


Stages of Transmutation

Stages of Transmutation: Science Fiction, Biology, and Environmen-
tal Posthumanism develops the theoretical perspective of environmen-
tal posthumanism through analyses of acclaimed science fiction novels 
by Greg Bear, Octavia Butler, Kim Stanley Robinson, and Jeff Vander-
Meer, in which the human species suddenly transforms in response to 
new or changing environments. Narrating dramatic ecological events 
of human-to-nonhuman encounter, invasion, and transmutation, these 
novels allow the reader to understand the planet as an unstable stage for 
evolution and the human body as a home for bacteria and viruses. Idema 
argues that by drawing tension from biological theories of interaction 
and emergence (e.g. symbiogenesis, epigenetics), these works unsettle 
conventional relations among characters, technologies, story-worlds, 
and emplotment, refiguring the psychosocial work of the novel as al-
ways already biophysical. Problematizing a desire to compartmentalize 
and control life as the property of human subjects, these novels imagine 
life as an environmentally mediated, staged event that enlists human 
and nonhuman actors. Idema demonstrates how literary narratives of 
transmutation render biological lessons of environmental instability and 
ecological interdependence both meaningful and urgent—a vital task 
in a time of mass extinction, hyperpollution, and climate change. This 
volume is an important intervention for scholars of the environmental 
humanities, posthumanism, literature and science, and science and tech-
nology studies.
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decades: posthumanism, ecocriticism, critical animal studies, Object- 
Oriented Ontology, the new vitalism, Actor-Network Theory, and other re-
lated approaches have transformed the critical environment, reinvigorating  
our encounters with familiar texts, and inviting us to take note of new or 
neglected ones. A vast array of non-human creatures, things, and forces are 
now emerging as important agents in their own right. Inspired by human 
concern for an ailing planet, ecocriticism has grappled with the question 
of how important works of art can be to the preservation of something we 
have traditionally called “nature.” Yet literature’s capacity to take us on un-
expected journeys through the networks of affiliation and affinity we share 
with the earth on which we dwell—and without which we die—and to 
confront us with the drama of our common struggle to survive and thrive 
has not diminished in the face of what Lyn White Jr. called “our ecological 
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their customary function as metaphors, emblems or analogies; now they 
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descend into the fecund plenitude of kinship with all things.
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To what modes of life and living does the posthuman refer? And what, 
then, is posthumanism? The most common answer to these questions 
circulating in academic and societal debates, an answer that is urgent 
and compelling but also parochial, runs roughly as follows. Current 
developments in areas such as genetic engineering, virtual reality, and 
neuro-enhancement suggest that humanity is on the brink of a new 
era. Digital technologies are pushing human cognitive skills to the limit 
in terms of flexibility and multitasking, offering wholly new ways for 
people to communicate, work, entertain themselves, and tweak their 
identity according to different contexts. They make human beings in-
creasingly dependent on vast systems beyond comprehension or control. 
As social identity is becoming ever more flexible and multiplied, so too, 
the notion of a biological individual, a member of a particular species, is 
being opened up through new technologies. There is a fast-growing cat-
alog of transformed human bodies, people who have undergone plastic 
surgery (often combined with more conventional techniques, like tat-
tooing) in attempts to look more like cats, leopards, or lizards. Genome 
scientist Craig Venter and his research team have carried out the world’s 
first genome transplantation, which they perceive as a way of effectively 
turning one species into another. Calling DNA “the software of life” 
(Life 7), Venter predicts that soon, scientists will be able to send genetic 
information over long distances to recreate an organism from scratch 
at another location. Thus, the tremendous costs of manned space flight 
could be avoided, and the prospect of populating other planets may be-
come realistic. The sheer speed at which the stuff of science fiction is 
becoming reality creates the sensation, both thrilling and uncanny, that 
the future has already arrived. No longer the same, no longer “fully” 
human, or no longer human at all—such are the qualifications of the 
posthuman condition.

The second part of the question, on posthumanism, concerns the in-
tellectual responses to the posthuman condition. Resisting the air of 
inevitability around technological developments, writers, artists, and 
social critics try vigorously to keep a space between present and future 
open for critical contemplation. Novels like Dave Eggers’s The Circle 
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(2013) and Ernest Klein’s Ready Player One (2011) compellingly por-
tray the possible social, psychological, and somatic implications of a 
world in which social media and online gaming threaten to trump real- 
life contact. In Margaret Atwood’s Maddaddam trilogy (2003, 2009, 
2013), humans as well as other beings transmute beyond recognition 
and become part of a ruthless bio-economy. The fact that these novels 
have all been adapted to film and serve as key reference points in debates  
around technology testifies to the enduring cultural work of literature 
in a digital age. Such cultural work is by no means innocent: through 
the imagination, writers participate in the actualization of futures. If 
literary fiction is often thought to offer a window into the human, nov-
els such as the aforementioned render palpable that human life is, and 
has perhaps always been, technologically mediated—in the sense of 
being represented through and embedded within technologies that co- 
determine what a human being is. These novels, then, not only bring into 
focus new areas of experience but also incite readers to reconsider what 
it is to be human, given that the notion of an autonomous, self-made 
human subject no longer seems viable.

