception
as single-celled microbes to a civilization that can reach for the stars.” Players

MODEST_WITNESS@SECOND_MILLENNIUM

can “promote life, create and destroy continents, terraform hostile worlds”
Finally, players are urged to “guide your intelligent species through trials of
war, pollution, famine, disease, global warming, and the greenhouse effect”
Nothing in SimEarth is abstract; the subjects and objects are materialized in
located, particular practices. It is as if the chapter “Centers of Calculadon” in
Bruno Latour’s (1987) Science in Action had been outlined by the software
writers at Maxis:“View the entire world as either a flat projection or a spin-
ning globe. . .. Close up views, for inspecting and modifying planets, display
climate, life, and data layers”

10 Meanwhile, the Wells Fargo Bank is the biggest institutional shareholder of
General Electric, which owns NBC. Notions of totalization come so natu--
rally. Mixed and differendial literacies for interpreting “global culture,” and
recoghizing worlds outside the Net, must be deliberately cultivated.

Part ll. Semantics:

Modest_Witness@Second_Millennium FemaleMan© Meets_OncoMouse™

1 General Hospital and Dailas were popular soap operas in the 1980s and 1990s.

2 Inspired by Benjamins fldnewr, Ramona Fernandez (1991:1995a) explored the
materialized narrative technology of Disney World by traveling through its sites
in the persona of a family of figures—the curandera, cyborg, mestiza, and padiico,
who together forged a potent trickster literacy that helped me write my bock.

Chapter 1. Modest_Witness@Second_Millennium -
Modest Witness

1 Commerce Is a variant of conversation, communication, intercourse, passage. As
any good economist will tell you, commerce is a procreative act. '
2 Traweck was studying the legitimare sons of Riobert Boyle; her physicists’ detector

276




277

devices are the mechanical descendants of his air-pump as well. Humans and
nonhumans have progeny in the odd all-masculine reproductive practices of
technoscience. “I have presented an account of how high energy physicists
construct their world and represent it to themselves as free of their own
agency, a description, as thick as I could make it, of an extreme culture of
objectivity: a culture of no culture, which longs passionately for a world
without loose ends, without temperament, gender, nationalism, or other
sources of disorder—for a world outside human space and time”
{Traweek 1988:162).

3 Of course, what counts as a warrant for disinterestedness, or lack of bias, changes
historically. Shapin (1994:409-17) stresses the difference between the face-
to-face, gentlemanly standards for assessing truth telling in seventeenth-cen-
tury England and the anonymous, institutionally and professionally
warranted practices of sclence in the twentieth century lnside concrete labo-
ratories, however, Shapin suggests that members of the community based on
face-to-face interactions continue to assess credibility in ways Robert Boyle
would have understood. Part of the problemn scientists face today is legitima-
tion of their criteria in the eyes of “outsiders” One of my goals in this book is
to trouble what counts as insiders and outsiders in setting standards of credi-
bility and objectivity. “Disinterested” cannot be allowed to mean “dislo-
cated”; i.e., unaccountable for, or unconscious of, complex layers of one’s
personal collective historical situatedness in the apparatuses for the produc-
tion of knowledge. Nor can “politically committed” be allowed to mean
“bilased” It is a delicate distinction, but one fundamental to hopes for demo-
cratic and credible science. Etzkowitz and Webster (1995) discuss how the
“norms of science,” and so of what counts as objective, have changed during
the twentieth century in the United States, For example, in molecular biol-
ogy universicy-based investigators formetly doing tax- and foundation-sup-
ported “pure science,” which semiotically warranted their credibility and
disinterestedness, as the grants economy eroded became much more closely
tied to corporations, where intellectual property and science implode.
Perhaps some of the anxiety about objectivity in the “science wars™—in
which science studies scholars, feminist theorists, and the like are seen as
threatening broad-based belief in scientific credibility and objectivity
through their irresponsible “perspectivalism” and “relativism”—should really
be traced to transformed standards of disintersstedness among scientists
themselves. See especially the attacks by Gross and Levitt {1994).

4 Shapin (1994} writes almost exclusively about the social technology for warranting
credibility. He analyzes the transfer of the code of gentlemanly honor, based
ot1 the independence of the gendeman, that man of means who owes no one
anything but the truth, from established social regions to a new set of prac-

tices—experimental science. The most original contribution of Shapin and
Schaffer (1985) is their analysis of the weave of all three technologies, and
especially of the heart of the experimental life form—the sociotechnical
apparatus that built and sustained the air-pump, which I taske w be
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metonymic for the technoscientific instrument in general.

Potter forthcoming. In writing this chapter, I worked from an carlier manuscript
version of Potter’s paper in which she discussed the hic sudier/haec vir contro-
versy from the 1570s through 1620 in the context of gender anxieties evident
in English Renaissance writers, and extending to Boyle and other post-
R estoration authors. Potter relied on Woodbridge 1984.

On that topic, see Schiebinger 1989 and Lagueur 1990."Biclogical” sexual differ-
ence is my own anachronistic adjective in this sentence.

See Merchant and Easlea 1980,

See the series of essays and counteressays that begins with Collins and Yearley’s
(1992:301-26) “Epistemological Chicken”” Bruno Latour, Steve Woolgar, and
Michel Calion were the other combatants, some better humored than others,
The stakes were what got to count as the really real.

Hendricks 1996 and 1994. A Midsummer Night's Dream was composed about 1600,

Expioring how “race” was constructed in early modern England, Boose (1994)
cautions against hearing twentieth-century meanings of color in sixteenth-
and seventeenth-century writing. Boose argues that the almost unrepre-
sentable narrative of love and sexual union between a dark African woman
and an English man, tied to European patriarchal questions about lineage and
the fidelity of transmission of the image of the father, was an important node
in the production of modern race discourse. Inflected also by discourse on
Jews and on the Irish, English constitutions of race were changing across the
seventeenth century, not unlinked to the fact thar by midcentury, “England
would be competing witl the Dutch for the dubious distinction of being the
world’s largest slave trader” (1994:40). These issues are vastly undcrstudled in
accounting for the shapes taken by early modern science. :

The ambiguities and tensions between the two chief aristocratic and gentlemarﬁy
qualities, civility and heroic virtue, should be examined in the context of the
experimental way of life in this period. Shapin {1994) assembles compelling
evidence about the nature and importance of civility for establishing truth-
telling,

Because the published page numbers will differ, I omit page references to both
Potter’s manuscript and forthcoming paper.

Schiebinger 1989:25-26; Noble 1992:230-31; Potter forthcoming.

See Rose 1994:115-35 for the story of women in England’s Rooyal Society.

“Prem this perspective the proper subject of gender and science thus becomes the
analysis of the web of forces that supports the historic conjunction of science
and masculinity, and the equally historic disjunction between science and
fernininity. It is, in a word, the conjoint making of ‘men,’ ‘wormnen, and ‘sci-
ence’” (Keller 1990:74), If “gender” here means “kind,” and thus includes con-
stiutively the complex lineages of racial, sexual, class, and national formations
in the production of differentiated men, women, and science, I could not
agree more.

Recall the trope of the eye of God in Linnaeus’s vision of the second Adam as the
authorized namer of the new plants and animals revealed by eighteenth-cen-
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tury explorations. Nature can be seen and warranted; it is not the witness to
itself. This narrative epistemological point is part of the apparatus for the
repeated placing of “white” women and people of “color” in nature. Only as
objects can they enter science; their only subjectivity in science is called bias
and special interest unless they become honorary honorable men. This is an
ethnospecific stery of representation, requiring surrogacy and ventriloguism
as part of its technology. The self-acting agent who is the modest witness is
also “agent” in another sense—as the delegate for the thing represented, as its
spokesperson and representative. Agency, optics, and recording technologies
are old bedfellows.
17 Merchant 1980; Easlea 1980; Keller 1985; Jordanova 1989; Noble 1992;
Schiebinger 1989,
18 The veil is the chief epistemological element in Orientalist systems of representa-
don, including much of technoscience. The point of the veil is to prontse
that something is behind it. The veil guarantees the worth of the quest more
than what is found. The metaphoric system of discovery that is so crucial to
the discourse about science depends on there being things hidden to be dis-
covered, How can one have breakthroughs if there is 1o resistance, no trial of

the hero’ resolve and vircue? The explorer is a hero, another aspect of episte-
mological manly valor in technoscience narratves. See Yeganogolou 1693,
Feminist narratologists have spent a lot of time on these issues. Science stud-
ies scholars should spend a little more time with feminist and postcolonial
narratology and film theory.

19 Remember that the author 15 a fiction, a position, and an ascribed function. And
writing is dynamic; positions change. There are other Latours, in and out of
print, who offer a much richer tropic teol kit than that in Science in Action. In
particular, in writing and speaking in the mid-1990s, Latour, as well as
Woolgar and several other scholars, evidence sericus, nondefensive interest in
feminist science studies, including the criticism of their own rhetorical and
research strategies in the 1980s. I focus on Science in Acion in this chapter
because that book was taken up so widely in science studies. But see Woolgar
1994; CRICT 1995; Latour 1996.

Chapter 2. FemaleMan® Meets OncoMouse™
Mice into Wormboles: A Technoscience Fugue in Two Parts

1 Bruno Latour (1987, chapter 4) is responsible for the common adoption of the
word technoscience in science studies. Latour argued that the “inside” of that
powerful and world-changing site called the laboratory constitutes itself by
extending its reach “outside” through the mobilization and reconfiguration
of resources of all kinds, He stressed that academic scientists were a very small
part of the “armies of people who do science™ (173). In Science in Action, the
warlike, combative nature of technoscience seemed to be more than
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and aligning from the polnt of view of the powerful center. Latour mobi-
lized “technoscience” to attack the distinction between what counts ag

EERrTY

“science” and as “society” “I will use the word ‘technoscience’ from now
on to describe all the elements tied to the scientific contents no matter
how dirty, unexpected or foreign they seem” (1974). “The question for
us who shadow scientists is not to decide which one of these links is ‘so-
cial” and which ane is ‘scientific’ . . . [;] we should be as undecided as the
various actors we follow as to what technoscience 1s made of” (176).
Shaped by feminist and left science studies, my own usage works both
with and against Latour’s. In Susan Leigh Star’s terms, I believe it less
epistemologically, politically, and emotionally powerful to see that there
are startiing hybrids of the human and nonhuman in technoscience——
although I admit to no small amount of fascination—than to ask for
whom and how these hybrids work (Star 1991; Suchman 1994; Harding
1992; Haraway 1988; 1994b; Winner 1986). Paul Rabinow roots the
meaning of technoscience in Heidegger’s formulation {conference discus-
sion, School of American Research, Santa Fe, Qctober 1993). For Hei-
degger (1977), technicity, which is paradigmatic of violation and
deadliness, designated the turning of all the world into resource, into
fund. Technoscience, in that sense, empties—resources—everything. I do
not want to lose those tones entirely, but I want to complicate them and
put them into contradiction with the lively, unfixed, and unfixing prac-
tices of technoscience. Because I think that the surprises just might be
good ones and that the established disorder without the hope of surprises
can take away our ability to stay epistemologically, emotionally, and polit-
ically alive, I am more interested in the unexpected than in the always
deadly predictable. I believe this attitude also characterizes Latour’s writ-
ing in spite of its sometimes monomaniacal focus on mobilization.

2 Human mental patients were also part of psychiatric research on neural-chemical

implants and telemetric monitoring at Rockland in the 1960s, a fact I
learned when I was researching the crafting of nonhuman primates as model
systems for human ills in the United States (Haraway 1989:109). Kline was
associated with the Psychiatric Research Foundation in New York, an orga-
nization established to promote controversial investigations into psycho-
pharmacology. Nancy Campbell’s (1595} dissertation on the history of U,
drug and addiction discourses details the dovetailing of such research in the
19508 and 1960s with Cold War agendas, including Central Intelligence
Agency (CIA)-sponsored research on behavior contzol. The liberal philan-
thropic foundations, especially the Macy Foundadon, which was so imper-
tant to the cenfignration of cybernetics as an interdisciplinary fleld in the
Iate 19405 and early 1950s, were liberally involved. Geoffrey Bowker (1993)
analyzes the myriad routes through which technical and popular culture was .
shooting up with all things cybernetic in the 19505 and ‘60s in the United . -
States. Marge Piercy used research at Rockland State Hospital as back-
ground for the brain-implant experiments practiced on psychiatric patients
in her feminist science fiction story Moman on the Edge of Time (1976). In-




fluenced by Pierce, [ used the cyborg as a blasphemous antiracist feminist
figure useful for science studies analyses and feminist theory alike (Haraway
1985). Piercy developed her thinking about the cyborg as lover, friend, ob-
ject, subject, weapon, and golem in He, Skhe, and Ir (1991). Her cyborgs and
mine exceeded their origins, defied their founding identities as weapons and

self-acting control devices, and so troubled ULS. cultural commitments to
what counts as agency and self-determination for people, much less

machines, For an analytical catalog of real-life military cyborgs, sce Chris
Gray 1991. Gray fizst called my attention ta the Clynes and Kline paper. On
machines and subjectivity in closed cyborg worlds, see Paul Edwards 1996,
For a more open view of a many-sided cybernetic world, see Ronald
Eglash’s (1992) analysis of U.S. popular and technical workings since the
19605 of self~organizing systems, fractals, recursive information patterns,
analogue representation, and nonlinear dynaniic systems.

3 Odo, the shape-shifter security chief on the Federation space station, Deep Space

Nine, in one episode even morphed himself into the shape of a rat, all the

better to get perspective on the dubious traffic at the entrance to a worm-

hole. Deep Space Nine is ideal for the reduced expectations of technophilic

US.ers in the 1990s; I certainly cannot recall any rats on the starships Enter-

prise in the earlier generations of the Star Tiek myth. Inevisably, Odo is also

the name for a breast cancer candidate gene in a major molecular biology re-
search laboratory (Deborah Heath, personal communication).

4 In 1993, 59 percent of the total federal research and development budget still went
directly for defense, including nuclear weapons, down from 67 percent in the
peak year of 1987 (INSB 1993:xviii).

5 The superscript 239 designates the atomic weight of fissionable, that is, explosive,
plutonium, Pu®”, Fissionable uranium has an atomic weight of 235; 9% per-
cent of naturally occurring elemental uranium has an atomic weight of 238.
Breeder reactors use small amounts of U235 to produce Pu® from the abun-
dant U in the reactor mix.

6 Because of the decay of radicactive uranium in ore deposits, extremely small

amounts of plutoniurm and neptunium are formed spontaneously outside the

laboratory, a process that was described after the deliberate human produc-
tion of plutonium. In a sense, the natural process mimed the artifactual one,

a reversal we will meet again with transgenic organisms.

7 For these figures, I draw from Kuletz’s (1996) analytically compelling and moving
account of the nuclear landscape in the U.S. Southwest. Kuletz draws over-
lapping maps of “science cities in the desert,” nuclear waste areas, testing ar-
eas {“outdoor laboratories”), uranium mining sites, military installations, and
contemporary Native American lands and homes. She also layers complex
tissues of testimony and perspectives from indigenous peoples, scientists, and
others who inhabit the nuclear landscape. Inhabited by the densest concen-
trations and diversity of living indigenous peoples in the United States, this
landscape is both intensely local and intricately global. The human family is
bound tightly by these realities in a forced union of epic proportions.

8  Other measures of technoscientific hegemony of the developed countries come
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from considering current journal holdings in libraries; the proportion of
world research funded by the industrial countries {95 percent in 1990}; per-
cent of articles authored by third world scientists in these journals that are
used to construct the key databases; and numbers of third world institutions
that can provide their researchers with the Internet access and CD-ROM
drives that are so crucial to current methods of scientific commmunication, In
a recent survey of 31 lbraries in 13 African countries, not one was found to
have a viable serials collection; expense is simply prohibitive, The structural
adjustments required in the late 1980s forced the previously fine scientific
library at Addis Abba University to cancel 90 percent of its subscriptions,
Authors from developing countries accounted for 0.3 percent of articles in
Science and 0.7 percent in Nature in 1994. Medical literature was a bit better—
2.7 percent for The Lancet, Partly as a result of the information-poor basis for
research, without a Western coauthor a third world scientist has a very poor
chance of getting an article accepted for publication in a journai read by the
international scientific commurity. Third world periodicals are rarely
included in the chief databases; for example, in 1993 the Science Citation
Index cataloged 3,300 journals, of which 50 were published in the less devel-
oped nations. Thus, scientists from developed countries are systematically
ignorant of actual research and perspectives from the less developed world,
including in vital areas like ecology, forestry, and agriculture. This note is a
synopsis of Gibbs 1995,

9 Focusing on U.S. sgricultural science and biodiversity politics, Glen Bugos (1992;

1994) explores in exquisite detail and analytical rigor the historical peri-
odizatien and the dynamic division of labor that characterize the interplay
ameng changing industrial structure, intellectual property conventions, and
the methods and results of technoscience research in the movement from nat-
ural genetic diversity to finished commodity in the food and pharmaceutical
domains of capital accumulation. Narrating how germplasm becomes data-
base, where the question of who owns biodiversity gets worked out in mate-
rial detail, Bugos’s story puts biotechnology, especially genetic engineering,
mto rich perspective.

10 Thanks to Deborah Heath, who is engaged in the ethnography of molecular bio-

logical laboratories. See also Beardsley 1994:94.

11 Jeremy Raifkin (1984a; 1984b) and his Foundation for Economic Trends and

Michael Fox (1983; 1992) have been especially outspoken about purity of
type and natural integrity. See also Krimsky 1991:50-57 and OTA
1589:98-102, 127-38. Rifkin leads the opposition to Calgene’s Flavr Savr
tomato and Monsanto’s genetically engineered bovine growth hormone
under the banner of the Pure Food Campaign. Pure food is a curious concept
to invoke for the tomato, a2 member of the deadly nightshade family. An
American fruit by origin, the tomato was imported into Europe in: the six-
teenth century but was regarded there as toxic and grown as an ornamental
item until the eighteenth century. Well before genetically engineered fruits
joined the fray, the tomato has been at the center of struggles over immigra-
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tion, science, food, and labor in California’s agribusiness fields, state research
institutions, grocery stores, and kitchens (Hightower 1973). On biotechnol-
ogy and world agriculture, see Hobbelink 1991, Shiva 1993, and Juma 1989.
12 Press release, June 6, 1995, “Broad Coalition Challenges Patents on Life,” contact
persen, Philip Bereano, University of Washington. The press release covered
meetings in the Adirondack Mountains to plan oppositional strategies. The
group issued a position statement called the “Blue Mountain Declaration.”
Working with indigenous organizations to eliminate funding for the Human
Genome Diversity Project emerged at the mecting as a major priority. The
coalition’s statement did not evoke arguments about purity of natural kinds,
but the sanctity of life and opposition to manipuladon of the natural world
remained important ideological resources. | recognize, and often share, the
power and importance of those cammitments and languages, but [ wish my
fellow travelers seemed more nervous and less selfcertain in their presence,
The historical pedigree, for both “indigenous” and “Western™ speakers, of
those languages, ideologies, and associated actions hardly gives cause for
unruffled calm. I think progressive politics have to be rooted in more fraught,
unsettled, dirty, hybrid langnages and expressions of belief, hope, and action.
I owe the particular inflection on “life itself,” the splicing of an ever ungraspable
fire, “life,” with the essence of the object world, “itself” to Sarah Franklin’s
{1993b) distillation of Foucaults notion of biopower.
Pickering 1992. How various scholats and activists describe practice and culture is

another matter, which generates important arguments about agency,
accountability, representational practice, ethics, politics, the furniture of the
world, and much else.

