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Alllarg de la historia i amb una constancia exemplar, diverses generacions
humanes han aprés a reconstruir la vida una vegada i una altra a fi de
superar catastrofes destructores, ja fossin naturals, com els terratrémols
i els incendis, o humanes, com insensates guerres devastadores. Ara ens
trobem en un moment critic i totalment nou: ens toca construir, transfor-
mant-nos, abans que es produeixi una catastrofe que no deixaria lloc per
a la reconstruccié. Lesclat de la crisi climatica ens ha fet assumir la radical
insostenibilitat del model de creixement dels darrers segles i, a més, la
pandémia del coronavirus ha reforcat la presa de consciéncia global sobre
la urgencia de transformar la nostra manera de viure i el nostre model de
societat. No es tracta només que un altre moén sigui possible: és que resulta
imprescindible construir-lo aviat si no volem que ’Antropoce esdevingui
I’altima era coneguda.

Quina base ha de tenir aquest altre mén és el que ajuda a formular aquesta
estimulant exposici6 del Centre de Cultura Contemporania de Barcelona.
«Ciencia friccié» ens convida a sortir fora de les nostres seguretats (que han
demostrat no ser tan fermes com pensavem) i observar-nos de la mateixa
manera que observem tot allo que no és huma pero que és viu, des del mén
vegetal a la resta d’espécies animals. Aquesta reflexié dibuixa un mén en
que la complexitat de I’especie humana no ens fa superiors. El futur del
planeta passa per un equilibri ecologic en que, en un nou gir copernica,
les persones humanes deixem de ser el centre per inscriure’ns en una xarxa
biologica interdependent i solidaria.

Vull remarcar que aquest viatge apassionant pel coneixement i per la biodiver-
sitat parteix de la contribuci6 de dues dones de ci¢ncia, Lynn Margulis
i Donna Haraway, que juntament amb altres dones i homes que aporten
idees, reflexions i creacions interdisciplinaries incorporades en 'exposicio,
revelen el valor i la necessitat d’avangar cap a un mén en que la simbiosi, la
vida en com, la corresponsabilitat i la col-laboraci6 constitueixen I’inica
garantia d’un futur sostenible.

Ntria Marin i Martinez
Presidenta de la Diputacié de Barcelona



ENTRE ESPECIES COMPANYES

«Ciencia friccidé» és un projecte que convida a imaginar noves maneres de viure
al nostre planeta ferit. L'atzar ha fet que I’exposicié es presenti en el context
d’una pandémia que ha confirmat la profunda interdependéncia dels
humans, entre ells i amb les altres espéecies que habiten la Terra. Un virus
d’origen animal nascut de I’alteraci6 dels ecosistemes naturals ha generat
profunds interrogants sobre que significa viure i conviure avui.

El germen de la mostra neix en un projecte virtual del 2017 al Jeu de Paume
de Paris. Maria Ptqk, la seva comissaria, el fa créixer ara al cccs en una
exposici6é que assumeix la mirada biocéntrica que, des de la ciencia, les arts
ila literatura, ja accepta, no sense controversia, que tota forma de vida a la
Terra és interdependent.

El projecte, que compta amb la col-laboracié del Centre Georges Pompidou i
que després del ccc tindra una nova vida a ’Azkuna Zentroa de Bilbao,
s’inspira en I'obra de Lynn Margulis, referent mundial de la biologia i molt
vinculada a Barcelona, de qui ara es commemora el desé aniversari de la
mort. Margulis va revolucionar les teories de I’evolucié amb el principi
de simbiosi, que etimologicament significa «conviure», per revelar el dens
entramat de bacteris, virus i altres tipus d’organismes que configuren
qualsevol forma de vida, també la humana. Lobra de Margulis quiestiona
aixi per sempre més el principi d’individualitat i excepcionalitat humanes,
i enllaga amb Donna Haraway, l’altra pensadora que il-lumina aquest
projecte en la intersecci6 entre les ciéncies i les humanitats.

En un any en que s’han difuminat les fronteres entre realitat i ficcid, Haraway
apel-la a la ciéncia-ficci6 i a jugar amb el llenguatge per inventar histories
que ajudin a conviure amb «espécies companyes» i a «crear mons», ara que
sembla que el mén tal com el coneixiem s’acaba. I convida a fer-ho no des de
la desesperaci6 o el cinisme, sind des de la ironia i la passio.