By now, these reflections and humanity and technology coalesce into 
a familiar posthumanist story. Posthumanism, however, can be more 
broadly described as a discourse that questions the relationship between 
the human and the nonhuman. Whereas definitions of posthumanism 
vary, most of them share a resistance to placing humanity at the center 
of thought and the universe; a rejection of a strict opposition between 
human and nonhuman; a refusal to accept the human form as fixed; and 
a proclivity to speculate about a future in which humans, for better or 
for worse, have transformed into different beings. Although this general 
outline is often acknowledged, in practice, many posthumanist theorists 
tend to narrow down to questions of technology (Hayles; Pepperel; Sha-
ron). Take, for example, David Roden’s Posthuman Life: Philosophy at 
the Edge of the Human, which presents “speculative posthumanism” as 
a radically open, nonnormative stance toward the future of humanity 
while actually reducing the space for speculation to the phenomenon of 
“technological alteration” (4). In this book, I shift the focus to works of 
science fiction in which human transformation occurs as a biologically 
induced, adaptive response to new and/or changing environments. These 
novels represent a different kind of affront to humanism: they treat hu-
mans as just another species of animal, introducing them into turbulent 
test-environments that impact them in dramatic and unforeseen ways. I 
call this perspective environmental posthumanism. Before further defin-
ing this perspective, let me offer a concrete literary example.

In Jeff VanderMeer’s The Southern Reach trilogy (2014), a group 
of researchers from different academic disciplines is sent on a mission 
to explore a mysterious landscape called Area X, where life seems to 
be evolving in a different direction. The researchers have been trained 



Introduction 3

in a government research institute located beyond the borders of Area 
X, studying the maps and journals of earlier expeditions. The story is 
narrated by the mission’s biologist, who thinks that the landscape ap-
pears quintessentially natural—a patchwork of varying biomes, rich in 
biodiversity and seemingly untouched by human civilization. Under the 
microscope, however, the biologist notices that organisms in the area 
are astonishingly weird, defying all received knowledge. After having 
inhaled what appear to be fungal spores, the biologist begins to develop 
new ideas as well as sensory abilities, which both startle and excite her. 
Against her colleagues’ warnings, the biologist proceeds to go deeper 
into Area X, driven by an unquenchable desire for something beyond 
knowledge, with dire consequences for herself and the others. What 
started as a seemingly well-planned mission winds up terribly messy 
and violent as the scientists’ bodies and minds turn against themselves. 
Unlike the other characters, however, the biologist is able to weather 
the disturbing changes; she eventually sheds her humanity like a snake’s 
skin and, transmuted into a leviathan, becomes part of the ecology that 
is Area X. Although, as we shall see, technology plays some role in the 
emergence of Area X, human transformation is triggered by a larger, 
nonhuman environment composed of animals, insects, plants, soil, wa-
ter, air, and weather.

Although the handful of references to environmental problems seem 
inconsequential to the plot, it is hard to miss the critical vistas The 
Southern Reach opens up as it unfurls its story of nature beyond con-
trol. The Southern Reach can be read as an allegorical meditation on 
the life-threatening, runaway feedback loops of climate change, which 
are as confounding as Area X. The story, however, is very different from 
the dominant, dystopian mode of contemporary climate change fic-
tions, such as Cormac McCarthy’s novel The Road (2006) or Margaret  
Atwood’s Maddaddam series, where humans lose their humanity due 
to technologically induced environmental catastrophe. The implications 
of The Southern Reach are less straightforward; with its progressively 
blurred perspectives and confused narration, the trilogy depicts human-
ity and the environment in a state of uncertainty and transition, without 
exclusively labeling this moment as one of tragic loss. Resonating with 
the work of biologists like James Lovelock, Daniel Botkin, and Stuart 
Kauffman, the trilogy raises critical questions: about the limitations of 
the age-old image of nature as balanced and immaculate as well as the 
related notion that human beings transcend and disturb nature; about 
the cognitive, emotional, ethical, and political challenges of life in a state 
of socio-environmental transformation; and about the question of what 
it means to be human in this new constellation of forces.