For views of the many sites of action in technoscience, see Rouse 1993, Hess and
Layne 1992, Martin: 1994, Escobar 1994, and Clarke and Montini 1993.
Thanks to John Law for pointing out the absence of computers in this advertisement.
The most dyspeptic recent complaint, by a marine scientist and 2 mathematician,
about the disorderly crowd of meddlers in scientific authority—including fem-
inists, environmentalisms, multiculturalists, science studies scholars, postmod-
ernists, and other “leftists™—is Gross and Levitt 1994 Would that the “left” were
really so unified! Higher Superstition’s publication by a major university press and
the book’s outrage at the modest institutiona) base of authority and prestige
obtained by what the authors call “the left” locate this publication in the mid-
dle of contestations over the material foundations of science, culture, knowl-

edge,and democracy. For a cogent critical review, see Berger 1994.

Pickering and Stephanides (1992) examine conceptual practice in mathermatics,
specificaily Hamilton’s nineteenth-centary work in complex-number alge-
bra and geometry.

Brian Smith {1994), in discussion following his paper.

Morrow et al. 1974. See Wright 1986 for an exceilent history of recombinant DNA
technology in commercial, political, academic, news media, and
scientific contexts.

Latour {1993) claims that & Have Never Beent Moder, a point with wiich T largely concur.

S310N




MODEST_WITNESS@SECOND_MILLENNIUM

284

22 Pioneering a key institutional form Hnking basic research and commercial devel-

opment that grew up with recombinant IDNA technology, Cetus was
founded by two MBAs, one a biochemist-molecuilar biologist and one 3
physician, “to tap the practical potential of molecular biology™ (Wright
1986:308).

23 Asa dimension of feminist method and science smudies, the important question of

the membership of objects in communities of practice that web together his-
torically situated humans, nonhumans (natural and artifactual), and actions is
richly taken up by Star (1594). See also Downey et al. 1994; Latour 1987,
Callon 1986; Haraway 1985; 1992a. A materialist, antireductionist, nonfunc-
tionalist, nonanthropomorphic, and semiotically complex sense of the
dynamism  of nonhumans in knowledge-making and world-building
encounters animates critical theory in biology (Margulis and Sagan 1995),
information and computer sciences, cultural studies, and much else. Collins
and Yearley (1992) object to Callon’s and Latour’s treating all actants in sci-
ence-making in the same manner. In her sccial-network approach,
Oudshoormn (1994} develops cogent feminist science studies resistance to an
overly exuberant sense of the agency of things. David Hess (discussion notes,
School of American Research, conference on Cyborg Anthropology,
October 1993) cautions that “granting membership” to things can be a fancy
phrase for the reification and fetishization of commodities. Things have
always been luminous sources of fascination in capitalism. Hess points out
that legally corporations have the status of persons, and such “membership” is
crucial to the reproduction of capitalist relations, in which extracting liveli-
ness from people and embedding it in things and abstractions are fundamieii-
tal processes. It is precisely these troubles I wish to evoke, but not resolve; in
the disturbing signifiers and narrative figures the FemaleMan© and
OncoMouse™. Appealing to the Subject is surely the least helpful way to
deal with the disturbing half-lies of undead Objects. Located in Society and
outside Nature, the bounded individual with property in the self is perhaps
the chief fetishized object—that s, thing mistaken for a living being, while
the actual living beings and processes that produce and sustain life are
effaced—in Western political and econemic writing after about 1700,
Responsible for some astounding narrative and theoretical contortions in
evolutionary biology to save a good-enough, bounded unit of one that can at
least copy iself (Dawkins 1982}, this same bounded individual has caused
serious trouble in theoretical population biology (Keller 1992a). One can
hardly invoke that individual and his stripped-down, body-phobic societies
to object to the liveliness of mice, microbes, narrative figures, lab machines,
and various chimerical collectives of humans and nonhumans. How to “fig-
ure” actions and entities nonanthropomorphically and nonreductively is 2
fundamental theoretical, moral, and political problem. Practices of figuration
and narration are much more than literary decoration. Kinds of membership
and kinds of liveliness—kinship, in short—are the issues for all of us.

24 U5, Constitutien, article I, section 8, clause 8, as quoted in Chon 1993:98.




25

26

27

28

29

30

31

.32

Star (1991; 1994) and Suchman (1994) develop central arguments, which are
friendly to Chon’, for a feminist, democratic politics at every level of the
onion of technoscientific practice.

I am indebted to Michael Flower (n.d.; 1994), who teaches biology and science
studies at Portland State University, for the idea of liberty in technoscience.

Christie wrote this in reference to cyberspace and the networked informatics of
domination, figured within the aesthetic of the technological sublime, but his
characterization could equally well apply to DINA become database in a New
World Order, Inc., where, like other kinds of toys, Genes R Us. It would be
Lard to firid a better illustration of the subject become the tool and vice versa,
and all in a kind of second-order space of nonclassical materiatity.

Shelley {1818). Russ’s Female Man is to Shelley’s Frankenstein as OncoMouse™ is to
Michael Crichton’s Jumssic Park (1990). Frankenstein 1s about the tragedy of
man as his own alienated product; fumssic Park is about the comedy of the
escaped commodity. Shelleys fiction participates in the dramas of
Enlightenment humanism; Crichton’s tale of escaped cloned dinosaurs in a
theme park Is firmly located in the dilemmas of the New World Order, Inc.,
where commercial biclogicals give body to the idea of nature enterprised up.

[ am once again indebted to Hayden White’s transformative writing on theories of
the text in The Content of the Form 1987,

For histories and theories of feminist SE see Lefanu 1989, especially chapter 14,
“The Reader as Subject: Joanna Russ”;and Barr 1992,

Lest the reader decide Russ’s and my feminist meditations on unnatural acts are the
preserve of white, anglo-saxon, ULS. women with origin stories that begin
somewhere around 1968, consider this rypological, essentializing, edifying lis
of recent, arguably feminist SF written by North Americans: OutLook maga-
zine’s African American Latina poetry editor Jewelle Gomez's (1991) lesbian
vampire chronicle; Jewish American Marge Piercy’s (1991) parallel story of
the golem in sixteenth-century Prague and the cyborg protector of the near-
future Jewish freetown, who is the heterosexual lover of the town’s defense-
system programmet, a grandmother, and of her interface-software-designer
granddaughter; African American textual theorist and ST writer Samuel R,
Delany’s (1988) outpouring of innovative investigations of language tech~
nologies that craft what gets to count as nature, freedom, and sex; Québecoise
writer Elisabeth Vonarburg’s (1988) interrogation of a city’s self-perpetuating
technology and the genetic manipulations by a woman who sought two
rebuild human life on the outside; anglophone Buropean Canadian writer
Candas Jane Dorsey’s (1988) work; European American SF writer John
Varley’s (1986) explorations of cyborg embodiments of the circuits of suffer-
ing and agency for a quadriplegic intergalactic popular culture star and a
Vietnamese American woman computer hacker; and African American SF
writer Octavia Butlers (1987; 1988, 1989} troubling explorations of kinship,
apocalypse, bondage, colonization, and reproductive freedom in her
Kenogenesis trilogy.

Advertising text, “Stalking Cancer,” Scienee, April 27, 1990, Image published by
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33 The

permission of Du Pont NEN Products. On May 19, 1995, Du Pont
announced its Intention to divest its medical products businesses. The former
12u Pont NEN Products will become NEN Life Science Products.
particular creature bearing the trademark name OncoMouse™ that was
advertised in Science in 1990 carried a mutated form of the s gene, which
codes for a protein that is part of a powerful intracellular signaling system for
transducing messages from the cell surface to the nucleus (Gilbert 1994:683,
685), Building on extensive research, recent work on organisms including
veast, fruit flies, nematode worms, and mammals has established a universal
function for the ras protein in controlling a cell’s decision to grow or differ-
entiate. First studied in the early 1980s, mutations in the s gene (oncogenes)
are responsible for a large fraction of human tumers in many tissues, includ-
ing the mammary gland. See Hall 1994:1413. The original form of the onco-
mouse carricd a different bit of transplanted DINA, “the mouse ‘myp’
(myelocytomatosis) gene under control of a promoter or regulatory gene
sequence derived from the mouse mammary tumor virus (MMTV LTR).
Gene fusions of the myc and MMTV LTR genes were created and inserted
into fertilized one-cell mouse eggs via micro~injection” (TA 1989:99). The
treated eggs were then implanted in hormenally prepared female mice and
the offspring tested for inclusion and expression of the desired genes.

34 For the initial part of the story of OncoMouse™ and evolving patent rights in rela-

tion to genetic technologies, see Krimsky 1991:43-57. For a fundamental
carly analysis, see Yoxen 1984; for further references, see Woodman, Shelly, and
Reichel 1989. For oncogene research as “do-able science,” see Fujimury
1992:168-211; 1996. One is at least as least as likely to find the latest news on
transgenic animals on the business pages of the newspaper as in the science
and medicine section. Bioengineered, transgenic farm animals captured
much of the early attention, but the present stress is on biomedical products
that are likely to be crucial for biotechnology companies to raise capital in the
1990s (Andrews 1993:1A).

35 Du Pont was interested in transgenic mice, or, more broadly, in lines of animals

genctically predisposed to cancer, in three main ways: as research projects in
their own right, as test systems for toxicology, and as vehicles for crafting can-
cer therapies. Du Pont issued research Heenses to use its patented process to
produce transgenic animals without fee to academic and other nonprofit
investigators, in exchange for those researchers keeping Du Pont informed of
scientific developments.

36 Lamindebted to officers of Du Pont, who preferred not to be named, for generous

and time-consuming discussions of these and related matters in 1994 and
1995. Du Pent people saved me from many errors of fact, but I remain
responsible for the interpretations,

37 'Teitelman (1994:50, 184} points out that the splicing of biology and medicine—-and

academic research and the drug industey—at both a verbal level {biomedicing) and
an organizational level began in the 19705, the same decade that saw E cofi genes
working in frog cells. “The facters driving this process were quite involved,
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reflecting the social complexity of the modern scientfic enterprise: from goy-
ernment (the war on cancer}, acadernia (the development of genctic engineer-
ingand the rise of the immunotherapies), and the economy {the infladon of the
1970s, the deregulation of Wall Strect, various tax reforms)” (184).

See Moskowitz, Katz, and Levering 1980:606-10 for a history of Du Pont the

company and du Pont the family before the acquisition of Conoco in 1981..

That acquisition complexified Du Pent culture significantly, and by the 1990s
du Ponts, whose power in the company was already diluted over three gener-
ations, do not hold even a significant minority interest.

An early “indication that the practical potential of molecular biology was begin-
ning to be taken seriously in the private sector was the establishment in 1967
of a lavishly supported molecular biology reseazch institute in New Jersey by
the gilant Swiss pharmaceutical, Hoffman-La Roche™ (Wright 1986:308).

See Harvey 198%:147-97 for a full discussion of flexible accumulation. Martin
(1992) develops the idea for contemporary biological bodies.

See Hoover, Campbell, and Spain 1991:221, 378 and Moskowitz, Katz, and
Levering 1980:229-32.

My sources for the following allegory are Noble 1977; Hounshell and Smith 1988;
Teitelman 1994; and Du Pont’s own current brochure, The World of Du Pont:
Better Things for Better Living.

The Gene Exchange 2(4) (December 1991):6.

Scierce 253 (July 5, 1991):33.

Seed banks, like all other technoscientfic institutions, are also undergoing struc-
tural readjustments in the New World Order. The donors of the 18 interna-
tional agricultural research centers {IARCs) spread around the globe in the
past 25 years constitute a consortium called the Consultative Group on
International Agricultural Research (CGIAR), In 1994, the TARCs faced a
long-term structural funding gap, threatening their scientific staff and many
functions. The World Bank stepped in with plans for a bailout in return for
the research centers’ reassessment of priorities and organization. But contro-
versy over the alignment with the World Bank arose over the fate of the
IARCs’ collection of 500,000 samples of plant germ plasm, which account
for about 40 percent of the world’s accessions. IARC germ plastn banks have
held their genes in trust, with free material available to all users. In practice,
this system has meant that genes from the developing world have been used,
without reimbursement to the research centers or countries of origin, for
high-value corporate genetic crop development. The Biodiversity
Convention, negotiated at the Barth Summit in Rio de Janeiro in 1992,
requires that genetic resources be brought under the control of the govern-
ments of countries of origin. It 1993 the CGIAR developed plans to make its
collections part of a broad international network, the Intergovernmental
Commission on Plant Genetic R esources, overseen by the United Nations
Food and Agriculture Organization (FAQ), where the United Nations’ one
country-one vote principle would apply. The intergovernmental conunis-
sion would work out how gene users would reimburse research centers and
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countries of origin. But in the context of the new funding arrangement with
the World Bank, the CGIAR wanted to review the legal ramifications of an
agreement with the FAQ. Controversy ensued. Critics felt that the World
Bank, although it i5 an intergovernmental body and eligible under the
Biodiversity Convention to control genetic resources, would advance pri-
marily Western interests. World Bank members vote according to their dona-
tions, so the bank is dominated by rich countries. See MacKenzie 1994 and
Stone 1994. :

46  For this important story see OTA 1989; Krimsky 1991; and Wright 1986.

47  Venture capital was greatly encouraged from the mid-1970s on by cuts in capital -
gains taxes from 48 percent to 28 percent (Wiright 1986:332). '

48 In her definitive hbook on the history of molecular politics and especially Britis]-i_:_
and American regulatory policies from 1972-1982, Susan Wright (1994)"
argues thac the large multinational corporations, which had closely moni-
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tored events in molecular biology and genetic engineering, began to invest
substantially in the field after 1977 after bacteria were first coaxed to produce
human proteins in academic laboratories. At the same time, the multination-::
als moved powerfully and decisively to contral the field politically as well as -
commercially. The Pharmaceutical Manufacturers Association (PMA) made
the unsubtle threat that it would move overseas, with its billions in revenues;”
if Congress passed strict regulatory legislation. The focus in Congress shifted
magically from: worries about safety to worries about ULS. competitiveness in -

this critical new field. Social consequences of genetic technology had not . .

ever seriously entered the agenda for discussion at all, but safety had until seri

ous money spoke in 1978 Wright meticulously documents direct pressure e

a series of private meetings of representatives of the PMA with officials in the
Department of Comumerce; Department of Health, Education and Welfare;
and the National Institutes of Health. The pharmaceutical represencatives:
pressed for as little disclosure of sensitive technical data as possible and fail -
protection, with criminal penalties, of any information that did have to be
disclosed. NTH did not publicize this backstage arm-twisting that deeply
influenced its own actions, In the late 1970s and early 1980s, in response to
environmental and consumer safety movements,the multinationals pressed a
complete—and successful—agenda critical to rapid commercialization of
molecular science and technology. The agenda included tax relief, budget
allocation, patents, and deregulatory policies. The net result is a large science-
based industry essentially unregulated in areas of environment, health, and
occupational safety, not to mention social effects. Wright argues that an effec-
tive democratic response must be as transnational as the scope of the industry.
TJust for perspective, remember that in 1994 the top 100 multinationals held
$3.4 trillion in global assets. Qil, chemical, and pharmaceutical companies are
not minor members of that club. Multinationals directly or indirectly employ
150 million people (that is, 20 percent of the world’s nonagricultural work
force} and control one-third of world economic output and one-third of

world trade, Rohde 1994,
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49 Naobel Prize winner Joshua Lederberg, himself a foander of the first biotechnology
company, Cetus, in 1971, was hired by Whitehead to find a director for the
institute, Lederberg got Nobel Prize winmer David Baltimore, then a professor
at MIT, to agree to take the post. Landscape architect Martha Schwartz
designed a rooftop “splice garden” for the building of the Whitchead Institute.
The mmovative, completely synthetic garden splices together design elements
of Japanese and French gardens (sec Johnson 1988). Thanks to landscape archi-
tect Anne Spirn for the tip. In the 1990s, the federally funded Whitehead
Institute/MIT Center for Genomic Research Is the largest genome research
center in the United States. Its current director, Eric Lander, and the director of
France’s genome effort, Daniel Cohen, were founding scientific advisors to the
new biotech firm Millennium Pharmaceuticals (Fisher 1994:9A).

50 Universities do all they can to belp their scientist faculty thrive in the world of

research enterprised up. For example,in spring 1995, 1 received an announce-

mert titled “Science That Means Business” from my university Contracts and

Grants Office inviting me to sign up for a March 23 national video confer-

ence produced by the University of Maryland at Baldmore’s Office of

Technology Development, Mentor Media, Inc,, and the Association of

University Technology Managers. PBS Adult Learning Satellite Services pre-

sented the program, which featured presenters from academia, government,

industry, and finance, Conspicuously absent from this cooperative undertak-
ing were producers or presenters representing academic or public interest
points of view outside a market perspective. The presentation was for “today’s
university scientists who look toward technology transfer as a solution to the
decrease in traditional sources of research funding.” Topics included “how to
effectively move [sic] promising research from the lab to the marketplace, ...
company formation, . . . how universities canl best promote collaborations
with industry” Research faculty, graduate students, administrators, patent

attorneys, startup executives, and industry licensing and acquisition managers

were among those urged to attend.

51  Fisher 1994:9A. By the mid-1990s some of the shine was off investment confidence
in biotechnology, one of the most volatile sectors of the steck market. But still,
total capitalization was at $41 billion in 1994 (§7 billion less than 1992)—
“impressive for an industry less than 20 years old” (Beardsley 1994:90).
Bconomists and investors were wortrying in the mid-1990s about the lack of
profitability and the undercapitalization of many biotech firms and about the
weakness of the sector generally. Too many companies were chasing too little
capital and had shown too little by way of results to continue to succeed by
promise alone. The period of firm fallures and buyouts 15 characteristic of the
restructuring expected in a more mature industry (see Hamilton 1994). In July
1995, led by Amgen, Inc., which announced ar experimental antiobesity hor-
mone that caused weight reduction in mice, biotechnology was again a hot
item on Wall Street (Petruno 1995} Volatility is the name of the game in stocks,
if not in the weights of U.S. hominid dieters.

52 See Haraway 1988 and Harding 1992 for full discussion of situated knowledges
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and strong objectivity developed in fermunist science theory. .
report was distributed through an Internet electronic postig. See also Sclove
1995,

54 The mice, ameng other animate lab tocls and autopoietic biomedia, might not

agree, despite better climate control in their cleaner cages. I have not entered
in this chapter into the important moral questions about the use of animals as
our surrogates in research. My own ambivalence is fundamentally unresolved,
For insight into how biologists involved in animal experiments defend their
practices and view those who de not share their commitments, see Michael :
and Birke 1994, At the very least, naming out loud and in print that “our”
kind of scientific knowledge is dependent on the systematic suffering of ani-.:;
mal surrogates should be part of discussions of materials and methods in §c1-.':"
entific publishing. Kinship requires at least that acknowledgement. '

55  See especially Yoxen 1981; Kay 1993; Haraway 1991; Wright 1986; Martin 1994

Keller 1992; and Spanier 1991,

56 These are not the only discourses of life that animare biological practice today, but'E:_

57 For an exanynation of mice as part of the material culture of science, see Reder (i -3

they are powerful and serviceable. For a view of life as autopoiesis, see’’
Margulis and Sagan 1995. See Gilbert 1994 for a consistently nonreduction- :
ist view of molecular biology and development. Rarely, but significantly;’

when she writes about the dynamism of “planetary capitalism,” even. -
Margulis’s innovative and fruitful workings of the idea of autopoiesis threaten |
to congeal into the same turgid brew as notions of flexible accumulation. The

view of the living tissues of the planet in the Gaia hypothesis, which is .
Margulis’s fundamental focus, is not an organic, nontechr:ological, alternative’
biology. Quite the opposite, the view of terran life from a satellite or a spac_"e.—'- s
ship is semiotically, but also technically, intrinsic to the Gaia hypothesis. That''
is one reason why Gajan thinking was built into the programming for the "

SimEarth computer game by the Maxis Corporation. It should not be sﬁr_—__ :
prising that the Gaia hypothesis, the artificial life thinking at the Santa Fe. .-
Institute, and Dawkins’s fermulations of the selfish gene and extended phe-

notype are all inspirational for and technically useful to the Maxis garﬁe"_ S

designers of SimEarth, SimLife, and SimCity.

progress). Mice are The Right Tools for the Joi (Clarke and Fujimura 1992). For
a survey of how transgenic animal technology has been applied to a wide
range of biological problems, see Grosveld and Kollias 1992,

58 Being in business for a profit is not the same thing as making one. Between 1991

and 1993, GenPhar:m invested about $4 million in transgenic mice and filled :
about 140 orders at $400-$600 for an average of five mice per order (Cone '

1993:A17). Future promise is often the driving force in technoscience. Clean
and abundant nuclear energy comes first to mind. “Too cheap to meter” was
the slogan. To me, that sounds a lot like “where better things for better living
come to life” GenPharm markets the best selling knockout mouse, TSG-p53
{a mouse with the p53 gene deleted).