Es amb aquest esperit ludic i apassionat que el cccB presenta un projecte
tentacular, obert i pensat amb una multitud de creadors, sabent que, com
deia Haraway al mateix cccB ’any 2018, «<només imaginant futurs possibles
podem enfortir la tasca que hem de fer ara i aqui».

Judit Carrera
Directora del CCCB
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Ciencia frz'ccz'o’ per a la trobada
entre espe‘czes

MARIA PTQK

El gir biocentric, que ha guanyat actualitat en el pensament contemporani, afir-
ma que tota la vida que hi ha a la Terra és interdependent. Segons aquesta
visio, tot el que és viu és un mateix teixit Unic, integrat per formes de vida
diverses, de les més grans a les més petites, unides en entrellacaments cadtics
i generatius. La metafora de I’arbre, que ajudava a representar les relacions
entre especies, comenca a ser substituida per la metafora de la xarxa: no hi
ha vincles de causa-efecte siné encaixos simbiotics, no hi ha evolucié sind
coevolucio, no hi ha organismes independents siné holobionts, multiplicitats
vives integrades les unes en les altres. En conseqii¢ncia, ’huma deixa de ser
una categoria biologica superior, cimal de la historia evolutiva, per conver-
tir-se en una especie més, particularment vulnerable.

Sota el titol «Ciéncia friccié. Vida entre espécies companyes»,' aquest projecte
indaga aquests desplagaments basant-se en 'obra de dues de les cientifiques
i pensadores més influents de finals del segle xx i principis del xx1. Una és
la biologa Lynn Margulis, que, amb la teoria endosimbiotica, estableix les
bases per a un nou relat de la vida, diferent del model imperant fins no fa
gaire en la biologia de I’evolucié. Laltra és la filosofa i també biologa Donna
Haraway, I’'obra heterodoxa de la qual, nodrida de zoologia i microbiologia,
ciberpunk i feminisme, explora la poténcia narrativa del coneixement
cientific. Totes dues son creadores extraordinaries de friccions. Visionaries
i provocadores, han contribuit a transformar la nostra mirada sobre el que és
viu, fent-la més atenta a les multituds de la Terra, als seus embolics i les seves
existéncies en comul.

El concepte de ciencia friccié apunta, d’una banda, a aquestes friccions derivades
d’entendre la vida com una xarxa d’interdependeéncies, sense especies
superiors ni organismes autonoms. Unes friccions que desestabilitzen nocions

1 Lexposicié «Ciencia friccié. Vida entre espécies companyes», presentada al cccs, s’inscriu en una
recerca museistica entorn de la figura del Chthuluce tal com apareix en Donna HARAWAY, Staying with
the Trouble. Making Kin in the Chthulucene, Duke University Press, Durham 2016 (t¢ edici6 castellana:
Seguir con el problema: generar parentesco en el Chthuluceno, consonni, Bilbao 2019, trad. Helen Torres).
Arran d’aquesta obra es va desenvolupar en primer lloc I'exposici6 en linia «A propos du Chthulucéne
et de ses especes camarades», produida i presentada per primera vegada a I’Espace virtuel del Centre
d’Arts Visuels Jeu de Paume, a Parfs, el 2017 i el 2018, i, posteriorment, el llibre Maria pTQx (Ed.),
Especies del Chthuluceno. Panorama de prdcticas para un planeta herido, Gabinete Sycorax, 2019. Per a més
informacié sobre tots dos projectes, vegeu: http://www.gabinetesycorax.org.
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com la d’individu, subjecte o autonomia, i assenyalen punts de contacte i de
resisténcia pero també espais de possibilitat. De I’altra, al-ludeix a la urgeéncia
d’inventar altres ciéncia friccions en el sentit de nous relats que, mitjancant

la fabulaci6 o I’especulacid, ampliin els limits de I'imaginable i ens ajudin a
reubicar-nos en aquest nou paradigma interespecie. Perque si és veritat, com
sostenen Haraway, Margulis i moltes altres, que tota la Terra és viva, és hora
de reprendre el contacte amb els nostres companys terrestres, aquells amb qui
compartim els processos organics, sovint invisibles per a nosaltres, sense els
quals no podriem viure.