The novels studied in this book, including The Southern Reach, can be 
regarded as literary answers to a recent call in the humanities from schol-
ars like Stacy Alaimo, Rosi Braidotti, Bruce Clarke, and Heather Sullivan, 
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who argue that environmental issues need to be taken into account when 
discussing issues of posthumanism, and vice versa. In The Posthuman 
(2014), Braidotti explains her brand of posthumanism as predicated on 
“an enlarged sense of inter-connection between self and others, including 
the non-human or ‘earth’ others [that] requires and is enhanced by the 
rejection of self-centered individualism” (48). Crucially, this “enlarged 
sense of inter-connection” also involves an appeal to interdisciplinary 
thinking. As scholars of ecocriticism have stressed, the environmental 
crisis is not just a matter of natural and societal change but also “a crisis 
of the imagination” (Buell): common metaphors and plots are no longer 
sufficient, if they ever were, for imagining what a human being is and 
what is happening in the world. Seconding a broader call for humanities 
research in response to the environmental crisis (Sörlin), I want to stress 
that the challenge is not merely to “add” perspectives from the human-
ities but to develop connections between theories and methods that other-
wise remain separated. Hence, this book combines insights from different 
disciplines, including biology, earth science, history, literary studies, and 
science and technology studies. Singling out one of these interdisciplinary 
links in particular—literature and biology—I agree wholeheartedly with 
ecocritic Glen Love’s conviction that literary studies today would do well 
to open “a more biologically informed ecocritical dialogue about litera-
ture and its relationship to nature and to environmental concerns” (11).

From the perspective of environmental posthumanism, humans have 
never really been themselves as they are overdetermined by the nonhu-
man actants and events pervading them. This book develops the per-
spective of environmental posthumanism, and explores its narrative 
possibilities, through analyses of four acclaimed works of science fiction: 
Greg Bear’s Darwin’s Radio (1999), Octavia Butler’s Lilith’s Brood tril-
ogy (2000), Kim Stanley Robinson’s Mars trilogy (1992, 1993, 1996), 
and Jeff VanderMeer’s The Southern Reach trilogy (2014). It is the first 
book to offer a substantial analysis of novels in which human transfor-
mation arises from the interplay between humans and their new and/or 
changing environments. These changing environments include the Earth 
and Mars under climate change and an alien spaceship. Moreover, the 
human body itself is portrayed as a habitat for bacteria and viruses, 
thus, destabilizing the dichotomy of human versus environment. Stories 
of environmental posthumanism are characterized by political, ethical, 
and epistemological struggles organized around the question of how to 
conceive of, and act on, the mutual transformation of humans and en-
vironments. Whereas some scientists in these stories attempt to stop or 
control the process of transformation without success, the protagonists 
realize that the process is too complex to be harnessed. They patiently 
follow the unfolding change, adapting their own ways of thinking and 
living along the way. The novels picture human beings, and scientists in 
particular, as participants in rather than masters of their environments.
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Furthermore, I argue that these novels contribute to a reshaping of 
literature; ecocriticism; and, more broadly, environmental thought, 
discarding the romantic notion that the environment is a benign force 
unless it is disturbed by humans, instead flagging the complexity, in-
stability, and risks involved in the changing relations between humans 
and their environments. That humans depend on their environment, and 
that humans suffer from environmental degradation, has become com-
mon sense by now; what is not emphasized enough, even in environ-
mental studies, is that this mutual relationship between humans and the 
environment is fundamentally transformative, changing both lives and 
bodies in potentially irreversible ways. This is exactly what the stories 
studied in this book are all about. While stories are never immediate 
solutions to environmental problems, I second Erin James’s claim that 
they can nevertheless generate “respect for comparison, difference, and 
subjectivity, and that respect, in turn, can foster more sensitive and in-
formed discussions of environments and environmental policies” (208). 
Such stories present a new set of problems to think through: how are hu-
man and nonhuman habitats changing, and how is this change of the en-
vironment affecting humans in potentially transformative ways? What is 
the role of technology in these feedback loops, and how can technologies 
be deployed without destroying habitats? How are the risks and benefits 
of these transitions distributed over human and nonhuman populations? 
As these questions make clear, environmental posthumanism is not just 
about imagining and conceptualizing more environmentally sustainable 
modes of living and thinking; more generally, it explores the divergent 
and ambiguous epistemological, social, and ethical implications of hu-
man and environmental transformation.