59 The patent relating to OncoMouse™ is broad—applying to any “transgenic non-
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human mammal all of whose germ cells and somatic cells contain a recombi-

nant activated oncogene sequence introduced into said mammal, or an ances-

tor of said animal, at an embryonic stage™ {1988, ULS. Patent No. 4,736, 866).

By the dme it obtained the license for OncoMeuse™, Du Pont had made

$15 million in unrestricted grants to Harvard, plus incurring subsequent mar- \
keting and administration costs. In 1994, 2 Dy Pont licensing officer, who did

not wish to be credited by name, told me that the company, with its long-

terin interest in cancer therapies, through Charles River Laboratories estab- ;
lished a conservative pricing policy to encourage use and never intended to I
recoup the costs of research and development through the price of the ‘
rodent. Requiring only that it be kept informed of developments, Du Pont

readity granted research licenses for use of organisms covered by the patent to

scientists 1n universities and nonprofit institutes. On the other hand, in a ;
mode] of what many scientists dislike, the company originally wrote a reach- \
through royalty clause that applied to any product or drug developed with the

aid of organisms covered by this patent. The company subsequently dropped
the clause and lowered the use price, but use of OncoMouse™ itself
remained low {Arthur 1993).

Braverman {1974) noted that capitalism developed labor systems in connection
with the transfer of physical skill from bumptious wotker to paper.
Recordkeeping and filing made the modern corporation and its labor
arrangements possible. In postmodermty’s practices of flexible accumulation,
the database is to the filing systems of momnopoly capital as the computer is to
the typewriter and cyberspace is to mundane space.

See Cuticchia et al. 1993 and Hilgartner 1994 for discussions of informatics devel-
opment in the genome project.

The chart is a genetic map with loci defined by markers assayed by polymerase
chain reaction (PCIR) and by cloned gene probes that detect restriction frag-
ment length polymorphism (RFLP). Thus, the map juxtaposes sequence
length polymorphisins with gene-based loci.

I am drawing heavily from Christie’s (1993) reading of cyberspace, flexible accu-
mulation strategies, and temporality.

Monsanto won the race with Eli Lilly, Upjohn, and American Cyanamid to genet-
1cally engineer bacteria to produce bovine somatotropin (BST), which stim-
ulates milk production. BST came on the market amidst major controversy
about its impact on dairy farmers, supply of mitk (a commedity for which
surpluses are a major economic problem), consumers, and cows themselves.
No one expects lower milk prices, and smaller farmers are likely to be driven
out of business. Spending about $1 biltion to develop BST, Monsanto
financed 1ts drive to become the biotech frontrunner with its large portfolio
of industrial and consumer products, including Roundup herbicide, which
brought in about $1.4 billion in annual revenues in the carly 1990s. With a
total annual gross receipt of aver $8 billion in 1993, the diversified company
also makes polyesters, piastics, Nutrasweet, and, through Searle, many drugs.
The company s considered a “light heavyweight” behind giants such as Dow
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and Du Pont (sce Feder 1993). In June 1995, Monsante, with its strength in
pesticides, announced its intention to acquire a 49.9 percent share of
Calgene, a significant agricultural biotechnology company with an acute
need for fresh cash. Part of the deal was to give Calgene the means to improve
the marketing system for its transgenic tomato, Flavr Savr. See The Gene
Esxchange, July 1995, p.13.

I am, though, still worried abour Rob.

Centers for Disease Control statistics, reported on National Public Radio, April 22,1994,

My discussion: of Flower is taken from an undated manuseript {n.d., but written in
1991) and a paper delivered at the meetings of the Society for Social Studies
of Sciences (1994). Withour further specific citation, descriptions and quota-
tions in the following paragraphs come from one or the other of
these documents. i

I like the identity of the acronym with that of Stanford’s Linear Accelerator’;
{SLAC), where elementary particle physics gets done.

Barad (1995b}, who teaches quantum physics at Pomona College, argues that her
reworkings of Bohr’s philosophy-physics in light of contemporary debates in
feminist science studies has significant implications for teaching physics. i

Feminist emphasis on “difference” and “multiculturalism” is not relativist but his--
torical and constructivist, in the sense that the possibility, not inevitability, of :
connection, communication, and articulation is always open. That applies to
different domains inside the “same” culture as well as “cross” culturally, Well::
documented in science studies, ordinary interdisciplinary practice in scienc_é:_'
and technology abundantly illustrates the point. Universality,” in knowledge:. -
projects as well as in politics, depends upon a stabilized material-semiotic’
web. Human rights and molecular biology are both good examples of this:

kind of wniversality. This approach to “difference” and “multiculturalism® "

matters in considering historically specific approaches to quantification and:’’

mathematics broadly. Bverything is not “equal,” but all practices are “local”in -

the sense of being contextually specific and embodied in both material and
semiotic aspects. See Watson-Verran and Turnbull 1995 for analysis of the
meeting of Western math teaching conventions and Australian aboriginal -
abstract ordering systems in working out math textbooks in contemporary -
Australia. The translations are where the interesting epistemological and
political action lies. See Eglash 1995 and in progress for analysis of intentional
production of fractal patterns in particular African cultural practices and the
implications for math teaching. Eglash argues that his approach avoids “both
the orientalist interpretation, which would see fractals as proof of a transcen-
dental, mystical intuition of the non-west, and the primitivist interpretation,
which posits a concrete unconscious expression of oneness-with-nature,

Here we will view African fractals as intentional products of mental and

physical labor, arising from a wide variety of motivations and utilizing certain
universal mathematical properties” (1995:2}.
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Part lil Pragmatics: Technoscience in Hypertext

1 Foundation (Morris 1938) is the second publication in the important Chicago
serles, the Internatonal Encyclopedia of Unified Science, that later
published Kuhn (1962).

My discussion of Mosaic is based on Coates (1994).

Joseph Dumit, personal communication, December 4, 1992, Dumit’s dissercation
(1995) on the development of positron ermussion tomography {PET) brain
imaging focuses on the professtonal, technical, popular, legal, and industrial
interactions that forge new disciplines and discourses. His project examines

L~ I ()

closely the interdisciplinary development of computer sciences and the inter-
facing of such specialties with neurosciences in brain-scanning research.

4 The Human  Genome  Project  haunts  many  chapters  in
Modest _Witness@@Second _Millenstim. On genome databases at the beginning of
the 1990s, see “Genome Issue: Maps and Database,” Science 254 (October 11,
1991):201-07. For the Human Brain Mapping Project, see Roberts (1991)
and AAAS 1993. The 1990s is the “Decade of the Brain,” a designation for
transnational technoscience something like the United Nations’ Decade of
the Woman or Year of the Child. Such labels signal conferences, declarations,
and high-status locations. Data from molecular neurobiology, systems neuro-
science, developmental neurobiology, and genetics, as well as new graphics
and data storage capacities of computers, have revolutionized brain-mapping
practices, necessitating major changes in the nature of atlases and research
interactions. Nonorganic “brains” also centinued in the 1990s as objects of
rapt technoscientific attention in artificial intelligence and robotics research.
For example, see Travis 1994, In the Jast decade of the millennium, the action
lies in the “marriage of computational models and experimentation”
(Barinaga 1990:524-26).

Chapter 4. Gene: Maps and Portraits of Life lself

1 Advertisement in Sdence News 142, no. 20 (November 24, 1992):322, See
Karakotsios (1992).

2 In 1927, the heyday of popular eugenics, in Buck # Bell Supreme Court Justice

Holmes approved the sterilization of a teenage mother on the grounds that

“three generations of imbeciles are enough” Life’s experimental practice had

made 1its class and gender naturalizing point. On the credits page of the

SimLife manual, the makers of the game give “inspirational thanks” to socio-

biologist Richard Dawkins (1976} and artificial life researcher Christopher

Langton {1992). See also the program and papers for the Artificial Life

Conference on Emergence and Evolution of Life-Like Forms in Human-

Made Environments, February 5-9, 1990, Santa Fe Institute, New Mexico.

Several of the most energetic participants in the independent institute

worked at the Center for Non-linear Studies at Los Alamos National

Laboratory. For an ethnography of the artificial life (ALIFE) community, see
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Helmreich 1995. Easy interdisciplinarity and the sense of being at the leading
edge are the scientific birthright of these men, just as they were for the scien-
tists just after World War IT who gathered at the Macy Foundation confer-
ences on circular causal feedback systems {cybernetics) in an atmosphere of
intetlectual innovation and excitement. The powerful informatics and com-
puting resources of the U.S, weapons laboratories were critical to organizing
the Human Genome Project, with its oceans of data. GenBank©@ started at
the Los Alamos Labs.

3 My confidence in such travel and spectacular scenery is due to “Miracle of Life”

the 1983 Time-Life video with Lennare Nilsson's photomicrography.

4 Although various Jewish and Christian readings of shared scriptural vexts can be -

5 For related arguments about the gene as a sacralized object in contemporary US.'- 3

similar, I use Christian rather than Christian and Jewish or Judeo-Christian to ;
emphasize that despite the significant numbers of Jewish scientists in the !
fields this book examines, the sacred-secular narratives are overwhelmingly o
inflected by both Catholic and Protestant Christian accounts in which Jewish
muaterials are brought into “salvation history” with its figurations and appro- -
priations. Most often the significant religious elements of technoscience dis-
course are disavowed and denjed, tempting an almost psychoanalytic:
interpretation of U.S, Christian-secular scientific culture. The Christian
Coalition has nothing over the search for the Holy Grail in genome dis-"

course. See Lewontin (1992). When I use the term. fudeo-Christian, I am refers-

ring to Christian readings of Jewish sources, historically in the context of the

many-layered oppression of Jewish populations. See Piercy (1991) for Jewish‘@_
accounts of the golem and cyborg that inflect technoscience stories quite dif -
ferenily from the “Judeo-Christian” figurations (e.g., genome and cyborg) m
sacted-secular salvation history.

culture, see Nelkin and Lindee 1995:38-57.

6 See also Franklin, Lurie, and Stacey forthcoming and Franklin 1995:63-77.1 dtaw'

7 See

also from Paul Rabinow’s (1992b:236) notion of “biosociality” (nature mod= -
eled on culture and understood as practice}. On the ethnospecific—if widely:
disseminated—hybridizations of nature and culture that are characteristic of
the inventiveness of technoscience in its globalized proprietary networks, see
also Strathern 1994, In the light of quite different kinds of Melanesian het-
erogeneous hybrids, Strathern dissects the technoscientific hybrids sighted by
Latour (1993}, By insisting on the specific proprietary webs that infiltrate
Western meanings of “inventiveness,” Strathern teases out the asymmetrical
meanings of “networks” in the proliferation and exchange of hybrids and
their constitutive practices transnationally. My analysis is deeply in her debt,
Mohanty 1991 for rich “cartographies of struggle” in local/global
women'’s moverments,

8 My arguments about spatialization are indebred to Harvey (1989). In his theory of

geographical historical materialism, Harvey insists that spatialization is social
practice; spatiotemporalities are contingent miaterialities, not containers for
action and actors. He concentrates on the spatialities constituted by capitalist
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relations. Harvey's The Condition of Posimodernity tends to represent other mate-
rial social practices, such as those of racialization and gendered sexualiza-
tion—which in my wview also constiture bodies-in-the-making and
contingent spatiotemporalities—as derivative or as limited to “place” and
“fixed” identity. That is, gender and race, but not class, seem to be about iden-
tities and places but not about world-building practices and processes. But I
think the basic logic of Harvey's 1989 book and the explicit arguments of his
current work-in-progress result in 2 more Intersectional, interleaved analysis
of spatialization processes and bodies-in-the-making.

9 A radical redefinition of property is implicit in the Australian High Court ruling.
Iniegal theory in the United States, which has a similar Iistory as a white ser-
tler colony whose immigrant inhabitants had to dispossess established indige-
nous populations from every square foot of territory, legitimate property
rights were derived ffom “first possession.” Possession implied certain kinds of
relation to the land, such as enclosure, fixed residence, agriculture, monetary
valuation, and the like. That is, the indigenous populations’ cccupation of the
fand could not count legally as possession. The conquered land had to be
epistemologically reconstructed as vacant to allow processes of enclosure,
alienation, and development. The institution of property depended on an
epistemological commitment that necessitated that indigenous populations’

activities did not count as enclosure, or as mixing labor with nature to pro-
duce property. As a corollary, their ideas about the tes of land and people did
not count as rational knowledge but only as primitive custom. At least one
obvicus legacy embedded in this tragic history is the racialization of notions
of rational knowledge and of legitimate property at the foundation of the
colonial democtacies. Deracialization. is about refounding in the most basic
sense. Sec Harris 1993.

10 See Eglash (in progress) for analysis of African fractal geometry in material culture
that also troubles the assumptions of both science studies and ethnomatle-
matics and has implications for thinking about mathematics as material-semi-
otle practice. I draw on Barker's (1995} discussion of the recently produced
subject, the Glabal Native.

11 See Flower and Heath 1593 for delineation of the heterogeneous semiotic-mater-

ial negotiations that go into solidifying gene maps, in general, and the “con-

sensus DINA sequence” that is meant to Instantiate “the” human genome, in
particular. Using Latour’s notion of centers of calculation and Foucault’s ideas
about anatomopolitics and biopower to study the production of the consen-
sus genome in the Human Genome Project, Flower and Heath discuss how
the historical processes get obscured as the products assume a privileged sta-

s as matters of fact,“foster[ing] the notion that there is a direct, unmediated

relationship hetween inscriptions and the object of study—here, human

DNA” (1993:32). See Dumit 1995 for the many inswumental-semiotic

processes that go into getting a consensus ohject called a PET brain scan.

212 Even the word fetish is rooted in a mistake and disavowal of the colonialist and racist

kind, one shared by both Marx and Freud, in which “Westerners” averred that
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15 By wholeness and pofency T mean the opposite of autotelic and self-sufficient. Whole

“Primitives” mistook objects to be the real embodiment or habimtion of
magical spirits and power. Petishisn, these rational observers claimed, was a
kind of misplaced concreteness that depended on " Primitives™ lower powers
of abstract reasoning and inferior forms of religious faith, not te speak of defi-
cient scientific reason. “Primitive” fetishes were about “magical thinking,”
that is, about the potency of wishes, where the desire was mistaken for the
presence of its referent. Anthropologists have long discarded this doctrine of
fetishism, but the racialized meaning, connoting the underdeveloped, irra-
tonal, and pathological, persists in many domains. Indeed, I ultimately :
depend on those tainted resonances for my own argument in this chapter, -
even though [ direct the diagnosis to the secular-sacred point where the cul- .
ture of no culture and the nature of no nature implode. The irony of the doc- *
trine of “primitive” fetishes is that, if one follows Whitehead's (1948:41-56)
explanation of the “fallacy of misplaced concreteness” that comies from the'
belief in sinple location, relation- and observer-free preexisting objects, and
a metaphysics of substantives with primary and secondary qualities, then the'::'
children of the Scientific Revolution are the world’s first and maybe only':
serious fetishists, whose most extraordinary abstractions are taken to be real-
ity itself. If “life itself” is about the technoscientifically instrumentalized:
desire for mastery over life, and perhaps nonliteral complexity in general, by a::
hold on menological information carriers called genes, then fetishism in the'
classical colonialist sense has come home to roost, right along with the rest of :
empire’s apparatuses. ;

13 Objectifications are dense nodes in webs of material-semiotic interaction. Sol]d” '

objects with “simple location” are useful ways to designate stabilized interac="."

tions in a given frame of reference, but the provisional quality of the bound—. L

aries and stabilizations should not be “forgotten.”

14 Examining the links between “master-molecule” and possessive—individualisrh”

discourses, Keller (1992a) dissects the odd avoidance of questions—for exam-.
ple, about the consequences of sexual reproduction (twoness) in the equa-
tions of population genetics—in genetic, evelutionary, and ecological
biology. Also tracking the curious balancing act between belief and knowl-
edge evident in the history of modern biology, which T am calling fetishistm,
Keller examines where the appearance of the greatest neutrality and objectiv-
ity, such as in mathematical ¢cology and molecular genetics, makes it hard o
see invested avoidances in what counts widely as the best science. Most inter-
esting for Modest_Witness@Second_Millenninm, Keller asks why the avoidances
are there. In molecular biclogy, she locates the answer i the instrumentalized
desire to translate life into a problem that can be “solved.” A culturally specific
kind of conirol is at issue, a certain way of engaging with the material-semi-
otic world (1992a:108), Keller pursues her interest in how the discourse of
molecular biology is structured into Refiguring Life {1995).

does not mean “bounded off,” as imagined within the story frame of possessive
individualism s common in gene discourse. In my story, whole means inside
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articulations, never reducimyg to 4 thing-in-itself, in sacred or secular terms.

By subject | mean the multilayered person discursively constituted through the
materizl~semiotic practices of molecular genetics, or technoscience more
broadly. Subject formation is a lifelong matter. I don’t mean an amorphous
collective subject, but the guestion still remains whether the psychoanalytic
account can be invoked for processes that bear precious little if any relation to
the traumas of subject formation in zarly psychosexual/linguistic develop-
ment that Freud thought he was talking about.

In my story, confusing the penis with the phallus is like confusing the gene with
the articulated processes that constitute the dynamic unit of structure and
function in biology.

Alert to the Christian natrative so readily taken up by members of “a scientific
community with a high concentration of Fastern Buropean Jews and athe-
ists,” Lewontin {1992:31) does a devastating job on the Arthurian quest in
fedshrzed molecular genetics.

In film theory, fetishism has to do with the balance of knowledge and belief'in the
status of the image (Doane 1987); the analogy to the status of the inscription
and the image in technoscience is promising, julian Bleecker (forthcoming) is
developing an interweave of film theoretic and science studies approaches to
“special effects,” especially in technoscientific visual culture.

It i3 a pity that Linus Pauling was not right about DINA being a triple-stranded
helix. Maybe he would be assuaged by the triple-stranded helix of gene
fetishism, but there is surely no Nobel Prize for this structure!