SIMBIONTS EN UN PLANETA SIMBIOTIC

El model simbiotic de Lynn Margulis arrenca amb una nova mirada cap als bac-
teris.2 Ancestre comt de tots els éssers terrestres, entitat viva basica sobre la
qual es construeixen les altres, els bacteris formen comunitats que al seu torn
en formen d’altres en una arquitectura modular que, trencant fronteres ta-
xonomiques, fa que espécies, families, filums i regnes es puguin comunicar.
Com afirma Betsey Dexter-Dyer, no som més que «variacions multicel-lulars
sobre un tema que van establir els bacteris fa milions d’anys»® Aquesta visio,
unida a un coneixement cada vegada més gran del mén microbia, contri-
bueix a fer que bacteris i microorganismes comencin a sortir de I’ambit de la
malaltia per ascendir al lloc que els correspon cientificament: en paraules de
Margulis, el de masters of the world, amos indiscutibles del moén.

Pero no pas sols. El nostre origen bacteria, segons Margulis, es fonamenta en la
simbiosi, el motor principal de I’evolucié. Formulada al final dels seixanta,
amb controversies i debats que arriben fins avui, la teoria endosimbiotica
defensa que el conjunt de la vida terrestre prové de la fusié de bacteris primi-
tius, quan una arqueana i una espiroqueta es van unir en ’esdeveniment
més gran de la historia evolutiva: I’aparici6 del primer organisme eucario-
ta, dotat d’una cel-lula amb nucli. En fusions posteriors, aquell eucariota
va donar lloc als protists aerobics, dels quals procedim fongs i animals, i de
la unié d’aquells protists amb cianobacteris fotosintetics en van sorgir les
algues i les plantes. Milions d’anys després, en les nostres c¢l-lules encara hi

2 Llevat de quan s’indica altrament, en aquest text les referéncies a 'obra de Margulis provenen del docu-
mental dirigit per John FELDMAN Symbiotic Earth: How Lynn Margulis rocked the boat and started a scientific
revolution, 2019; Lynn MARGULISs i Dorion sAGAN, Acquiring Genomes: The Theory of the Origins of the
Species, Basic Books, Nova York 2002 (té edici6 castellana: Captando genomas, Kairés, Barcelona 2003,
trad. David Sempau); Lynn MARGULIS, Symbiotic Planet: A New Look at Evolution, Basic Books, Nova York
1998 (té edicio castellana: Planeta simbiético. Un nuevo punto de vista sobre la evolucién, Debate, Barcelona
2002, trad. Victoria Laporta Gonzalo); Dorion saGAN (ed.), Lynn Margulis: The Life and Legacy of a
Scientific Rebel, Chelsea Green Publishing, Vermont i Londres 2012 (té edicié castellana: Lynn Margulis.
Vida y legado de una cientifica rebelde, Tusquets, Barcelona 2014, trad. Ambrosio Garcia Leal).

3 Cita extreta del documental de John FELDMAN, op. cit.
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Viaje a Surinam (Flos pavonis)

SUSANA TALAYERO

Les pintures de Susana Talayero desborden parets i terres, repten, es pleguen i
s’oculten les unes sobre les altres, mostrant les restes del contacte fisic amb
el material: tintes, aquarel-les, plastics, ceres, cautxus, resines, papers i
suports destinats a altres usos s’'uneixen a residus i processos de degradacié.
Violentes i belles, oniriques i ironiques, les seves natures vives, a mig cami
entre una biologia desviada i la tradicié del conte de terror, evoquen la cara
«chthonica» del que és viu, feta de processos organics, bruts i generatius.

Inspirada per 'obra de Maria Sibylla Merian, Talayero recull en aquesta
instal-laci6 una cita d’aquesta entomologa sobre la Caesalpina pulcherrima,
una planta també coneguda com a Flos pavonis, les llavors de la qual, al segle
x V111, les esclaves de la colonia holandesa del Surinam utilitzaven amb
finalitats avortives.

Susana Talayero, Viaje a Surinam (Flos pavonis) 2020-2021
Tinta, aquarel-la, grafit i pastel sobre paper poliéster
220 x 529 cm
Col-leccié de l'artista
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SCIENCE FRICTION
Lufe Among Companion Species




Throughout history, and with exemplary steadfastness,

different generations of humans have learned to rebuild
life, time and time again, in order to overcome destructive
disasters, both natural — such as earthquakes and fires
—and human - such as senseless, devastating wars. We
are now at a critical moment: it is our turn to build, while
transforming ourselves, before a catastrophe occurs that
won’t leave any space for rebuilding. The intensification
of the climate crisis has made us take on board the
radical unsustainability of the growth model of recent
centuries and, in addition, the coronavirus pandemic

has reinforced global awareness about the urgency of
transforming the way we live and our model of society. It
isn’t only a question of whether another world is possible;
it is essential that we build it soon if we don’t want the
Anthropocene to be the last known epoch.