Whitehead has been important to my understandings of biology at least since read-
ing him with the ecologist G. Evelyn Hutchinson in the 1960s in graduate
school atYale. See Haraway 1976, In addition to following the latest word on
the translation of maternal messenger RINA in the oocytes of sea urchins,and
similar such doings, the graduate students in Hutchinson’s lab read and dis-
cussed, over English tea, Whitehead, Gddel, Piaget, Karen Stevenson, Siimone
Weil, Alan Turing, and much else. Hutchinson’s lab was not given to overly
simple locatien! No wonder Hutchinson developed a theory of n-dimen-
sional niche space. [ts where he stashed his graduate students. I also read
Whitehead as a an undergraduate, and I believe this philosopher-mathemati-
cian Iurks in the tissues of many a resister to gene fetishism in feminist science
studies and elsewhere. Bruno Latour recently turned to Whitehead as an ally
for his approach to science-in-the-making, Also distmguishing “misplaced
concretism and concrete situations,” sociologist of science Susan Leigh Star
draws from “feminisim, race critical theory, multiculturalism, and information
science” to examine multiple memberships, borderlands, boundary ebjects,
and method. She defines membership “as the experience of encountering
objects, and increasingly being in naturalized relationship with them”
(1994:23). “Boundary objects arise over time from durable cooperation
between communities of practice, as working arrangements which resolve
anomalies of naturalization without imposing a naturalization from one
community or from the outside” {27). Articulation work and invisible work
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that manage anomalies and cope with standardized inscriprions creatively are
at the center of her attention (31-33).
22 The word genome results from the splicing, with deletions, of gexne + chromosome; chro-
mosorae s 2 compound of chromo (calor) and soma (Greek, body). Dorlands
Iustrated Medical Dictionary, 27th edition (Philadelphia:W. B, Saunders, 1988).
23 Sdence, February 1, 1991, back cover.

24 Tn this chapter, | am mainly concerned with maps. For a discussion of a related cat- -
egory of technoscientific representational artefacts, see Lynch 1991. Lynch
treats diagranms as constituents of a work in process, where “reality” cannot be . :
ndependent of representational labor. What a picture is doing is not what it
resermbles. IF this concept is no surprise, it nonetheless hears repeating in 2 U8

scientistic culture that continues to forget that referential meanings of pic-
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mode of relating in the world. [
25 Microsoft’s spokeswoman said that Gates intends to share the manuscript with the:

public by lending it to museums, beginning with one in Italy.

ST

26 Scquenase™ js a DNA polymerase used in sequence analysis, The markete'dﬁ_.'

tures, maps, and diagrams are always context dependent and sustained by the::
labor of comununities. The visual is no more self-evident than any other’ ™

enzyme comes in versions, for example, Sequenase Version 1.0 or 2.0, just like

software, such as Microsoft Word 5.0—one more signifier of the close bond
between informatics and genomics. The instruments and products have a res<:
onating conceptual framework down to the details of iconography. Geng:’

Codes Corporation sells a software program for analyzing DNA sequencihg’
data on Mac machines called Squencher. Another software choice could be
Gene Runner 3.0 for Windows from Hastings Software, Inc. Biologists are-”
notoriously Mac friendly, one reason they have found Unix-based systems fuf
electronic collaboration unappealing. 5. Leigh Star, personal communication:

27  The ad has run many times, including Scienge 18, no. 1 (1995):77, A nonradicactive
DNA-detection tool from Bochringer Mannheim is called Genitg™
System, with the slogan “leaving the limits behind” Appearing in Biotechnigues
17, no. 3 (1994): 511, one ad links the Genius™ System protocols with the
delicate toepads of a wee frog, “allowing it to perform the most sensitive
maneuvers . . .in pursuit of insect prey” The company offers natural design, -
delicacy, transcendence, and genius. Who could want more?

28 “Warho! repeatedly, and very profitably, appropriated iconic commodity images for
his challenges te the ideologies of originality and art. Sculptor Suzanne
Anker, who writes about the intersection of art and biology, draws on
Warhols replication of the Mona Lise in her text for the exhibit Gene
Culture: Molecular Metaphor in Visual Art, which she curated for the Plaza
Gallery of Fordham College at Lincoln Center. Anker wrote, “The practice
of art over the last several decades has relied heavily on techniques of recon-
textualization. . . . The current artistic practice of approptiation, ot the copy- -
ing of one artist’s style by another . .. tests the notion of copyright while at the
same time challenging the accepted wvalue of originality” (1994:1, 2). As
Anker would agree, the least that can be said is that molecular genetics also
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33

proceeds by means of recontextualization, Zoosemiotics, Anker’s own installa-
tion in 1993 at the Hanes Arc Center at the University of North Carclina at
Chapel Hill, used patterned and reflected three-dimensional sculptural simu-
lations of various animals’ metaphase chromosomes.

Later, I decided from theme and line that the cartoon had to be Sidney Harris, who
indeed owned up and kindly gave me permission to reprint.

Spun off from dog medical genetics and diagnostics, a small private company
already exists. Inevitably, it is called Vetgen. I first learned of the dog genome
work in a conference paper by one of the researchers, Ostrander (1992},

Mouse or fruitfly geneticists would be unmoved. Their genealogies make pure-
bred dogs {not to mention Mormons) look like mongrels.

For a paper proposing a comprehensive system of nomenclature for the dog
genome, see Ostrander, Sprague, and Rine 1993,

Remarks made by Daniel Koshland Jr., editor of Stence, at the First Human
Genome Conference in 1989, quoted in Keller {992b:282. Noting that many
homeless people are judged to be mentally ill, Koshiand holds that much
mental illness is genetically caused. On the association of IQ {with high heri-
tability), social class, and ethnicity, see Herrnstein and Murray 1994.

Compare this quotation with the UNESCO statenzernits on race and human nature
in 1950 and 1951, discussed in Part 111, Chapter 6,“Race: Universal Donors
in aVampire Culture.”

Seignce 250 {October 12, 1990)

Science 250 (Ocrober 12,1990):185.

The multiple authorship alone signifies the different kind of authority and mode
of knowledge production in play.

I owe my sense of how the comic works i technoscience to Helsel’s {1993) analy-
sis of Herman Kahn'’s On Thermonuclear War.

“A Few Words about Reproduction from a Leader in the Field,” Sefence, May 1,
1983, Logic General Corporation advertisement,

Chapter 5. Fetus: The Virtual Speculum in the New World Order

The controversy over Paul Simon’s refation to African musicians in hus 1986 album
Gurateland, from which this song is taken, 1s part of the many layers of irony in
my appropriating and recontextualizing the Iyrics of “The Boy in the
Bubble” in this chapter.

Anthropologists and science studies scholar Sarmh Franklin (1993L) describes and
theorizes the emergence of “Life Itself.” Duden (1993) discusses the appear-
ance of life as a system to be managed and women as an environment for
“life.” See also Lagueur 1990 and Terry 1989. Foucault’s concept of biopower
is braided into feminist histories of the body {(Foucault 1978).

Technoscientific liberty is Michael Flower's (n.d.; 1994) concept. A rallying cry for
the civil rights movement, Keep Your Eyes on the Prize! is the tte of Henry
Hampton’s (1986-1987) famous television series, produzced by Blackside,
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Inc., and the Corporation for Public Broadeasang, on the African American
freedom struggles of the 1950s and 1960s.

4 Kelly's cartoon illustraved an article in a special issue on reproductive technology
of a Norwegian feminist journal {Stabel [1992:447).

5  Teresa de Lauretis gave me a copy of an early-thirteenth-century “virtual spac-
trum,” called The Creation of Eve, from the Creziion Dome in the en-

trance hall in the Basilica di S. Marco in Venice. In this flat, iconic,
narrative painting, God is bending over the sleeping Adam in the Garden
of Eden and extracting from his side the rib that will be formed into the
First Man'’s wife and companion. This 1s not the creation scene that has
inspired the iconographers of technoscientific advertising, conference

brochures, and magazine-cover design. For these twentieth-century

graphic artists, on the other hand, the touch between God and Adam de-
picted by Michelangelo has incited orgies of visual quatation. See maga-
zine covers for Omni, April 1983, Time, November §, 1993, and Discover,

August 1992, For fans of Escher in the artificial life community, studied
ethnographically by Stefan Helmreich (1995), the poster image for the
second ALife conference (Farmer et al. 1990) features a visual quotation.
from The Creation of Adam in the cyberspace mode, This creation scene .
takes place at night, with a quarter-moon shining through 1 window that:::;
is also a screen onto the starry universe, Describing the image, Helmreich'™!
writes, “The notion that Man replaces God and renders Woman irrelevant:
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in the new creations of Artificial Life is vividly illustrated . . . in a posteri::
for the second workshop on Artificial Life, in which a white male pro=
grammer touches his finger to a keyboard to meet the waiting fingers of a
skeletal circuit-based artificial creature (itself somewhat masculine)” (per'-“ ]
sonal communication, May 18, 1995). The programmer himself is a kind :'
of merman figure; the head and torso is of a human male, but the bottom::
half is a video display terminal whose nether end hooks into the eye of i
the circuit-skeletal figure. The Bscheresque circular composition, full of -
arrows and fractal recursive shapes connoting self-organization, is a kind -
of uroborus, eating its own electronic £zil in an orgy of self-creation. The.
men who got the conference together called themselves the “self-orgas.
nizing committee.” The conference was sponsored by the Center for.
Non-Linear Studies at the Los Alamos National Laboratory.

6 For comments on sonographic family bonding—and on the pleasuzes of screeit
viewing and the terrors of needle assays in amniocentesis—see Rapp {forth-
coming). See zlso Hartouni 1994:79,

7 For discussion of U.S. fetal protection statues and of 1981 Senate hearings on a
Human Life Stacute, see Hartouni 1991. For analysis of events in the United
Kingdom, see Franklin 1993a. The sonogram is only one in a battery of vi-
sual artifacts that establish the fact of fetal life within political, personal, and
biomedical discourse.

8 For analysis of this sequence of images in historical and political context, see
Stabile 1992. The landmark feminist analysis of fetal visual culture was Petch-
esky 1987,
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9 This project is reviewed by Gasperini, who assures the potential buyer, “Inger-
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activity remaing an option, never an interruption or a chore” (1994:198).

Susan Harding (1990} explores how God’s creation and the first and second births

of man work in the Christian right’s innovative narrative technology that ad-
dresses abortion.

A visual gynecological examination by & male physician did not become common:

until the early nineteenth century in European societies; and manual touch-
ing of pregnant and birthing women was overwhelmingly a ferale practice
at least through the seventecnth century—later in most places. Vision with-
out totch could be mediated by the metal speculum, which also functioned
as an Instrument for opening the cervix to remove an obstructing fetus dur-
ing childbirth. The gynecological speculum existed for many hundreds of
years before debates emerging in the late-seventeenth and early-eighteenth
centuries in Europe foregrounded the complex gender struggles between
male and female birth actendants and between gendered epistemological
practices. The symbolic status of the metal speculum as a tool of male domi-
nation of women’ bodies (and minds) emerged unevenly in the last couple
hundred vears in European-derived cultures. See Tatlock 1992:757-58.
Thanks to Londa Schiebinger for calling my attention to this article. The
complex history of gender conflict over the tools, practices, and people fa-
cilitating birth was crucial to the emergence of the plastic speculum as a sym-
bol of women’s liberation in self~help groups in the United States in the eatly
1970s. See Gerson forthcoming.

12 Gross and Levitt (1994) outrageously caricature the feminist science stizdies

insistence on the contingency of “reality” and the constructedness of sci-
ence. It 15 important that my account of reality as an effect of an observ-
g iateraction, as opposed to a treasure awaiting discovery, not be
misunderstood. “Reeality” is certainly not “made up” in scientific practice,
but it is collectively, materially, and semiotically constructed-—that is, put
together, made to cohere, worked up for and by us in some ways and not
others. This is not a relativist position, if by relativism one means that the
facts and models, including mathematical models, of natural scientific ac-
counts of the world are merely matters of desire, opinion, speculation,
fantasy, or any other such “mental” faculty. Science is a practice, an inter-
action inside and with worlds. Science is not a doctrine or a set of ob-
server-independent but still empirically grounded (how?) statements about
some ontologicaily separate nature-not-culture. At a minimum, an observ-
ing interaction requires historically located human beings; particular appa-
ratuses, which might include devices like the heminid visual-brain system
and the instruments of perspective drawing; and a heterogeneous world in
which people and instruments are immersed and that is always prestruc-
tnred within material-semiotic fields. “Observers” are not just people,
much less disembodied minds; cbservers are also nonhuman entities,
sometimes called inscription devices, to which people have materially dele-
gated observation, often precisely to make it “impersonal.” {As we will see
below, statistics can be one of those instruments for making reality imper-
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somal.) “Impersonal” does not mean “chserver-independent.” Reality is
not a “subjective” construction but a congealing of ways of interacting
that makes the opposition of subjective and objective grossly misleading,
These ways of interacting require the dense array of bodies, artifacts,
minds, collectives, etc., that make up any rich world, The opposition of

2

“knowing minds,” on one hand, and “material reality” awaiting descrip-
tion, on the other hand, 1s a silly setup. Reality 15 eminently material and
solid, but the effects sedimented out of technologies of observation/rep-
resentation are radically contingent in the sense that other semiotic-mate-
rial-technical processes of observation would (and do} produce quite
different lived worlds, including cognitively lived worlds, not just different

statements about worlds as observer-independent arrays of objects. § think
that is a richer, more adequate, less ideological account than Gross and
Levitt’s insistence that science is reality driven (1994:234). Obviously, nei-
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ther I nor any other science studies person, feminist or otherwise, whom
I have ever met or read, means the “laws of physics” get suspended if one
enters a “different” culture. That is a laughable notion of both physical
laws and cultural, historical difference. It is the position that Gross and
Levitt, in deliberate bad faith or else astonishingly deficient reading, as-
cribe to me and other feminist science studies writers. My argument tries
to avoid the silty oppositions of relativism and realism. Rather, [ am inter-
ested in how an observation situation produces quite “objective” worlds,
worlds not subject to “subjective” preference or mere opinion but worlds
that must be lived in consequence in some ways and not others. Mutating
Hacking's title (1983), [ am interested in “representing as intervening. -,
For a theory of “agential realism,” to which my argument about “situated -
knowledges™ is closely related, see Barad 1995a, '

13 The Sharper Image Catalogue is a lavishly illustrated advertising brochure for highZ
technology personal-fitness technology and related paraphernalia. With
Sharper Image products, the shopper can recraft the body into a properly
enhanced platform for supporting the upper-echelon citizens of techno-
science.

14 Diirer’s, Titlan’, Velazquez’s, Rubens’s, and Manet’s nudes all figure prominently
in accounts of the emergence of modern ways of seeing. See Clark 1985.
The relation berween Manet’s African serving woman and the reclining Eu-
ropean nude alsc figures in the fraught racialized visual history of modern
Woman. See Nead 1992:34—36; Harvey 1989:54-56.

15  An obstetrical nurse told me Kelly’s First Woman might be replaying the sequen-
tial images of her pregnancy, which she was given on compact disc (CD}
from the several sonograms recorded over the months of gestation. These -
CDs are narrative visual imagery that are solidly inside the conventions of . |
Christian realism and its practices of figuration. .

16 For a wonderful treatment of masculine self-birthing, see Sofia 1992,

17 Stefan Helmreich (personal communication) correctly insists that the “differently
embodied” or materialized entities called information structures, which
ALife researchers make and play with, must not be equated with “embodi-
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ment as a point of reference for “locating situated and accountable lived ex-
perience.” See Hayles 1992, Note also that Al and ALife are not the same
thing. Langton argues that ALife uses “the technology of computation to
explore the dynamics of interacting information structures. It has not
adopted the computational paradigm as its underlying methodology of be-
havior generation, nor does it attempt to ‘explain’ iife as a kind of computer
program” (as Al has) (1988:38).

18  Monica Casper 1995b suggested the notion of the fetus as a work abject, from
which Kelly led me to extrapolate to the fetal work station. Casper was a
graduate student in medical sociology at the University of California at San
Francisco.

19 Gimsberg and Rapp (1991) provide a cogent, reflexive narrative and an invaluable
378-itern bibliography for considering the historical, cultural, biological,
technological, and political complexity that must inform any consideration
of human reproduction.

The authors identify reproductive and other scientists’ groups; pharmaceutical
companies; antiabortion groups; feminist prochoice groups; women’s health
movement groups; politicians, Congress, and the Food and Drug Adminis-
tration;, and women users and conswners of RU486. For a discussion of the
transition from a “modernist” focus on contrel of pregnancy and birth to
programs of “postmodern” redesign, see Clarke 1995,

From her dissertation through her current book, Making Life Make Sense, Hartouni
(forthcoming} has shaped my thinking about feminist theories of reproduc-

tive freedom.

For these kinds of meanings of ethnographic practice in science studies, see the
papers in Downey, Damit, and Traweek forthcoming and Escobar 1994, 1
adapt my discussion of being at risk as intrinsic to doing ethnography from
conversations with Susan Harding, Anthropology Beard, UCSC.

Quoted in Braidotti (1994:2), In her discussion of figuration as a “politically in-
formed account of an alternative subjectivity” Braidoti (1994:1--8) recalled
my attention to bell hooks’s discussion of “postmodern blackness” in terms
of that kind of conscicusness called “yearning.” Braidotti’s nomadic subjects
and hooks’s yearning are akin to Chéla Sandoval’s notions of oppositional and
differential conscionsness (Sandoval forthcoming}.

An examination of the perverse desires of the mutated, antiracist, ferninist modest
wellness in technoscience can be advanced by adopting the reading practices
of Teresa de Lauretis {1994).

This heading is in honor of Clarke and Fujimura 1992,

Remember Andre Lorde’s famous warning from the 1970s; “The Master’s Tools
Wil Never Dismantle the Masters House™ (Lorde 19843,

Boston Women's Health Bock Collecdve {1976; 1979). The Boston Women’s
Health Book Collective began putting out Our Bodies, Ourselves in newsprint
form in the 1970s as an incegral part of actvist health struggles. See Gerson
(forthcoming). For a bibliography of the early women’s health movement and
feminist science and medicine studies from the 1970s, see Hubbard, Henifin,
and Pried 1982, Despite its extensive concern with instruments and tools,
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practices in and out of the laboratory, and science-in-the-making, the kind of
activist-based material in Hubbard, Henetin, and Fried’s bibliography is sys-
rematically excluded from professional, academic histories of science and
technology studies. See, for example, Knorr-Cetina and Mulkay 1992,

28  Moulton was William Moulton Marston, psychologist, attorney, inventor of the
lie-detector test, prison reformer, and businessman. Marston’s conventional
ferminism ascribed force bound by love to women and opposed that to men’s
attraction to force alone. Despite her origins in the Amazon, Wonder
Woman’s ethnicity was unmistakably white. Her expletives (“Merciful -
Minerval” and “Great Hera!”) and her other cultural accouterments locate
her firmly in the modern myth of Western origins in ancient Greece, here .

relocated to the New World. She could have easily joined a U.S. white soror-
ity in the 19405 and 1950s, with their Greek—revivalist themes and rituals,”
The guiding goddesses of Wonder Woman's Amazonian matriarchal paradise
were Aphredite and Athena. See Edgar 1972, Thanks to David Walls and
Lucia Gattone for the Ms. Wonder Woman issue and to Katie King for!
Wonder Woman lore. '
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29 SimCity2000™ is one of a series of highly successful simulation games put out by';'
the Maxis Corporation, See Bleecker 1995,

30 Thanks to Adele Clarke for pointing out the Sister cartoon and Ehrenreich and
Engtlish’s use of it. :

32 See for example, Committee for Abortion Rights and Against Sterilization Abuse:
1979; Coalition for the Reproductive Rights of Workers 1980; Black'.
Women’s Community Development Foundation 1975; Davis 1981; Smithi
1982, White 1990. This literature reflects the dominance of the black~whits:
racial polarity of US. society and understates the presence and priorities of -
other racial-ethnic women in women's health and reproductive politics of
that period. See Moraga and Anzaldaa 1981,

© 32 T am in permanent debt to Nancy Harsock’s (1983} pioneering formulation of

nonessentialist feminist standpoint theory. Standpoint theories are not private
reservations for different species of human beings, innate knowledge available
only to victims, or special pleading. Within feminist theory in Hartsock’s lin-
eage, standpoints are cognitive-cmotional-political achievements, crafted out

always constituted
through franght, noninnocent, discursive, material, collective practices—that
could make less deluded knowledge for alf of us more likely, My atguments in
this chapter also draw from Harding 1992 on strong objectivity as a mode of
extended critical examination of knowledge-producing apparatuses and
agents; Collins 1991 on the internally heterogeneous and insider/outsider
locations that have nurtured Black feminist thought; Star 1991 on viewing
standards from the point of view of those whe do not fit them but must live
within them.; Butler 1992 on contingent foundations as achievements and
agency as practice rather than attribute; Haraway 1988 on situated knowl-
edges in scientific epistemology and the refusal of the ideological choice
berween realism and relativism; hooks 1990 on yearning--rooted in the his-
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torical experience of oppression and inequality but unimpressed by stances of
victimhood—that can bind knowledge and action across difference; Sandoval
forthcoming on the potential of learning and teaching oppositional con-
sclousness across multiple and intersecting differentiations of race, gender,
nationality, sexuality, and class; Bhavnani 1993 on feminist objectivity within
a polyglot world; and Tsing 1993a and b on multiple centers and margins and
on the stunning complexity and specificity of local-global cross-talk and cir-
culations of power and knowledge. That Hartsock, Harding, Collins, Star,
Bhavnani, Tsing, Haraway, Sandoval, hooks, and Butler are not supposed to
agree about postmodernism, standpoints, science studies, or feminist theory is
neither my problem nor theirs, The problem is the needless yet conunon cost
of taxonomizing everyone’s positions without regard to the contexts of their
development, or of refusing rereading and ovetdayering in order to make new
patternts from previous disputes. I am recontextualizing afl of this writing to
make a case for how thinking about reproductive freedom should make its
practitioners reconfigure how to do technoscience studies in general. Theory
and practice develop precisely through such recontextualization. For learning
to read the always topographically complex history of feminist theory (and
theory projects broadly), see King 1994.
33  Adele Clarke (personal communication, May 16, 1995) reminded me of the his-
tory of recent feminist efforts to build reproductive policy from the stand-
points of the most vulnerable, for example, the explicit program of the
Reproductive Rights National Network in the 19705 and ‘80s. Clarke
recounted the example of the passage of sterilization regulations in
California, which applied to all sterilizations, not just those funded by
Medicaid. Developed by Cealition for Abortion Rights and Against
Sterilization Abuse (CARASA), national sterilization regulations applied
only to Medicaid recipients. Shepherded by the Committee to Defend
Reproductive Rights {CDRR}, the California regulations—the only ones to
pass on a state level—were the fruit of difficult coalition-building between
middle-class, mostly white women from the National Organization for
Women, who were more affected by inaccessible sterilization, and working-

class and non-white women’s groups, who were more impacted by abusive
sterilization. In the 1990s, the ordinary situation of muitiple and heteroge-
neous vulnerabilities and capabilities, which imply conflicting policy needs,
demands urgent feminist attention in local and global dimensions. The
International Reproductive Rights Research Action Group IRRRAG} is a
collaborative, multicountry research project on the meanings of reproductive
rights to women in diverse cultural settings See Petchesky and Weiner 1990.
Petchesky is the coordinator of IRRR AG. Written by an international group
of ferninist activists and scholars, the papers in Ginsberg and Rapp 1995 put
reproduction at the center of social theory in general and, through detailed
and culturally alert analyses, show how pregnancy, parenting, birth control,
population policies, demography, and the new reproductive technologies
shape and are shaped by differently situated women. Nonreductive feminist
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reproductive discourse and policy can flourish 1n this context. For example,
Barroso and Corréa (1995:292-306) show how the difficult interactions of
feminists and researchers around the introduction of Norplant into DBrazil
resulted ultimately in raised public consciousness, attention to informed con-
sent in Norms of Research on Health approved by the Ministry of Heaith,
and cffective local ethics committees, Nonfeminist approaches to reproduc-
tive technologies still abound everywhere. At the 1994 American Fertility
Society’s 50th Anniversary Meetings in San Antonio, Texas, a Norplant ad

poster prominently features the words “Compliance-free contraceptive”
Thanks te Charis Cussins for photographic evidence.

34 For the story of public health statistics intrinsic to freedom projects in the twenti-
eth-century United States, sce Fee and Krieger 1994, For a view of a feminist
economics think tank, see the publications (e.g., Spalter-Roother et al. 1995)
of the Washington, D.C.. Institute for Women’s Policy Research, cofounded
by Heidi Hartman, winner of a 1994 MacArthur Fellowship for her work.

35  Following Rutherford, my point here is about toxics and reproductive freedom. In
a related argument that has shaped my own, Giovanna DiChire (19952 and b)
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shows how antitoxics movements, very often led by working-class and urban
women of color, contest for what counts as nature and environment, what
constitutes scientific knowledge, and who counts as producers of such
knowledge.

36 My uses of the family of words around the signifier modern is in conversation with
Bruno Latour, We Have Never Been Medern (1993). T continue to use the
flawed, deceptive terms meodern and postmodern partly to highlight the narratives

about time in which we all still generally work and partly to insist on the dis-
persed, powerful, practical networks of technoscience that have changed life
and death on this planet, but not in the ways most accounss of either progress
or declension would have it. Modern and its variants should never be taken at
face value. I try to force the words—like all meaning-making tools—to stum-
ble, make a lot of racket, and generally resist naturalizadon. It’s a losing battle.
37 Scheper-Hughes was tracking births and deaths that still escape the net of official
national or international statistics late in the twentieth century. She points ont
that the statistic for infant mortality was first devised in Britain in 1875. The
British Registration Act of 1834 required that all deaths be recorded and
given a medical cause, thus replacing the “natural deaths” of children and the
aged, at least in the intentions of the reformers. Pediatrics emerged as a med-
ical specialty in Western medicine in the first decades of the twentieth cen-
tury. Relative to other discourses critical to the regimes of biopower, child
survival, much less fetal and infant survival, has a late pedigree everywhere as
a problem requiring statistical documentation and action. Childhood malnu-
trition was first designated a pediatric disease in 1933 in the context of colo-
nial medicine. “Protein-calorie malnutrition in children {of which there was
an epidemic in nineteenth-century England) . . . only entered medical nosol-
ogy when British doctors working in the colonies discovered it as a ‘tropical’
disease” {Scheper-Hughes 1992:274-75). For the pioneering history of mor-
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tality statistics in France and their connection to class formations, production,
residence, and contending polidcal ideologies, see Coleman 1982.

38 Actually, for the middle- and upper-class Brazilian women in this town, modern
scientific birth meant delivery by cesarean section rather than the “new
reproductive technologies” favored by their Northern sisters. Scheper-
Hughes recounts watching young girls play at giving birth by enacting the
imagined surgical scenario. After the successful play-birth, the new “infant
was immediately put on intravenous feedings!” Regional newspapers report
that cesarean-section delivery rates among private maternity patients in
northeastern Brazil approach 70 percent (Scheper-Hughes 1992:329).

39 Seealso MacArthur 1962, The mathematical equation need not carry the ideelog-
ical interpretation that seemis to proliferate so readily in the texts of some
sociobiologists, but the interpretation is, so to speak, a natural. Stefan
Helmreich summarized for me a particularly egregious racial-sexual render—
ing of r- and K-selection argunients, with people of African descent having
more extramarital affairs, Black men having longer penises, Black women
having shorter menstrual eycles, and a host of other racist-sexist pseudo-faces
leading to the conclusion of different evolutionary strategies among (leaving
aside the problem of the biclogical reality of the categories) white, Black, and
Oriental populations. See Rushton and Bogaert 1987, and for an internalist
response to their work as bad science, see Fairchild 1991, Without question,
“good” and “bad” science are categories worth fightng for within the per-
spectives of strong objectivity, agential realism, and situated knowledge. It’s
just that the categories only do a bit of the needed critical work. How is it that
sexual behavior, human and otherwise, as nonideologically represented by the
best science, is solidly an instance of investment strategies, ontologically indis-
tinguishabie from other kinds of portfolio management, where the point is to
stay in the game? How and why, materially—semiotically, did we make the
world-for-us this way? Who are we? Are there still alternatives? The matter is
hardly observer-independent, no matter what mathematical tools are in play!
The matter is alsc not conceivably solved by individual choice of a different
representational apparatus. Chic resistance talk will get one nowhere; mater-
ial-cultural analysis might have a chance of providing consequential insight.

40 The blunt racist imagery of the warm, sordid, genital, fecund, and colored tropics con-
trasted to the cold, hygienic, cerebral, reproductively conservative, and white
North is officially disavowed and discredited, but I believe it sdll haunts ULS. pop-
ular and technical discourse on many levels and on many occasions, including
clections and periods of white middle-class frenzy about “welfare mothers.”

. 41 “In the US., 30 million people suffer chrenic uader-consumption of adequate

nutrients. Almost half of the hungry are children .. . 76% of the hungry are

people of color” (Allen 1994:2). In October 1994, in race-undifferentated
figures, the U.S, Census Bureau reported that 15 percent of the population,
that i3, 39.3 miliion people, officially lived in poverty in 1993, That year, the
federal government defined poverty as a family of four with a total annual
income of $14,800 or Iess, The U.S. child-poverty rate is about double that of
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any other industrialized nation.

42 Scheper-Hughes estimated that the shantytown women she worked with, or for
whom she could get records, had about six more pregnancies than their
wealthier townswomen living nearby but ended up with enly one more living
child. In her ethnographic account, poorer women, especially in younger
cohorts, expressed a preference for fewer children than did more affluent

women, not more, These preferences were not realizable in the semiotic and
material conditions that the women experienced.

43 Scheper-Hughes’s descriptions and interpretations of parental reactions to child
morbidity and mortality in the impoverished Brazilian Nordeste are con-
troversial (see Nations and Rebhun 1988}, but the descriptions of malnutri-

tion and infant mortality are not disputed. Brazil has the eighth-largest
economy in the world, but about 75 percent of its citizens in the Nordeste
are malnourished.
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44  Immunization was not the only way that contemporary allopathic medicine -
marked the bodies of the extremely poor. {n contrast to the infants and chil-
dren of the rich, the poorest babies also ate a steady diet of strong andbiotics
and many other types of medicine, In this context, the marginalized poor
might say, “We have never not been modern.”

45  “In Brazil the decline in breast-feeding has been precipitous; between 1940 and
1975 the percentage of babies breast-fed for any length of time fell from 96% to
less than 40%. . . . Since that tme it has decreased even further” (Scheper-
Hughes 1992:317). Breastfeeding has also declined in the United States. Ii;
1993, only 50 percent of all new mothers initiated breastfeeding while in the
hospital, and only 19 percent persisted after six months. In the United States; -
breastfeeding is also deeply differentiated by class and race, with the mast
privileged proups “choosing” breastfeeding the most often, and their less=
well-off sisters “choosing™ artificial formula, For example, 70 percent of col-
lege-educated mothers breastfed their infants at birth, compared to 43
percent of those with a high school education and 32 percent of those with

an elementary school education; 23 percent of Black mothers breastfed their
babies at birth, compared to 59 percent of white mothers (Blum 1993:299).
Through its Women, Infants, and Children Program (WIC}, the U.S. govern-
ment purchases about $1.7 biltion of formuta per year for use by poor moth-
ers, covering about 40 percent of all U.S. babies (Baker 1995:25). Advertising
by formula companies remains a big issue, and it works in conjunction with
the absence of child-care and maternal support policies that would make
breastfeeding feasible for economically disadvantaged people.

46 Lest we lose sight of biotechnology in this chapter, genetic engineering is on the
way to duplicating human breast milk. The product could be sold to afluent
mothers (or bought by taxpayers for the less afluent) whose own milk might
not be quite the thing or whose children might not thrive on current artifi-
cial milk. Duich research with cows invelves bovine transgenics with milk-
specific human genes so that the animal’s secretion mimics the human fluid,
See Crouch 1995b. I am not opposed to this research as a violation of inti-
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mate female experience and culvural categories of nature, but, like Crouch, I
am highly skeptical that this research would do as much te improve babies’
and mothers” health as similar amounts of R&D money spent on maternal
support policies that increased ordinary breastfeeding or on environmental
policies that reduced the toxin burden in women’s bodies all over the world.

Chapter 6. Race: Universal Denors in a Vampire Culture. It's All in the Family.
Biological Kinship Categories in the Twentieth-Century United States

1 Race, nature, gender, sex, and kinship must be thought together. Starting points for
grasping ULS. kinship discourse include Schneider 1968, 1984; Stack 1974,
Spillers 1987; Collier and Yanagisako 1987, Yanagisako and Delaney 1995;
Griswold del Castillo 1984; and Zinn 1978. The nexus of race is tightly
webbed together with property, both in terms of transmission of bodily sub-
stance and transmission of worldly goods and privileges. For an exhaustive
historical and legal argument about white racial status as a persistent form of
property still recognized in ULS. law, see Harris 1993,

2 The first vampire novel in English was published in 1847 For the identification of
the vampire with Jews, foreigners, capital, mobility, cosmopolitanism, and
much else, see Gelder 1994 Starting his story in 1879, Geller (1992) discussed
the ties of political anti-Semitism, syphilis and its medicai study {(and derma-
ology), doctrines of heredity, beliefs about diseased reproduction, gender and
sexuality, acculturation/assimifation and ethnic separation, prostitution and
poverty among displaced populations in Central Europe, fear and fascination
related o the mimetic arts and masquerade, practices of passing, contested rie-
uvals of circumcision, money trafficking and accusations of idolatry, blood pol~
lution ascribed to Jews, and bloodeurdling readings of Hitler's Mein Kampfand
Dinter’s (1917) volkish classic, Die Stinde wider das Blut, as well as of Marx’s ant-
icapitalist and anti-Semitic vampire tropes. Geller argues that “the representa-
tions of both syphilis and the Jew are informed by particular construcdons of
gender and sexuality. Indeed, no single marker of identity—such as disease,
race, gender, sexuality—can be determined without recognizing how it
interconnects with the others” (1992:23), For tracking the vampire through
queer discourse and the problem of leshian representation, see Case 1991,

3 Nogleratu was loosely based on Bram Stoker’s 1897 novel, Dsacula, the dominant
source of the twentieth-century image of the vampire in popular culture.
The anti-Semitic, sexualized swamp of images in which vampire stories
flourished silently soaked the tissues of Noegferatu, from the rat-toothed Count
Orlock, who controlled the rodents that brought plague to Bremen, to the
word Nesferatu, derived from an old Slavonic word tied to the concept of car-
rying the plague, to the illicit sale of German property, signifying the “for-
eign” threat to an “innocent” German town, a danger mediated by money
trafficking, to the mobilization of the Valk to chase the monster, to the virgin
of pure heart who must save the people by her sacrifice (Gelder 1994:94--98;
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Melton 1994:436-39).

4 Thanks to Karen Barad, Physics Department, Pomona College, for suggesting this
mathematical trope to subvert the literal effects of historical periodization
and above all for emphasizing that it is the resurgence of racism in hereditar-
ian and biologicized dogmas and in anti-immigration hysterias in the 19905,
with ecrie similarities to the pre-World War II period, that prompts her

unhappiness with the flat table. Metaphors grow out of bodily historical
trauma; blood pollution and ethnic cleansing show at least that much, Also,
returns and repetitions are never identities,

5 Eugenics is race-hygiene or race-improvement discourse. For the history of
eugenics, the classics include Maller 1963; Kevles 1985; Chorover 1979; and
Cravens 1978, The development of Mendelian genetics after 1900, in the -
context of the dominant interpretation of the writing of the late-nineteenth- -

century German biologist August Weismann, which separated the passage of
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acquired characteristics from the genetic continuity of the germinal plasm,.-
gradually eroded much of the racial and eugenic discourse T am discussing: :
here. But many U.S. life scientists did not consistently rely on that distinction ™
in their approach to evolution and race until near midcentury, and they cer-:
tainly did not use Mendelian genetics to develop an antiracist scientific posi-:
tion. If they did insist on the separation of nature and culture, the effect was:
likely to harden into a genetic, trait-based eugenic doctrine even less open to:
“liberal,” envirenmentalist contestation. For meanings of "'race,” see Stocking
1968; Stepan 1982; Barkan 1992; Harding 1993; Gould 1981; and Goldberg:
1990. RS

6 For African American women’ configurations of racial discourse, including scientific :
doctrines, in the late nineteenth and early twentieth centuries, see Carby 1987.-_.'

7  Charlotte Perkins Gilman’s Herdand (1979), serialized in The Forerunner in 19155
full of the unself-critical white racialism that wounded so much of American
ferninistm. Grant’s writing (1916), is replete with unadulterated Nordic supé-
riority and condemnation of race-crossing. A corporation lawyer, Madison
Grant was a leader in eugenics, inumigration restriction, and nature conserva-
tion politics—all preservationist, nativist, white-supremist activities. See
Haraway 1989:57.

8 The full story of the Akeley African Hall is told in Haraway 1989:26—58, 385--88.

9 The discipiine of population genetics——as opposed to the more ecologically
minded populadon biology—has tended to exclude the development of
organisms from their explanatory hypotheses and to rely almost exclusively on
mutation and other ways to alter the frequency and preducts of individual
genes to account for evolutionary change at all levels. Working against this
severely limited focus, Scott Gilbert argues that for evolution above the sub-
species or population level, changes in developmental pattern are key. Drawing
on the molecular analysis of genes critical to homologous developmental path-
ways in a wide range of organisms—analytical procedures only possible since
the late 1980s—Gilbert, Optiz, and Raff (1996) discuss the idea of homologies

of process, as well as of clder homologies of structire, in the context of a new
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evolutionary synthesis that emphasizes, unlike population genetics, embryol-
ogy, macroevolution, and homology. In this new synthesis, the developmental
or morphogenetic field is “proposed to mediate between genotype and pheno-
type. Just as the cell (and not its genome) functions as the unit of organic struc-
ture and fiinction, so the morphogenetic field (and not the genes or the cells) is
seen, as a major unit of ontogeny, whose changes bring about changes in evolu-
tion” {Giibert, Optiz, and Raff 1996:357).1 think this kind of evolutionary syn-
thesis, in the context of the much more commen “gene individualist”
arguments in 1990s genotnic and biotechnological discourse, is both: refreshing
and scientifically exciting. In the kind of work Gilbert signals and contributes
to, neither the donunant gene/population nor genome/database formulations
take one to the center of evolutionary questions. Gilbert, Optiz, and Raft’s pro-
posals should remind the reader that my chart seriously oversimplifies the
debates going on today in molecular biology, development, and evolution,

For an overview of these complex developments, see Mayr and Provine 1980; Kaye
1986; Simpson 1967; Dobzhansky 1962; and Keller 1992a,

The African American physical anthropologist Ashley Montagu Cobb at Howard
University, one of the very few doctoral Black experts in the field, was not
asked to sign the document. In the context of constitutively self~invisible,
international, white scientific hegemony, his signature seemed to imply racial
favoritism, not universalist, culturefree, scienafic authority. In a spirit of
peace, I won't even mention the gendering of the new plastic universal
man-~—until he starts hunting in a species-making adaptation that will defeat
ny present restraint.

This account is an illustrative caricature of much more contradictory processes and
practices within which the UNESCO decuments lived. For a fuller but still
inadequate account, see Haraway 1989:197-20G3. The cartoon version of the
sharing way of life in the following section of this essay is argued in sober
detail in Haraway 1989:186-230, 405-08.