This stimulating exhibition at the Centre de Cultura

Contemporania de Barcelona centres on what kind

of basis this new world should have. Science Friction
invites us to step outside our certainties (which have
proven to be not as solid as we once thought) and look
at ourselves in the same way we look at everything that
is non-human but is alive, from the plant kingdom to
other animal species. This reflection outlines a world in
which the complexity of the human species doesn’t make
us superior. The future of the planet is experiencing an
ecological balance in which, in a new Copernican spin,
humans are ceasing to be the centre and becoming part
of an interdependent and solidary biological network.

| would also like to add that this thrilling journey through

knowledge and biodiversity stems from the contribution
of two women to science: Lynn Margulis and Donna
Haraway. Together with the other women and men who
contribute to the interdisciplinary ideas, thoughts and
creations included in the exhibition, they reveal the

need to move towards a world in which symbiosis, living
together and working together are the only guarantees of
a sustainable future, and the value of doing so.

Nuria Marin Martinez
President, Barcelona Provincial Council

Among Companion Species

The project Science Friction is an invitation to imagine

new ways of living on our wounded planet. By a twist

of fate, the exhibition is being presented in the context
of a pandemic that has confirmed the thoroughgoing
interdependence of humans, among themselves and with
the other species that inhabit the Earth. An animal virus
resulting from the alteration of natural ecosystems has
raised serious questions about what it means to live and
live together today.

The seeds of the exhibition were sown in 2017 with a virtual

project at the Jeu de Paume in Paris. The curator, Maria
Ptgk, brings it to the CCCB in a completely new staging
that recognises the biocentric view now accepted

in science, the arts, and literature — although not
without controversy - that all forms of life on Earth are
interdependent.

The project, which features a piece produced in collabo-

ration with the Pompidou Centre, will move on to a new
life at the Azkuna Zentroa in Bilbao after it closes at

the CCCB. It is inspired by the work of Lynn Margulis,

the internationally renowned biologist with close ties

to Barcelona who is being commemorated on the tenth
anniversary of her death. Margulis revolutionised theories
of evolution with the principle of symbiosis — which,
etymologically speaking, means living together — to reveal
the dense network of bacteria, viruses, and other kinds
of organisms that make up any form of life, including
humans. Her work, therefore, challenges forever more the
principle of human individuality and exceptionalism and
links up with that of Donna Haraway, the other thinker
who brings new light to this project at the intersection
between sciences and humanities.

In a year when the boundaries between realities and fiction

have become blurred, Haraway turns to science fiction
and plays with language to invent stories that can help
humans to coexist with “companion species” and to
“create worlds” now, when it seems that the world as we
knew it is coming to an end. And she invites us to do this,
not out of despair or cynicism, but with irony and passion.

This is the playful and passionate spirit in which the CCCB

154

presents a tentacular, open project thought out with a
multitude of creators who know that, as Haraway said at
the CCCB in 2018, only by imaging possible futures can
we strengthen the work we must do here and now.

Judit Carrera
Director, CCCB



Science Friction
for an interspecies encounter

Maria Ptgk

The biocentric spin, which has become a hot topic of con-

temporary thought, states that all life on Earth is interde-
pendent. According to this viewpoint, a living thing is the
same, single tissue, made up of different life forms, from
the largest to the smallest, connected in chaotic, gen-
erative entanglements. The metaphor of the tree, which
helped represent the relationships between species, is
starting to be replaced by the network metaphor: there
are no links between cause and effect but symbiotic
couplings, living multiplicities that are all interconnected.
As a result, the human ceases to be a superior biological
category, the pinnacle of evolutionary history, to become
just another, particularly vulnerable, species.