The infamous gem of Man-the-Hunter theorizing was Washburmn and Lancaster
1968 . Woman the Gatherer made her debut in Linton 1971, She was fleshed
out in Tanner and Zihlman 1976.

if one is weary of narrative drama and its unmarked psychoanalytic, political, and
scientific universalist plots, feminist theory is the place to turn. See de Lauretis
1984:103-57; LeGuin 1988:1-12: Kim and Alarcon 1994; Sandoval 1991;V.
Smith 1994.

Mr. Matternes refused permission to publish his painting in this chapter. Fossl
Footprint Makers of Laetoli can be seen in Nutional Geopraphic Magazine, April
1979, pp. 448—49.

Ongoing debate over the origin of modern Homo sapiens is another effort to track
humanity’s travels, with Africa again at the center of controversy. Since the
late 1980s, the main alternative bypotheses are the multiregional origin
account, founded on comparative anatomical studies, and the out-of-Africa
theory, grounded in mitochondrial-DNA (mtDINA) aalyses that are inter-
preted to mean that the most recent common ancestor of all living humans is
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a female who lved in Africa perhaps as recently as 112,000 years ago
{Gibbons 1996:1271). The sperm contribute no mitochondria (a kind of cell
organelle) to the fertilized egg cell, so nutDINA is inherited only through the
female line. Providing a kind of clock, genetic changes accumulate over time,
The mtDNA from the sampled populations living in Afiica, itelf an
imimense continent, shows the most variation compared to all other sudied -
mtDMNA taken from modern people living in different major geographical
areas. This fact ought to give giant pause in the face of any generalizing
genetic arguments about people of African descent, including the idea that -
modern races have much, if any, genetic meaning—if any such renunder is -
needed to maintain a skeptical attivude abour claims that genetic bases justify
contemporary racial classifications. This issue should be kept firmly in mind::
in addressing resurgent claims about heritability of [} and association of 1Q:
differences with ethnic/racial groups. The flap surrcunding publication of-:..

The Bell Curve is the most important recent controversy. See Herrnstein and’
Murray 1994; Jacoby and Glauberman 1995. The fact that the greatest reser-
voir of human variation exists in Affica ought ako to make organizers of

genetic databases of human nuclear DNA think harder about how to develop:

reference composite standards for the species. Showing how deeply embed-"
ded the idea of race still is in physical anthropology, Brendan Brisker (1995)',"-.-1.
a graduate student in the Anthropology Board at the University of California:

at Santa Cruz, analyzed the inadvertent use of racial typologies in the geo<:

graphical sampling procedures and central arguments in the first 1nt]DNA':.".

palecanthropological studies. A special issue of Discover in November 1994 :
sketches the renewed debate in the 1990s about the scientific reality of race,
and Lawrence Wright (1994} describes the controversy in the United Staté_sj.:.. :
ahout racial typologies built into the U.S. census, which do not reflect the -
current multiplying racial/geographical categories and mixes clhaimed by_:;
people. .

The special pull-out section of this Sdence magazine annual issue on the genome :
was dedicated to databases. See also Nowak 1993:1967. .

Making life into a force of production and reorganizing biology for corporate con'—' o
venience can be followed inYoxen 1981; Wright 1986; and Shiva 1993, i+,

The incisive critique of human sociobiology is Kitcher 1987, On unit-of-selection
debates, see Brandon and Burian 1984. Defying classification as technical ot
popular, Dawkins 1976 and 1982 are the best expositions of the logic of the
fierce competitive struggle to stay in the game of life, relying on strategies of
flexible accumuiation that strangely seem so basic to postmodern capitalisin
as well. For the theory of flexible accumulation in political econonty, see
Harvey 1989. For multileve! feminist working of the theme of flexibility in
the American biomedical body, see Martin 1994,

The idea of nature and culture “enterprised up” is borrowed from Marilyn
Strathern 1992, a treatment of assisted conception and English kinship in the
period of British ‘Thatcherism.

I eugenics thinking, the good of the “race” is the central ideclogical vatue. The



collective aspect 1s hard to overstress. In 1990s genetic biomedical discourse,
the “race”—either humanity as a whole or a particular racial category such as
“white people”—plays icde or no role, but individual reproductive invest—
ment decisions and individual genetic health are central.

22 A good place to start reading on the subject 18 Kevles and Hood 1992, Flower and
Heath (1993) show how the semiotic-material definition of the human
species in the world’s genetic databases works througl: the multiple and hee-
erogeneous processes that construct a reference sequence, or “consensus
DNA sequence,” as “the” human genome.

23 On“agency” in Internet habitats, see Waldrop 1994.

24 The supplement to the Quxford English Dictionary puts the first uses of the term genom
(sic) in the 1930s, but the word did not then mean a database structure. That
sense emerged from the consolidation of genetics as an information science,
and especially since the 1570s.

25 Iam indebted to an unpublished manuscript by the UCSC anthropology graduate
student Cort Hayden (1994a). See Cavalli-Sforza et al. 1991; RAFI 1993:13;
Spiwak 1993; and RAFI 1994.

26 I have been instructed by Giovanna DiChiro {1995z and 1995b) on what and who
will count as science and as scientists. I draw alse on Tsing 1993a and Cussins
1994. All three analysts trouble inherited categories of body and technology,
nature and culture, wilderness and city, center and margin—alt of which are
part of producing the ideological distinction between modern and traditional
that makes it seem odd for indigenous peoples to be savvy users and produc-
ers of genome discourse. For excellent analysis of problematic discourses of
racial difference in ecofeminism, partly rooted in continuing separation of
nature and cultare and turning to “native” women as resources against the
violations of industrial culture, see Sturgeon forthcoming.

27  See Star and Griesemer 1989 for development of the concept of boundary objects.

28 'The scramble for the control of “biodiversity;” itself quite a recent discursive object,
15 complex, global, and fraught with consequences for ways of life. Hayden
1994b discusses the 1991 “biodiversity prospecting” agreement between
INBio, a Costa Rican nonprofit environmental institute, and Merck, Sharpe
and Dolune, the world’s biggest pharmaceutical firm, The agreement is 2 con-
troversial effort to control biopiracy and turn biodiversity resources in ““gene-
rich” developing countries to their advantage. Biodiversity prospecting
arrangements, the Human Genome Diversity Project, debe-for-nature swaps,
the Biodiversity Convention,and GATT are just a few examples of the emerg-
ing institutional scructure shaping human relations to nature in a world where
the relations of technoscience to wealth and well-being have never been
tighter. See World Resources Institute et al. 1993; Juma 1989; Shiva 1993.

29 See Tsing 1993b for a subde cthnographic treatment of the complexities of what
counts as marginal/central and local/global in an area of Indonesia that is also
at the heart of environmental controversies.

30 Reprinted with permission of Du Pont NEN Products, On May 19, 1995, Du
Pont anmounced its intent to divest its Medical Products businesses. The former
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[Du Pont NEN Products business will become NEN Life Science Products.
31  According to the Oxjford English Dictionary, the term miscogenation was coined in the
United States i1 1864
32 A $3-million National Pregnancy and Health Survey of 2,613 women who gave

birtk at 52 hospitals around the nation in 1992 suggests how many and which

LS. pregnant women actually use substances that could harm the fetus (and the
bottom line for an HMQ). Conducted for the National institute on Drug
Abuse and released in September 1994, the study concludes that more than 5
percent of the four million ULS. women who gave birth in 1992 used illegal
drugs, while about 20 percent used cigarettes and/or alcohol. Smokers and
drinkers were more likely to use iliegal drugs than were ethanol and nicotine

abstainers. White women were more likely to drink or smoke during preg- -
nzncy than women of color (23 percent of white women drank, compared to
16 percent African American and 9 percent Hispanic; 24 percent of white
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women smoked, compared to 20 percent Black and 6 percent Hispanic). The
racial categories here are crude and partial, but they still have linited utilicy, 5

Poor, less-educated, inemployed, and unmarried women were more Jikely to:
use illegal drugs than more privileged women. About 11 percent of pregnant
African American women used such drugs, compared to 5 percent of white.
and 4 percent of Hispanic mothers-to-be. That stll means that more than half
of the 221,000 pregnant women who used illegal drugs were white, 75,000
were Black, and 28,000 Hispanic. Alcohol and tobacco can harm a developing'
fetus as much or more than illegal drugs bur with less social and ﬁnancial’._"..
stigma. Overal}, about 820,000 babies were born to smokers and 757,000 o
imbibers. The same baby can show up in all the user categorics. The study’ -
showed that most women tried to avoid illegal drugs, alcohol, and smoking'i:
during pregnancy, but few who used these powerful substances succeeded
entirely. See Connell 1994:A7. The need for supportive, nonpunitive treatment.

for women trying to have a healthy pregnancy could hardly be clearer. Along:
with readily available, prowoman, substance-treatment programs for those Wlth =
any of these addictions, raising the incomes and improving the educations of
wotnen would likely be the most successful public health measures, Such mea=:
sures would far outstrip the benefit to child and maternal health from intensive .
neonatz! care units in high—tech hospitals, not to mention the dubious health. " -
results from criminalizing users. There is an unholy alliance between medicine:
as a system and millions of pregnant women in the United States, and it'is :
reflected in the incomes of physicians compared to the incomes of at-risk -
mathers-to-be. The direction of flow of precious bodily fluids is the reverse of .
that suggested by the gleaming tooth and gold wedding band of the PreMed ad.
33 Selling in early 1994 for $239 for Macintoshes and $169 for Windows-using
machines, Morph was widely used by scientists, teachers, special-effects
designers for Hollywood movies, businesspecple making presentations, and
law enforcement personnel, for example, for aging missing children. A comi-
petitor in the market, PhotoMorph, came with graphics for practicing—
“women turning into men, a gitl turning into an English sheepdog, 4 frog
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“women turning inte men, a gil turning into an Boglish sheepdog, a frog
turning into 2 chicken” (Finley 1994:F1-2). Finley illustrated his article with
a series of morphed transformations between the competing personal com-
puter giants, Apple Computer confounder Steve Jobs and Microsoft founder
Bill Gates. Mergers in the New World Order can be effected by many means,
Needless to say, anyone still believing in the documentary status of pho-~
tographs had better not get a copy of Morph, go to the movies, or Iook at the
missing children on milk cartons.

Morphed photograph by Nancy Burson in Jones, Martin, and Pilbeany 1992,
Thanks to Ramona Fernandez of the University of Califernia at Santa Cruz
for sending me this example.

Thanks to Giovanna DiChire, University of California at Santa Crue, for the tip on
this image and for Hiro's comments from the Today Show of Aungust 17,1994,

The computer chip “impresses” its form on the merphed woman; the chip
“informs” its electronic progeny in enduring Aristotelian doctrines of mas-
culing self-reproduction that have “impressed” thinkers in the West for many
centuries. The perfecting of the copy of the father in the child could be
marred by the lack of transparency in the medium of the mother. Mutations
on this thetne proliferate in cyberspace, as it many other technoscientific
wombs at the end of the Second Christian Millenninum. For a discussion,
which informs my chapter, of doctrines of impression, reproduction, and
sanctity in medieval women saints, see Park 1995.

Scott Gilbert, personal £-mail commiunication, Septenber 26, 1995, in response to
a previous version of “Universal Donors” Thanks to Gilbert for insisting that
I include “Black and White.”

Fernandez (1995b) emphasizes the trickster theme in her essay on traveling
through Disney’s many worlds, reading with the mixed cultural Hteracies
required in the turn-of-the-century United States.

Thanks to Rost Braidotti and Anneke Smelik, new parents of two lovely morphed
offspring, for this description of what they found possible in America in
1995. These sober European feminist theorists testified that they bonded
instantly with their cyberchildren when they saw the compelling pho-
tographs of offspring so like and unlike themselves. The emotions were quite
potent, even if the children were 2 little ethereal. I think there is potential here
for population-reducing ways of having one’s own children after all, in as
great a number as one’s willingness to put $5 in the machine will allow.

Castafieda’s and my interpretations of the figures in this Issue of Time evolved
together in conversation, her hearing of my wlk for a History of
Consciousness colloquium Feb. 9, 1994, and my reading of her paper. I also
draw on undergraduate students’ readings of these images in a final exam in
1y fall 1993 course Science and Politics.

Meanwhile, fitting the analysis found in Emily Martins Flexible Bodies, U.S, corpo-
rations attempt to capitalize on a particular version of multiculturalism. For
an unembparrassed argument, see J. B Fernandez 1993, See also Iaufman
1993.
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developing nations 57-58
Diamond v. Chakrabarty 90
DiChiro, Giovanna 306n35, 313026, 315n35
difference(s) 115, 165, 246, 251, 253, 266,
270, 292n70
cultural difference and laws of physics
301012
of no difference 267
Diffraction 14, 27273
diffraction(s), diffraction grids, diffraction
patterns 14, 16, 34, 193, 234, 268, 273
Digital Equipment Corporation 126
diorama 83, 219, 235-37, 258
disavowal and denial 143-48
Disease Pariah News 101, 114
Drisney World 276n2, 315038

diversity 261, 264
biclogical 57
Divine Comedy, The 10, 179
DINA 230, 245, 253, 261
as database 313n22
as not selforeproducing 145
consensus sequence 295n11, 313n22
mitochondrial 311-12n16
paper-clip models 108
recominant 90, 283n20
sequencing technology 59
DNA Data Bank of Japan 244
DINA Plant Technology, Inc. 88
Dobzhansky, Theodosius 219, 238
dog genome project 15961
Doonesbury 6, 8
Dyacula 309n3
drama
early modern English 30
Draughtsman Drawing a Nude 18082
Du Bois, WE.B. 234
Du Pont (E.I. Du Pont de Nemours & Co.)
9, 79, 105, 157
advertisement for OncoMouse™
80-84, 253-55
and nylon 85-86
and OncoMouse patent 89-91,
286135, 291n59
and plutonium production 8587
history of 84-87, 287n38
du Pont (family) 83, 287n38
Du Pont NEN products 81, 157
dualities 37, 72, 267
copies and originals 16
realism and relativism 16, 68
technical and political 37, 68, 89
Duden, Barbara 175
Dumit, Joseph xiv, 129, 293n4
Diirer, Albrecht 180-82, 183

Earth
planet 12, 165, 211, 245 .
whole 12-13, 58, 107, 174, 225, 276n9
E-C Apparatus Corporation 150, 133, 155,
166
economic discourse 229
Economic Recovery Tax Act of 1981 90
ecosystem. 13, 225



Edwards, Paul 13, 127-28, 281n2
Eglash, Ron 281n2, 292070, 295010
Egypt 57
Ehrenreich, Barbara 196
Eli Liily & Co. 107, 291n64
Einstein, Albert 146
e~mail address 3-8, 22, 43, 45
embodiment 186-88, 200, 302017
embryo, as cyborg kinship entity 174, 211
Encyclopedia of the Mouse Genome 97
Engles, Bric 103
English, Deirdre 196
Englishness, early modern 30
Enlightenment 3, 71, 73, 83, 225
environmental destruction 111, 112
environmental justice 110
epistemological issues and power relations 140
Escher 300n5
Escobar, Arturo 13
ethical discourse 220
cthics 105, 209, 250, 253
and mimesis 108
as a technics 109-110
ethics industry 109-110
ethnography 36, 52, 190-91, 206, 282n10,
303022
eugenics 220, 224, 234, 237, 239, 248,
293n2, 310n5, 313n21
Europe 121
early modern 3, 132
European Molecular Biology Laboratory 244
Eurcpean Molecular Biology Organization 57
European Patent Office
and OnceMouse patent 98
Eve 183, 185-86
evolution
and developmental pattern 310-11n9
neo-Darwinian theory of 238-40
evolutionary biology 55-56, 133, 310-11n9
evolutionary paradigm 219
experimental way of life 15, 22, 25-27,
29-30, 55, 79, 269, 272
eye of God 278n16

fact(s) 23-39
stabilized by statistics 200-203
and material, literary, and social tech-
nologies 23-39
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fallacy of misplaced concreteness 14648,
269, 296012
family xiv, 61, 101, 119-21, 152, 177, 189,
210212, 223, 234, 238, 24244, 265
heterosexual nuclear family as figure for
human unity and diversity 243
imagery in PreMed ad 255-59
universal human family 242-46, 263
Family of Man, The 213, 225, 228, 24244,
265
Federal Trademark Act 83
Femgle Man, The 6971, 7478, 229, 285n28
fernale nude 184, 192, 302n14
Female Man, Female Man® xiv, 7, 8, 22, 43,
0971, 75, 113, 119-21
femninism 8, 15, 22, 75, 120, 121, 188-214,
304-305n32, 310n7
and the power of the laberatory 257
feminist desire 212
feminist standpoint theory 70, 198-99,
275n2, 304n32
feminist theory
and narrative 311nt4
and science studies 114, 305n32
Fernandez, Ramona 262, 275n2, 276n2,
315n38
fetal protection statutes 190, 360n7
fetal work stations 187-92
fetish 295-96n12
fetishism 134~37, 14148, 297119
and literalization 136
genetic 14148
and misplaced concreteness 14648
of commodities 135, 14143, 284n23
of the map 135-37
psychoanalytic 14446
fetus 173-213
as sacrum 173
as work object 188, 303n18
invisible 202-12
on-screen 211
public 179, 192, 198, 202-203
figuration 8~11, 147, 169, 302n15, 303023
as performative images 179
“Tudeo-Christian™ 294n4
figure(s) 814, 43, 63, 119-21
air-pump 260
cybergenetic 265
cyborg 12-i4, 21
Fernale Man® 8, 22, 69-71, 74780
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heterosexual nuiclear family 243
human genome 44
hypertext 127
modest witness 23-39, 269
narrative 11
OncoMouse™ §, 22,7980, 113
Peter Pan 264
trickster 27502
vampire 79-80, 21417, 230
figures of discourse 11
fiim theory 297n19
Flavr Savr tomato 56,282n11
Flexitile Bodies 315n41
Flower, Michael 114-18, 285126, 295011,
299n3
Fossil Footprint Makers of Lagtoli 24143, 266,
311n15
Foucault, Michel 11,42, 134, 193, 283n13,
265%n11
Foundation for Economic Trends 282011
fractals, in African cultural practices 295n10
Frankenstein 79, 285n28
Franklin, Sarah 13334, 147,261, 276n8,
283013, 294n6
free market(s) 5-6,114
freedom 74
and democracy, signifiers of 167
projects 191-92
African American 29903
Freud, Sigmund 144-45, 295012
Fujimuras, Joan: 286n32

G

Gabilondo, Joseba 13
Gaix hypothesis 132,224,226, 290056
GGalisen, Peter 140
Gates, William H., IIT 59, 155, 314133
Geller, Jay 80, 30912
GenBank®© 53,74, 225,244,294n2
gender 7-8,26-30,71,180, 185,277n2,

278n15,309n2

as the generic 119

production of 182
gender-in-the-making 28-29,35
gene(s) 42,44, 131-71,223, 245

and power-objects 161

as node of durable actien 142

as things in themselves 134

for profit 62

ras 286n33
selfish 134, 145
gene barks 225, 227-28
Gene Exchange, The 88
gene frequencies 56, 219,237,240
gene prospecting 61
gene splicing, patent on 90
Genentech 90, 93
Genentech Foundation 105-106
General Agreements on Tariffs and Trade
(GATT) 224,251, 313028
General Electric 86, 87, 276010
genetic determinism 89
genetic diagnosis 188-89
genetic diversity 111
genetic engineering 22, 47, 56, 84, 254,
288048
and human breast milk 308-309n46
as not eugenics 246
natural 106~3108
plant 88
genetic essentialism 14748
genetic fetishism 141-48
genetic investment strategies 250
genetic manjpulation in animal breeding,
consensus conference on 96
genetic portraiture and mapping 131-71
genetic programming
doctrine of 90
genetic research
major institutions 22728
genetcs 10,227
and IQQ 160, 312n16
and neuroscience 16162
and racial classifications 312n16
behavioral 159-61
critical hermeneutics of 160-61
Mendelian 227, 247, 310n5
molecular 57
of homelessness 160
poputation 36,296n14, 31009
genius 72
Genius ™ System 298n27
genome 148-54,219-29,244-65,298n22,
313n24
as author 90
as collective construct 99
cultural productions of 149
as database 74,313n24
as figare of the future 100



dog 158-61,299n32
human 148
mouse 99
GenPharm International 98-99, 290058
and custom-making rodents 98-99
genre (see aiso categories, natural kinds, gen-
der) 15
gentleman, gentlemen 28, 29, 277134
Gilbert, Scott 116~18, 152, 264, 290n56,
310-311n9, 315n37
Giddings, Franklin 234
Gillette's television advertisements 261
Gilman, Charlotte Perkins 234, 310n7
Ginsberg, Faye 303n19
global, the 12, 163
global bodies 165
global culture 4,276n10
global family and morphing 266
global/local 121,204,252
Global Native 165—66,295n10
globalization 12, 20,55
God 31,44,115,149,184
God tricks 134,136, 138,176
golern(s) 1,21, 281n2, 285131
Gomez, Jewelle 80, 285n31
gorilla (see apes)
and the taxidermic family portrait 219,
23537
-suited bride of medicine 259, 261-62
Gostin, Lawrence 109
Craceland 299n1
grammar 3
Grant, Madison 234,310n7
Gray, Chris 13,281n2
Gross, Paul 301302012
Guaymi (Panama} 25156
gynecological examination 18182, 301n11

H

haec vir 29,30, 35, 120,278n4
Hampton, Henry 299n3

Hanford Engincering Works 86-87
Harding, Sandra 36-37, 95, 304n32
Hearding Susen 301n10, 303u22

Harris, Sidney 158-59, 17071, 299n29
Hartrnan, Heidi 306034

Hartsock, Nancy 304n32
Hartoun,Valerie 189, 300n6, 303n21
Harvard 80,93

347

Harvard Educational Review 162

Harvard Law Review 72

Harvey, David 13, 84, 151,163, 294-95n3

Hayden, Cori 313025

He, She,and It 1-2,21-22,229 281n2

Heath, Deborah 36, 281n3,282n10,295n11

Heidegger, Martin 280n1

Helmreich, Stefan 293-94n2, 300n5,302n17,
307n39

Helsel, Sharon 13,299n38%

Hendricks, Margo 30

heretics 1-2,11,275n1

Herland 310n7

heroes) 113, 275n18
and the female man 71,77

heroic action 30-31, 33-35

Hess, David 284n23

fic mulier 30,35, 120, 278n4

Higher Superstition (see science wars, objectiv-
ity) 283n17

Hinchee, Maud
as career model in biclogy textbook
106-107,112

Hire 261,315n35

history 3,10,61,78,179-80
salvation 4, 44—45,47, 120,194, 294n4
universal 9

Hitler, Adolph 112,309n2

Hobbes, Thomas 25, 26

Hoffman-LaR oche 287039

Holmes, Oliver Wendell 131, 293n2

Hotno sapiens, origin of 311n16

Hood, Leroy 59

hooks ,bell 128,191-92, 269, 303023,
304-305n32

HUGO 225

human, the 214, 249-50
as 2 biclogical species 230-31

human(s) and nonhuman(s) 8, 43, 50, 115, 191
and corporealization 14142
in social nature 110

Human Brain Mapping Project (see brain
imaging and PET) 130

human fanuly 235

human genome, as salvation drama figure 44

Human Genome Diversity Project 221, 225,
248-53,382n12,313n28

Human Genome Project 15,53,130, 143,
225,244-54,294n2
and millionaire scientists 93
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'[ and the mouse genome 99
as full employment act for bloethicists
109
Human Genome Sciences, [nc. 93
human nature
bioscientific constructions of 248
human rights
and intellectual property rights 246
and universality 292n70
humman unity and diversity 15,215,251,261,
265
humanism
biological 238—44
Christian 179
technological 51, 149
technoscientific 180, 249
Enlightenment 9, 285028
United Nations 228, 2358-39
Western 155
humanity
according to Epcot 264
technoscientific 180
hunger 111, 129, 203, 205, 307n41
Hutchinson, G. Evelyn 297n21
Huxley, Julian 238
hybrid(s} 74
human and nonhuman 126,280n1
informatics and biologics 129
man-machine 51
Melanesian 294n6
natural /cultural 168
seeds and animals 227
technoscientific 294n6
hyperspace 3
hypertension 128
hypertext 270
as metaphor and technology 125-30
as metapheor for relationality 231

identities 116
identity 116,120,199
ideology 50,59, 85, 97,223
image(s)
and fetishism 297n19
and mimetic copying practices 145
of technoscience and Renaissance visual
analogs 18384
popular images and pelitical ideology

228
Immeasurable Results xii-xiv
immigrants, immigration 189-90, 210,214,
217,237,263-64
implosion(s) 4,7, 12, 14, 41-43
and materialized figurations 97
as metaphor for representing techno-
science 68-69
of biologics and informatics 132, 148,
170
of the natural and social 112
of nature and culture 149, 257,271-72,
27605
of pelitical and technical 12,112
INBio (Costa Rica) 313n28
independence and the culture of no culture
32-33
Indiana University 110
Institute for Molecular and Cellular
Biology 112
indigenous organizations 252
indigenous peoples 60, 111,224, 24954
Europeans as 252
indigenous populations 29509
indigenous subjects 141
‘Westerners as 138
“indigenous” ways of knowing 13741
individual, bounded 284n23
individuality 250
Indonesia 313029
infant mortality 207-209
infidels +-2,11
informatics
and biologics 2, 14,129,132,170
and genomics 223, 246, 262, 291n61
informatics research 244
and genome projects 99
information 2,59, 145,192, 197, 275n4
and genetics 245
and life 134
information scierces 72
inscription(s} 152
inscription practices 171
inside and outside in science 29,97
insider/outsider
in Black femninist thought 304n32
in science 277n3
intellectual property (see property)
International Encyclopedia of United Science
293n1



internet, Internet 4--6, 126, 246
interpellation, interpellated 49-52, 58,97,
115, 17071
and the joke 169
intertextuality 128
invention
organsms as 79, 80
inventors and patents 73
[Q 160,162,299n33,312n16
[rigaray, Luce 83

J
Jackson Laboratories 99
Jackson, Michael 261-62
Janus 34
Jeffersen, Thomas 73, 85,113
Jensen, Arthur 162
Jews 12,11, 21,233,278n10
and vampire stories 80,215~17,
309n2-3
jokels) 152,157,167,192, 25659
as sign of successtul interpeilation 169
as way of working 154
mathematical 523
joking practice 148
Jurassic Park 249, 285n28

K
Kant, Immanuel 43
Kin'Wah Lam 263
Keller, Evelyn Fox 53,278n15,284n23,
296n14

Kelley, Ann 175-88
kin 8,14,119-21,254
cybergenetic 26267
FemaleMan® and OncoMonse™ as 99
King,Katie 3,37,77,121, 304n28
kinship 2,49, 52-53, 56, 62,67,82,217,230,
236, 255, 265, 290n54
and flows of information v. blood 134
and race 213~65
discourse 309n1
formalized recursive representations of
14041
Kleiner Perkins Canifield & Byers 156,183
Kline, Nathan 51, 280n2
knowledge{s) 2425, 28-29, 35,42, 51, 66,73,
104,192,199
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articulation of disparate 139
rational, as tropic 138-39
knowledge-making practice{s) 73
knowledge projects as freedom projects
191-92,271
Koshland, Daniel, Jr. 162, 299033
Krimsky, Sheldon 93
Kubrick, Staniey 242
Kuletz, Valerie 281n7

L
labor 26, 42-42,67,94
and commodity fetishism 141
mixed with nature 72, 82,90
power 26
system(s) 291n60
Latoratory, The, or The Passion of OncoMouse 16,
4647
laboratories 271
biotechnological 15
federal and private industry cooperative
research 92
high school science labs funded by
biotechnology corporations 105-106
national 53,74, 95
laboratory 25,52, 60, 66,79
and episternological and material power
| 257
as theater of persuasion 270
as world-building space 83
molecular biological 66, 153
LANDSAT 245
Langton, Christopher 293n2
Larson, Gary 9
Latour, Bruno 3,33-35, 43, 16364, 191,
276n9,279n1,279n18,283021,297n21,
306n36
Law, John 283n16
Leakey, Mary 241
Leder, Philip 86
Lederberg, Joshua 285049
“Leonarde daVinel's Dog” 159
lesbian 78, 233
and the vampire 285n31
Leviathan and the Air-pump 23-27,167
Levitt, Normiar: 301-302n12
Lewontin, Richard 145,297n18
fiberty 73, 105, 189
technoscientific 11416, 175, 197,201,
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299n3
life 12, 14, 42,56,290n56, 312n18
as an experiment 131
as system to be managed 174
in science 112
life itself 12, 47, 131-71, 174, 17677, 192,
283013, 296012, 299n2
DINA as signifier of 64
Lindee, Susan 148
fineage{s) (see kinship) 213
and early modern European racial dis-
course 30, 278n10
pellution of 60, 80, 214, 262
Linnaeus 55, 278n16
literacy, literacies 2--3, 14
differential 11
mixed culeural 11,14, 275n2, 315n38
opypositional 275n1
scientific 96
technoscientific 114,120
trickster 27602
visual 189
literalness 15,136-37,175
locals and globals 35,121, 305032, 313029
local knewledge and systematicity 139
localism, as inadequate solution te biodiversity
issues 255
located knowledges 39, 121
location, simple 146-47
Locke, John 72
Logic General Corporation: 170-72,299n39
Loka Institute 95
Lorde, Audre 303026
Lovelock, James 132
Lukics, Georg 141
Lury, Celia 261
Luxor Casino and morphing machines
262-63

M
machine toel for manufacturing knowledge
79
Macy Foundation 280n2, 294n2
Madison, James 73, 113
magic 66
sacred secular 108
Mammalian Genome 97
Man, man 4,90, 22,70-71,74
and Nature 120

and self-birthing 121, 1532
as taXonomic type 74
modern 179
Renzissance anatomical drawings of 100
universal 241-44,311n11
white, as surrogate for manking 167
Man™ 149 151,170,245
Man and the Biosphere program 13
Man the Hunter 9,78, 228, 240, 245,311n13
Man the husband 78
Man the Modern 78
Manet, Edouard 184
Manhattan Project 54, 86
map(s) 11
and fetishism 135-37
as embodiments of practices 135
brain 130
genetic 99,291n62
physical 99
Mercator 163, 165
Ptolemaic 163
R.obinson 165
map making as wotld making 132
mapping practices 15
Margutis, Lynn 290n56
market relations/forces 135
marks, syntactical 7
Martin, Emily 13,287n40,312n19, 315041
Marx, Karl 8, 43, 83,94, 143, 295012, 30952
and his illegitimate daughters 134-35
masculinity 30-35
Massachusetts Enstittse of Technology (MIT)
91
materialized deconstruction 102
materiatized narrative fields 169
materialized refiguration 64-66,79
materiatizing narrative 151
material-semiotic
apparatus{es} xXii—xiv, 16
bodies 142
field 119,301n12
object of knowledge 129
practices 150, 218, 297n16
worlds 2, 146
materizlized semiotic fields
as technoscientific bodies 121
mathematical
equation 307039
jokes 51,101-102
models 240




proportion 52, 5%
trepe 309-310n4
mathematics 11, 64, 283n18
and universal properties 292n70
as language of natare 101
as material-semiotic practice 140,
295010
curriculum in Aboriginal schools
140-41,292n70
Matternes, Jay 219, 24143, 260,311n15
matters of fact 15, 23-39, 120, 121, 267
Maxis (Corporation) 131-33,226, 27619,
250n56
Maxwell’s equations 146
Mayr, Ernst 238
McCarthy, Senator foe 101
media conglomerates 13
medicine~for-profit system 261-62
membership 297n21
for objects in communities of practice
284n23
Mendeleyev, D.1. 53
men-in-the-making 29
Mercator Genetics, [nc. 93
Mercator, Gerardus 163
Merck, Sharpe, and Dohne 84,92,313n28
Melbourne Un'wersity 137
Mestiza Cosmica, La 18-20
metamodern 42—43
metaphor(s) 39
and bodily traumas 310n4
and master molecule 245
and materiality, collapse of §7
as owned by Aberiginal clans 139
as research program 97, 109
in Adventures in Genetic Technology 108
made into material fact
of possession 137-41
mice
as cyborgs 51-52
as research organisms 97-99, 290n57
as sentient beings 82
knockout 98, 103
transgenic, pricing policies 8082,
98-99
Michelangelo 179, 183, 184, 300n5
Microsoft Corporation 59,155, 298n25
milk
and BST 291n64
and genetic engineering 308-309n46
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artificial 207-12, 308n45
as commuodity 209
father’s 211
Mitlennial Children 40
millennial science, discourse of 162
millennjum
Second Christlan 2, 1011, 4145 47,
132,134,194, 201,271,315n036
and cemedy 170
Millenpium Pharmaceuticals 93, 289n49
mimesis 34, 43,59, 132, 155, 177, 179, 188,
193
and nature 106
and portraits of man 155
in a biclogy textbook 106-13
Mirabellg and feminism-lite 261,315n36
mirrors 123
magical 66
miscegenation 121,223, 258, 264, 314n31
misogyny 2
misplaced concreteness 146—48, 295n12
models 135
moedern and postimodern 306n36
Modern Fictional Man 78
modernism 155, 191
modernity 3—4, 24, 42,43, 51, 119, 12021,
155,180,204,225, 270, 308n44
and demographic transition 206-208
modernization of child mortality 207208
modest interventions 36,45, 268
modest witness {see witnessing) 3, 6,811,
15-16,20,22, 23-39, 120, 268-71
OncoMouse™ and FemaleMan© as
118
mutated 11,45, 192, 268, 269-70
modestia 31
modesty 23-26, 30-32,272
Mohanty, Chandra 294n7
molecular biology
as an engineering discipline 247
molecular biotechnics 67
Mona Lisa 154, 155
Monsanto Agricultural Products Company
105, 106,282n11, 291n64
monster(s) 38,52,79,152,215
Montagu, MLE Ashley 238
Montini, Teresa 188
Mocney, Pat 251,253, 254
morphing 223, 261-65, 314-15n33, 315039
Morzris, Charles 125, 126-27
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Morrison, Tom 41

Maosaic software 5, 126, 129, 293n2

Moulton, Charles 195, 3004n28

movements 269
civil rights 228
consumer safety 288048
environmental 288n48
envirommental justice 110, 3060135
heaith 193,196, 303-304n27
radical science 267
women'’s liberation 193

Mubarak City for scientific Research {Egypt}
57

multiculturalism 166,221, 228, 243, 259,
263-65,292n70,315n41

Murnau, EW, 216

Museum of Modern Art 243, 24546

Muslims 275111

N

NAACP Legal Defense and Education Fund
198-202
narration and the corporeal economy 210
narrative field(s) 119
narrative(s) 24,25, 34
evolutionary 55
foundational 64,102,106
inhabiting 171
master 167
of Athena and the Furies 264,267
of Galatea/Pygmalion 263, 264,267
of the great chain of being 261
of Christian realism 178
of progress 9
of the Scientific Revolution (see
Scientific Revolution)
pictorial rendering of 179
travel/quest/exploration 52, 79, 107,
167,193,243,257,264
nation (see also kinship, race, gender, blood)
189, 213-65
National Geographic Magazine 100
and maps 165
Mational Center for Supercomputer
Applications 126
National Institutes of Health (INIH) 82-83,
90, 288n48
Center for Human Genome Research
109

MNational Pregnancy and Health Survey and
substance use 313-14n32

National Science Board 94

Natienal Science Foundation {NSF) 5,90,
105,115

National Wildlife Federation 88

Mative Americans
and the Human Genome Diversity
Project 232
and nuclear waste 281n7

natural acts 10118

matural kind(s) 60, 80
28 trademark 66

natural type(s) 262

naturalization 167,202, 204,209, 297n21,
306n36

natural-technical entities 71

natural-technical object(s) of knowledge 54,
142,174,209, 244

nature 33,3435, 54
and culture 56,102, 14849, 209, 263
and race 213,279n16
as artifactual 108
as genetic engineer 106-107, 144,225
as a techmics 108-109
commodified 101102, 111
enterprised up 102, 168, 258n28,
312020
historical specificity of what counts as
104
in foundational discourses 102-03
mixed with human labor 72, 82,90
model of 225
social nature 110
technological production of 238

Nature™ and Culture™ 112

Nature magazine 165

nature of no nature 102-103,111, 168,257,
271
image as engineered and engineering
108

Nead, Lynda 181-82

Neibart, Wally, 150-54, 166

Nelkin, Dorothy 149

neo-Darwinian synthesis 56

Nestlé 209-12

net, Net 1~-8, 55

network(s) 294n6

New England Biolabs 164-66

New England Nuclear (NEN) 84




New World Order, Inc. 2, 4, 6-7, 11, 20,42,
47,57,58,90,100, 102, 114, 192, 208,
212,271,272,285n28
as chronotope 102

night births 152

Nilsson, Lennare 17879

nitrogen (sce alse [ Pont) 86

Nixon, Richard 82

Nobel Prize 92, 199, 230, 285049
Nobie, David 27,29, 31

ncnhuman(s)
as actors 143
in knowledge-making 284n23

normality
and over-reading as method 25657
as established disorder 102

Norplant 305--306n33

North Carolina Research Triangle Park 105

North American Free Trade Agreement
{NAFTA) 224

Naorth Korea 54

Nosferatu 216, 30903

NSFNet 5

nuclear landscape 281n7

nylon (see also Du Pont) 285-86

0
Cak Ridge National Laborateries 99
object(s)
and subject{s) 25,35, 251, 267
membership in communities of practice
of 284n23
of knowiedge 219, 230,243, 247
objectification(s) 143—44, 147, 149,2%6n13
objectifying resource 25
objections to transgenics 6362
objective self fashioning xiv
objectivity 33,111, 199
and intersubyjectivity 200
and the science wars 277n3, 301n12
as realm of culture-free natural law 102
embodied 116
phantom 141
practice of 112
strong 15,36-37,112,116,120,138,
142,200, 268, 304n32, 307n39
stronger 36,111
v.subjectivity 301n12
Office of Technology Assessment 96, 105
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Ofymipia 184
oncogene(s) 253
OncoMouse™ ziv, 7, 8,10, 43, 47, 69, 78-85,
255,256,287n33
and answer to cuf bono? 113
as figure 22, 47,113
as gueer 101, 120
ontolegical choreography 188
operationalization of nature 102
Operon Technologies, Inc. 63-66
Oppenheimer, J.R. 55
organisin(s)
and articulations 14546
and corporealization 142
as hustorically specific kind of techno-
logical system 97
as information and economic system %7
as laboring and energetic system 97
as patentable 87--88
as sign interpreters 127
as“whele” 14546
research,and suffering 113
transgenic 15
Origtn of Species 55
originality, and authors 72
origin stories 2,75,157,175,179
Ostrander, Elaine 160
QOutivok magarine 285031