Under the title Science Friction. Life Among Companion

Species,! this project explores these shifts by basing it-
self on the works of two of the most influential scientists
and thinkers of the 20th and early 21st centuries. One is
the biologist Lynn Margulis who, with her endosymbiotic
theory, laid the foundations for a new story of life, dif-
ferent from the hitherto prevailing model of evolutionary
biology. The other is the philosopher and biologist Donna
Haraway whose heterodox body of work, crammed with
zoology, microbiology, cyberpunk and feminism, explores
the narrative power of scientific knowledge. They are
both extraordinary creators of frictions. Visionaries and
provocateurs, they have contributed to transforming the
way we look at living things, making us more mindful of
the multitudes of the Earth and its shared entanglements
and existences.

On the one hand, the concept of science friction points to

the frictions that stem from understanding life as an
interdependent network, with no superior species or
independent organisms. Frictions that destabilise notions
such as individualism, subject and independence, and
highlight points of friction and resistance as well as spac-
es of possibility. On the other, it refers to the urgency

of inventing other science frictions in the sense of new
stories which, through fabulation or speculation, expand
the boundaries of the imaginable and help us relocate
ourselves within this new interspecies paradigm. Because
if it is true — as Haraway, Margulis and many others assert
— that the entire Earth is alive, it is time to reconnect with
our earthly companions, the ones with whom we share
these organic processes that are often invisible to the eye
and without which we would be unable to live.

The exhibition Science Friction. Life Among Companion Species,
presented at the CCCB, is part of a curatorial research project
about the concept of the Chthulucene as it appears in Donna
Haraway, Staying with the Trouble (Experimental Futures):
Making Kin in the Chthulucene, Duke University Press Books,
2016. The book formed the basis of the online exhibition A propos
du Chthulucéne et de ses espéces camarades, produced and
presented for the first time at the Espace virtuel of the Centre
des Arts Visuels at the Jeu de Paume in Paris in 2017 and 2018,
and subsequently in the book Maria PTQK (Ed.), Especies del
Chthuluceno. Panorama de practicas para un planeta herido,
Gabinete Sycorax, 2019. For further information about both
projects, visit: http://www.gabinetesycorax.org.
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SYMBIONTS ON A SYMBIOTIC PLANET

Lynn Margulis’ symbiotic model begins with a new look at

bacteria.2 A common ancestor of all life on Earth, a basic
living entity on which others are built, bacteria form
communities which, in turn, form others in a modular
architecture that connects species, families, phyla

and kingdoms by breaking down taxonomic barriers.

As Betsey Dexter-Dyer affirms, we are nothing more
than “multicellular variations on a theme established

by them millions of years ago.”3 This view, linked to an
ever-increasing knowledge of the microbial world, helps
bacteria and microrganisms begin to depart from the
sphere of illness to ascend to the place that befits them
scientifically: in Margulis’ words, as the undisputed
“masters of the world”.

But that’s not all. According to Margulis, our bacterial origin

is based on symbiosis, the central driver of evolution.
Formulated in the late 1960s, the endosymbiotic theory
sparked controversy and debate that continues today.
It argued that all life on Earth comes from the fusion of
primitive bacteria, when an archaea and a spirochaete
join together in the biggest event in evolutionary history:
the appearance of the first eukaryotic organism, which
contained a cell with a nucleus. In subsequent fusions,
that eukaryote engendered aerobic protists, from which
fungi and animals come, and algae and plants emerged
from the union between these protists and photosyn-
thetic cyanobacteria. Millions of years later, the traces
of these alliances remain in our cells. “All non-bacterial
life on Earth,” Margulis maintains, “is the product of
symbiogenesis.”*

The idea of the symbiotic origin of life has been reported

in scientific literature since at least the end of the 19th
century, but Margulis gives it new meaning. She places

it at the centre of the evolutionary process in an all-en-
compassing narrative and in a geochemical context that
connects the histories of the smallest things — bacteria
and their descendants — with the Big History of the plan-
et. While the endosymbiotic theory affirms that symbiosis
is the origin of life, the Gaia hypothesis, developed with
James Lovelock, maintains that those primitive organisms
are also the creators of the Earth’s atmosphere as we