P

Pacific Strategic Command 104
parks 226,237
passage points) 4,43
distributed 163
obligatory 164
patent(s) 8793
and copyrights 113
and OncoMouse 79,290-91059%
and universities 90
claims and indigenous peeples 256-51
Cohen-Boyer 90
history of 87-93
in the United States Constitution 7,
73-74,113
con biological processes 62
transgenic animal patents 98
Patent and Trademark Office 87
Patent and Trademarks Amendment Act of
1980 90
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paternity 203-12
Pauling, Linus 2971020
Pauly, Philip 103
pedagogical practice 220
people(s) of the book 2
periodic table of the elements 5355
periodization 232
perspectivalism 277n3
and individualism 163
perspective technique(s) 163, 180-82, 183
perspectivism 132-33, 138
Petchesky, Rosalind 308
Peter Pan 111, 262
and technoscientific practice 111
figure of 264
Pfizer 107
pharmaceutical companies 84, 91,250,
288n48
Pharmaceutical Manufacturers Association
288n48
PhL.D. scientist, average income 107
photography 235
physics 146
interdisciplinary work in 140
quantum 116
{aws of 301n12
Picasso, Pablo 155
Piercy, Marge 1,21,229,280n2, 285n31,
294n4
Plant Cell, The 11112
Plant Patent Act of 1930 88
PlantVariety Protection Act of 1970 88
Plato
allegory of the cave 83, 25455
pleasure, narrative and visual 157
plot space 71
plutonium 53-55, 243, 281n5
and Du Pont 85-87
and General Electric 8687
political and technoscientific, separation of 39,
111,114,269
politico-scientific community 114
politics 73,161,193, 196
critical science 95
feminist and democratic 285n23
molecular 95, 288n48
reproductive 189-90, 258
technoscientific 199,203
v, Politics 70,78
polymetrase chain reaction (PCR) 219,

291n62
population 219-29, 23744
biology 250
genetics 56, 250, 296n14
populations 207208, 250
Porter, Theodore 199200
portrait(s)
and gene maps 154-59
genetic 155
of ape-human face 261
of man 155-57
technchumanist 157
portraiture, comic 14871
positron emission tomography (PET) 295n11
possessive individualism 296n14-15
postmodernism 42, 74
and biology 117
postmodernity 74, 169, 207, 291n60
and cyberspace 100
Potter, Blizsbeth 26, 20—32_ 278n5
pov
and optical practice 132
of the gene 133
power 51,155
power-knowledge 7-8
practice(s)
democratic 114
material-semiotic 190, 218
technoscientific 36
pragmatics 14,15-16,121, 124, 125-30
Prepaid Medical Management, Inc. (PreMed)
ad 255-59
“primitives” 240
and scientific reason 295-96n12
and universal human beings 243
production, sociotechnical 7
products of nature 90
program 250
as habitac for life 248
progress 89, 47,73,221, 238, 247
and rates of change 208
secular, and natural science 104
technoscientific 208
promises 47,121,187
and technoscience 8, 41, 44, 64, 290n58
contesting for 100
property 295n9
and race 309n1
intellectual 7,251,277n3 (see patents,
copyrights)




and hiberty 113
and bodily property 157
in the self 74, 80, 120, 284n23
Lockean idea of 72
Psychiatric Research Foundation 280n2
psychoanalytic theory 210-13
public, the
attitudes to measure 115
conceptualization of 94
public v. private 25,72
public actors 94-96
pure science 277n3
pleasure i 111
practice of 112
purity
and vampires 21417
of type 59-63,234,282n11
racial 121
Purity Hall {Du Pont) 86

]
Quadrant 65-67,93,97
queer, the 30,215
and political 190

R
Rabinow, Paul 42-43, 280n1
race 7-8,15,29-30, 61-62, 189, 213645,
313n21
and bleod 232-37
and 1Q 312n16
and pation 21365
and nature and sex 215
and property 309n1
and sex 307n39
as object of scientific knowledge 220
“races” of Burope 255-56
racial categories 214, 304n32,312n16
racial discourse 232,265, 313n26
racial formaton(s) 35, 88
racial mixing 216, 233
racial purity 60,216
racialization 2%4n8, 295n9
racism 3, 62, 196, 262, 307040
Rainforest Action Group 110
Randolph, Lynn xi-xiv, 14, 16, 18-20,40, 47,
123-24, 184-85,215-218
Rapp, Rayna 188-89, 30006, 303n19

rational knowledge 295n9
ratiomality 41, 44
real, the 179
Jjoined to the natural 183
R.eal and Unreal 77
real world 130,136
realismm 16, 34, 44
agential 116-17, 120,268, 302n12,
307039
anatomical and corporeal 178
Christian 9-10, 43, 79, 178, 179, 302n15
metaphoric, figural 9-11,12, 16, 216,
230
of the diorama 238
visual 177
reality 26,40, 116, 120, 144, 146,179,
301-302n12
and constructedness of science 301012
and maceriality of the genome 99
and misplaced concreteness 271
and representational labor 298n24
and narrative 64
as an effect 182,272,30In12
as processual 147
discursive, scientific, and physical 235
nontropic 157
reflexivity 16, 33-34, 36-37, 268
refiguration 23
regulation 210, 288048
and the R eagan administration 90
environmental 90, 226
reification 135, 141
relatedness, metaphors for 12530, 233--34
relationality 30,37,233-34
relativisin 16, 115, 137-39, 141, 277n3,
301n12
Reenaissance 155,179, 183
as narrative nme 132
Jewish 21
Remaissance™ 2 157-58
representation 59,247-54
representing as intervening 103,302n12
reproduction
at center of social theory 187, 305n33
morphing as 265
technophilic 267
reproductive
freedom 15, 175, 189, 198202, 305n33
health 196, 261, 314n32
investment 205-206, 312n21
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practice(s) 189-214
strategies 205-206, 228
technologies 15,173,191, 208,212
research
defense 4-5
health-related 92
nuclear weapons 281n4
pure 111, nostalgia for 95
systems of 93
rescarch and development
funding of 86, 91-93
research enterprise up 289050
research protocols, designing 113
reverse transcriptase 152
rhetoric 11,26,232
rheterics of unity and diversity 221
Ritkin, Jeremy 282n11
Rine, Jasper 160
Rokeby Venus 183-84
Rackefeller Foundation 91
Rockland State Hospital 51, 280n2
Roose, Mark 71—72
Roosen, Howard 938
Royal Society of London 31,32, 267,278n14
RU486 189, 303n20
Rubens, Peter Paul 184
Roubin, Gayle 7
Roural Advancement Foundaton
International (RAFI) 250-53
Rouss, Joanna 69-71,74, 119, 121
Rutherford, Charlotte 198, 200-202,212

S
sacred, the, and the comic 175~-88
sacred image of the Same 35,71, 76,243, 266
sacrum, fetus as 175,212
safety 288n48
and rights to know 88
salvation history (see stories, narratives) 2, 44,
47,120,132,170,179,194
Sandoval, Chéla 27502, 303n23, 304-305n32
Santa Fe Institute 244, 290n56, 293n2.
Schaffer, Simon 23-27, 167
Scheper-Hughes, Nancy 202-12, 306n37,
308n42—43
Schiebinger, Londa 3(/1n11
Schrage, Michael 98, 109-10
Schwartz, Martha 227, 289n49
science

and cthnoscience 140-41
and masculinity 278015
and politics 62-63, 241
and reality 301n12
as an mdigenous practice 137-38
as cosmopolitan and local 255
as cubtural practice 66—67
as practice and culture 67-68
democratic 15,94
federal support of 91
funding of 91-93
nors of 27703
policy discourse, spectrum of 94
public attitudes toward 94
pure, pleasure in 111
Science 85 168
Science Citatien Index 282n8
science fiction (SF) 123, 154, 28081, 285n30
ferninist 285a31
science in Action 3334, 36, 276n9, 279019,
279-80n1
Science in the Liberal Arts Curriculum
115-16
Stience magazine 64,97, 253
special genome issues 100, 16162
science news 157
science studies (and technoscience studies) 8,
35,121,128, 149,151,197, 207, 305032
and femninist theory 114
ferninist 15,33, 116,127,175, 188-92,
197,211,268-71,284n23, 301nl2
left 280n1, 283n17
mainstrean 34, 127, 303-304n27
science wars 27703, 301n12
Sdence, The Very Idea 33
science-in-the-making 34,114
Scientific Revolution 2-3, 15, 20,33,42,47,
67,83,155,179,192, 26859
and fetishism 296n12
founding stories 108
Sclove, Richard 95
second birth 83, 152, 157, 238, 300n10
Sectets of Life, Secrets of Death 534
seed, containing the history of practices
129-30
seeds 208, 22728
and patient protection 88
apparatus of production and sustenance
89
seed bank(s) 247, 287n45




selection strategies 204-205, 307039
self 193
created through writing 74
self-birthing 121,152,315036
Self Consortium 122-24
self-evidence 267,269,298n24
self-help groups 196, 30211
self-invisibility 23,29,31-33, 38,270
self~organization 281n2
and artifical life 300n5
semantics 14,22, 121
semiosis 128
semiotic-material practices 231
semiotics 9, 14, 125-30
Sequenase™ 298026
sexisny, medical 196
sexual reproduction, control of 88
sexualization 294n8
Shakespeare 170
Shapin, Steven 23-27, 167,277n3,277n4,
277t
Sharper Image Catalogne, The 302n12
sibling species 119
siblings 79
rnice and homans as 99
nylon, plutonium, and transgenics as 87
signs of scientific power 229
Silicon Vailey 93
SimCity 132, 196
SimEarth 132, 276n9, 290n56
SimEarth Bible, The 132
SimEve 232, 255, 255-260, 263-65, 265-67
SimLife 131-33, 149,171, 293n2
Simon, Paul 173-74,197,213,29%n1
Simpson, George Gaylord 220, 238
simulation 13, 134
Sistine Chapel 175,179
situated knowledge(s) 3, 11, 15,996,112, 116,
120,130, 137, 138, 140, 142, 197,
199-200,212, 269, 289n52, 302n12,
304n32, 307n39
slavery 87,214
Smelik, Anneka 315n39
Smith, Brian 67, 283n19
SmithKiine Beecham Pharmaceuticals 107
social criticism
capacity for 93-94
society 35,73, 284023
sociobiolegy 219,307n39,312n19
Sofia (Sofoulis), Zog "2
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software 21, 126
solidaricy, models of 267
sonogram 17678, 300n7, 302015
sovereignty 60
and intellectual property 251
space, private and public 2533
spacialization 12, 135-36, 13839, 141, 146
as social practice 294-95n8
and individuatization 132
species 55-536, 225, 230-31, 240, 24849, 257
species being 163,249
specufum 191-92,197, 213, 301011
as symbol in ferminist politics 192-97
Spirn, Anne 289049
Splice Garden 227, 28%n49
splicing, of the doliar and DINA helix 64, 66
Sprague, George 160
standard(s) 37-39, 197-99, 304n32
standardization 5-6, 73,99,227
Stanford University 90
Star Tiek myth 13,281n3
Star, Susan Leigh 37-39,113,280n1,284n23,
297021, 304-305n32
statistics
and making reality impersonal 199-200,
301n12
for infant morality 20313, 306n37
of freedom projects 197-202,213,
306032
Steichen, Edward 213,242-44
stem cells 14, 129-30, 272
Stepan, Nancy 83
sterilization regulations and ferninist politics
305n33
Stewart, Timothy 79
sticky threads
as metaphor for technoscience 68-69
Stocking, George 232-34
Stoker, Bram 309n3
stories {see narratives) 45, 64
and telling the truth 232
inhabiting 9, 64, 144
of the process of technology 265
of the undead and technoscience
25667
varnpire 215
story teling, and mimuesis 112
Strathern, Marilyn 5, 102, 125, 27505, 294n6
structural adjustment(s) 208-209, 229, 245,
262,282n8, 287n45
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Sturgeon, Nogl 313n26

subject constitution 50, 167,169,176, 251,
276n9

subject formation(s) 111, 145,151,297n16
and fetishisim 136
and Maxis games 132

subjectivity 32,116

subject(s) 25,35, 50,251, 297n16
technoscientfic, 126,151

substitution(s) 9, 147, 153,212
metonymic 151-52

Suchman, Lucy 285025

surrealism, cyborg 16

surrogate(s) 47,52, 70,83, 144, 146

Swanson, Robert 90

syntactics 3,7, 14

syntax xiv, 7, 247

synthetics 85-87

T

raxonomy 53,55-56,218
teaching of biology 113, 116-18
technical and political 37,39, 89,115, 26768
technicity 280n1
technobiopower xiv, 2, 12,57, 161
technohumanism 51, 249
technological sublime 285n27
technology{ies)
and entertainment 177
generative power of 263
genetic 120
inscription, and mouse-based genetic
engineering systerns 98
knowledge-making 36
literary 3, 5,24
material 3, 15,24
of the body 264
perspective 132-33
reproductive 120, 307n38
self-defining 193
social 3,15,24
writing 3,26, 119,120
technology assessment 95
technoscience xiv, 3—4, 12, 49-57,62, 11418,
130, 279-80n1
and corporealization 141-42
and cultural production 154
and freedom projects 175
and global/iocal dialectic 255

and technologies 49-57,279-80
and the power to define what is techni-
cal or political 89
and reconstituted public participation
94-95
and situated knowledges and strong
objectivity 94-95,116
as civics 114
a5 key to the future of the civilian econ-
omy 105
as “socially constructed” 68
as cultural practice and practical culture
210
associated with the undead 25662
committed to projects of human equal-
ity 94
control of how technoscience is done
95
democratic participation in 94-96
representing 59, 6369
technescientific
actors 209
bodies 142
erotics 267
fetishisin, and the structure of denial 137
hegemony of developed countries
57-58,281-82n8
laboratory, as natural habicat
liberty 114-16,175,197,201,299n3
map, a5 trope 166
practice 113, and feminism 126
research and development
industrial, history of 86
temporality 10-12, 41-42, 204
testimony 22
testing
microprocessor 82
transgenic mice §2
textbocks 59
as focus of struggle 103
in molecular biclogy 109
theclogy133, 169,205
thing-in-itself 8, 139, 141, 143, 14748
time 4, 9-11
developmental 12
genetic 247
redeemed 266
time machines 11,42, 44,119,270
Time magazine, issue on The New Face of
America 25960, 26365




Time-Warner, [nc. 126
tme zone 10,13
Timpane, John, 107
Titian 184
tomato{es) 56,282n11
tools, of the genetic engineer 108109
topics (topoi) 41
trading zones 140
trademark,”™ 3,7, 66,8384
transcendence 64
Transfusions 215-17,230
Tiansgene 57
transgenics 49, 55-59, 60-62, 82, 85-87, 88,
227,229
transnational cerporations 2,13
transparency 26, 32-33
transuranic elements 15,49, 52-55
Traweek, Sharon 23,41,102,276~77n2
rickster 127,262, 275n2, 315038
trope(s) 11,153,271
and fetishism 135
conputer as 126
materializing 113
fropos 135
troping 64
and map-making 136
outside of 134
Trudeau, Garry 6,89
truth 22,23, 31,230,278n11
Tsing, Anna 6, 304-305132, 313n26, 313n29
Tufts University Biotechnology Study 93-94
Turnbull, David 137, 13941

U

unconscious 145,192,211, 214, 255,265

UNESCO Courier 161

United Farm Workers 88

undead, the 74,133, 152

Unilever 110-11

United Colours of Benetion 166,221,228, 261,
263

United Nations Educational, Scientific, and
Cultural Organization (UNESCO) 13,
161,220, 228,255
statements on race 220, 224, 238-39,
299n34,311n12

United Nations Food and Agricultural
Qrganization (FAQ) 228, 287n45

United Nations humanism 228
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United States 10
Congtitutior, and patents and copy-
rights 7,113
National Center for Biotechnology
Information 244
National Lzboratorzes at Los Alamos 53,
74,246
universal, the 12
and biology 238-242
built out of humans and nonhumans
6768
universal human and Sim Eve 265
universalicy 292n70
universals, human 126, 243
universities
and basic research 227
technology-transfer offices 99, 289n50
university-industry 80
cooperation 59, 90-91
licensing agreements 92
research centers 92
University of California Humanities Research
Center 149
University of Iowa Hoespitals and Clinics 105
University of Maryland Maolecular
Biotechnology Center 92
University of Minnesota Center for
Biomedical Ethics 109
unmarked category 23

valor 30
value 136
and commodity fetishism 135, 143
values
conflict over 108
vampire(s) 52, 214-17, 230, 258-59, 265,
309023
as narrative figures 79-80
lesbian 285031, 309n2
Varmus, Harold 92
veil/veiling 259,27%n18
Velizquez, Diego 183-84
Ventor, ]. Craig 93
Venus 184-85
Verus at Her Toilet 184
Venus d'Urbing 184
Vesalius, Andreas 100, 162, 163, 183
Vetgen 299030
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vir modestus 31
virtual speculum 173-212
Virtwal Speculum, The 175-88, 193-94
virtue 30,278n11
visibility 202-12
vision and touch, 174-75, 184,192
visual coleure 11, 174, 178,203, 297n19
feral 300n8
visual technology 18586
and the implosion of form and narrative
183
and the production of gender 182
visualizing technologies 174,192
Vitruvian Man 159,183

W

Wall Street Journat 148
Walt Disney 229,236, 264
war 12-13,34,53
1812 85
cold 4, 12,53, 55, 152,228-229
nuclear 54, 243
on cancer 32-83
sex 76
WorldWar [ 117
World War i1 53
War Studies Course and Western Civilization
courses 116-17
Warhel, Andy 158-59, 298n28
Wards Natural Science Establishment, Inc. 105
waste
radioactive 54-55, 28107
reproductive 203
Watson-Verran, Helen 131, 13741
wealth, created by collective practice 94-95
weapon(s) 53,95, 281n4, 294n2
Webster, Andrew 277n3
Wenner Gren Foundadon
Early Man in Africa program 225
Western civilization courses 116-18
‘Wheeler, Bennie 31
Whitehead, AN, 14448, 289049, 296012,
297n21
Whitehead Institute 91,227
wholeness 145-46, 2961115
Wik (Australian Aboriginal group) 138-39
‘Wilson, Margo 204
Wilson, Pete 189-90
‘Winter, David 98

witnessing 2425, 31, 33,267
woman 9,22,71,144,302n14
as figure 183
as uncastrated 145
ag scientist 106—107
Black woman, racist codes for 261,
302014
the gatherer 9,240, 311n13
Waomar with Loaves 155
womb(s) 26-33
technoscientific 315036
women 26-33
African American (Black) 113, 197-99,
212,258,310n6
and substance use in pregnancy 314n32
modest 31-32
of color 275n2
peor 196, 198,208-212
white 113, 190, 239, 305n32
women’s health movements 138, 194-98,
303n27
women’s liberadion 193, 302n11
WonderWoman 194-97 212 304n28
Woolfolk, Dorothy 196
Woolgar, Steve 3,33,36,279n18
World Bank 208,228, 245, 287n45
Wortld Technoscientific Literature 5758
Table of 58
World Wide Web 129,271
wormhole(s) 4, 12, 15, 43, 281n3
pedagogical 115
technoscientific 116
Wounded Knee 76
Wright, Susan 91, 283020, 288n48
writingm naked way of 26
writing practice 154

xenogenesis 285n31
Xerox Palo Alto Reesearch Center 67

Y
Yale 104, 110, 297121
vearning 12729, 198, 200, 204, 21112, 246,
269, 304132
as affective and political sensibility 128,
191-92
in ferinist technoscience studies 213




teward possible worlds 127
translated into tissue of coalitions 129
Yolugu (Australian Aboriginal group} 140-41

Zovsemiotics 298n2
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