Unless otherwise indicated, the references to Margulis’ work

in this text are taken from John Feldman, Symbiotic Earth: How
Lynn Margulis rocked the boat and started a scientific revolution,
2019; Lynn Margulis and Dorion Sagan, Acquiring Genomes: A
Theory of the Origins of Species, Basic Books, New York 2003;
Lynn Margulis, Symbiotic Planet: A New Look At Evolution, Basic
Books, New York 1999; Dorion Sagan (Ed.), Lynn Margulis: The
Life and Legacy of a Scientific Rebel, Chelsea Green Publishing,
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know it today. Cybernetic and ecological at one and

the same time — a position that Haraway also agrees
with — this theory posits that rocks, the atmosphere

and biota are interconnected in the “metabiotic entity”
that is Earth, a physiological system created and kept in
equilibrium by the organisms that inhabit it. It is, in other
words, “symbiosis as seen from space.”®

Many organisms are commonly considered symbiotic: corals,

lichens and the termite Mastotermes darwiniensis that
Margulis studied in depth, connected forever to the
protists of its intestines that allow it to digest wood.
However, the endosymbiotic theory and molecular
genetics are supported and corroborated by the fact
that symbiosis — from the Greek syn and bio that literally
mean “living together” — isn’t an anecdotal process, but
forms the basis of the way all organisms work. Plants with
their mycorrhiza, insects with their protists and mammals
with the bacteria of our skin, we are all symbiotic assem-
blages. Or holobionts, a term coined by Margulis from the
Greek holos (whole) and bios (life) to refer to integrated
communities that “become individuals at a more complex
organisational level.”® Scott Gilbert alludes to this when
he states that we are all lichens” as does Haraway, when
she proposes the new term simpoiesis (becoming-with).
This is the radical, profoundly transformative proposal
that there are no pre-existing entities — be they genes,
cells or organisms — but they all permanently reproduce
through the links they establish.

LIFE AMONG COMPANION SPECIES

“In the arithmetic of life, one is always Many”8 say Margulis

and Ricard Guerrero, taking symbiosis to the sphere

of metaphysics. And the symbiotic model, beyond its
impact on evolutionary history, calls into question the
cornerstones of biology and thought, such as individu-
ality or the division between species. This questioning

is also verified from genetics. According to the Human
Genome Project, our genome possesses one human gene
for every 200 microbial genes. And, according to DNA
analysis, between 5% and 8% of human DNA is viral in
origin, stemming from the fusion of genetic material of
viruses with host cells at different periods of evolutionary
history.® Does this mean we are more microbes (or
viruses) than humans? Well, yes, it does, if we take it from
the paradigm that defends the existence of independent
organisms. From the symbiotic paradigm, it means we are
an ecosystem.!©
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Symbiosis thus invites us to observe relationships in the nat-

ural world in another way. Relationships that, for Haraway,
can even be seen as a form of sociality. Heinrich Anton

de Bary, who invented the term in the late 19th century

to simply refer to “the living together of organisms with

a different name,”"" also understood it this way. It is the
living together of insects and flowers; the living together
of the plants and shrubs that coexist side by side in a
forest, and their living together with the microorganisms
in the soil, worms, birds and mammals; the living together
of this forest with the mycelium network in its roots... In
short, the living together of all the organisms that share

a habitat or existence. Haraway refers to this with the
expression “companion species”'2 which she coined to
refer to this mutually constitutive network of relationships
between species that live and evolve together: a call to
kinship that includes “rice, bees, tulips and intestinal
flora” as well as, of course, human animals.

Created originally to describe the story shared with her

dog Cayenne — for her, an example of symbiogenesis

—, the idea of companion species also points to
“naturalcultural” relationships: human interventions

that are so profound and long lasting that they affect
evolutionary processes, becoming co-evolutionary for all
the species involved. The breeds of cows, pigs, chickens,
sheep, horses and dogs that exist today are the result of
centuries of domestication and selective breeding, just
as human civilisations stem from the work and resources
made possible by these very animals. The same thing
happens with plant varieties: companion species of
humans, plants grown for food or extracting resources
like wood, resins, textile fibres or active principles are
both the product of human action and the co-producers
of what we humans have become.

With the development of genetic engineering, these

naturalcultural flows become even more complex with
the introduction of the technological dimension on the
evolutionary horizon. GMOs (genetically modified organ-
isms) are, to all intents and purposes, postnatural life
forms'3 that extend the category of companion species.
A genetically modified soya plant grown to feed humans
and the cows that feed humans, or an OncoMouse - a
laboratory species that has been genetically modified

to develop cancer — are, at the same time, technological
artefacts and living beings, cyborg varieties of companion
species that create human history while being created by
this history.
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