Hence, the title of this book, Stages of Transmutation, refers to three 
interrelated dimensions. First, a temporal dimension: in the novels’ story 
worlds, changing environments trigger the staged (phased) development 
of new traits and ways of living in human and other species. Rather than 
treating life as a given, these stories present organisms and ecosystems in 
continuous transformation, connecting the lives of individuals to those 
of populations on temporal macroscales. Even death becomes an episode 
in this ongoing story of life. Second, in a spatial sense, the word “stage” 
is meant to evoke an image of the environment as a kind of theater:  
a site of dramatic, transformative encounters between human and 
 nonhuman actors. Although the institution of theater is a human inven-
tion, Darwin was already aware that the aesthetic impulse is not uniquely 
human. Think only of the mating rituals in many species which involve  
song, dance, and performance. Posthuman transformations have an aes-
thetic dimension in that they are performed, and environmental stages 
take a constitutive role in this process. Third, the novels under analy-
sis can be seen as platforms staging an epistemological encounter be-
tween literature and science, opening up possibilities for understanding 
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science, literature, and life differently. These novels can be regarded as 
literary responses to a call from a number of distinguished biologists in 
the past decades to engage more seriously with the influence of the en-
vironment on organisms and to de-emphasize the significance of DNA. 
This is hardly a new concern, but it has attained new salience with the 
rise of fields such as epigenetics. I am convinced that these debates can 
and should inform debates on posthumanism in the humanities and the 
social sciences, and vice versa. Before delving further into biology, how-
ever, I sketch a brief history of human transmutation in literature.

Tales of Transmutation

From the beginning of literature, stories of human transformation have 
traced the connections among humans and the (super)natural forces 
that create and condition them. Here, I limit myself to Western (and 
mostly Anglophone) literature, a major shortcoming that I hope will be 
compensated by others, if indeed the knowledge is not already avail-
able in other languages. One of the most famous musings on human 
transformation in Western literary canon comes from the Roman poet 
Ovid, who, in his celebrated Metamorphoses (first published in the year 
6 AD), narrates the crafting of the world by the Gods, and then recounts 
world history through episodes in which humans transform into var-
ious entities, including animals, a tree, a spring, a statue, a constella-
tion of stars, and a river God. Ovid’s work is mostly based on existing 
Greek mythology, which he blends with historical accounts of life in the 
Roman Empire up to his own time. As Ingo Gildenhardt and Andrew 
Zissos argue, such stories of divinely ordained transformation persist 
during the Middle Ages, despite the fact that Christianity acts as a lim-
iting cultural force, placing under suspicion evocations of magic, witch-
craft, or alchemy. With modernity, this attitude of hostility became even 
more pronounced. Rational, scientific metaphysics rejects any account 
of spontaneous change as supernatural, inaugurating what Gildenhardt 
and Zissos call an era of the “post-metamorphic” (334). However, they 
argue that at the turn of the nineteenth century, the historicization of 
nature in the concept of evolution enabled a return to metamorphosis, 
conceptualizing the human “not as the transcendent term of a fixed and 
divinely imposed zoomorphic scheme, but rather as one more, probably 
transient, stage in nature’s ongoing evolutionary story” (356). This no-
tion of human metamorphosis as a story of evolution that includes all the 
other species in Darwin’s tree of life—indeed, that suggests a fundamen-
tal interdependence between organisms and their wider biological and 
physical environment—is central to the literary analyses in this book.

The idea of a resurgence of tales of transformation after Darwin is 
confirmed by Bruce Clarke, who argues that The Origin of Species gave 
“scientific legs to a premodern body of fantastic tales that had always 
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implied a greater fluidity of organic embodiment than allowed in  Western 
orthodoxies” (2). Since then, I argue, Western literature has developed 
five modes of thematizing human transformation. These modes are not 
mutually exclusive, and although they correlate with genres, they do not 
simply coincide with them. First, human transformation can be a fantas-
tic invention on the part of the narrator: for example, in  Kafka’s 1915 
novelette Die Verwandlung (The Metamorphosis), the disillusioned 
salesman Gregor Samsa wakes up one day to find himself turning into 
an insect. As this transformation is left unexplained, Kafka’s story has 
invited allegorical interpretations that perceive the transformation as an 
expression of social desire: Samsa wanted to escape the confines of a 
society stratified along classist and racist lines. Kafka’s story can be un-
derstood as a work of magical realism, merging the fantastic seamlessly 
into reality rather than questioning its status.

A second, related form of transformation narrative can be found in 
the work of gothic, weird, and fantasy writers such as H.P. Lovecraft, 
Stephen King, and China Miéville, who invent alternate worlds in which 
magical, supernatural transformations are possible, worlds which other-
wise feel quite real. Here, the transformation is not merely an invention 
of the narrator: characters are aware that magical forces are at work. 
As with VanderMeer’s trilogy, The Southern Reach, the reality-effect 
of fantastic narratives is sometimes augmented when the narrator sug-
gests that otherworldly events may be mere products of the protagonist’s 
dreams or delusions. Such stories elicit feelings of discomfort and horror 
by capturing the porosity of bodies and the inauthenticity of personal 
identity.

A third mode is technologically mediated transformation, which is 
abundant in science fiction. There is an interesting tension between 
 anthropocentric and non- anthropocentric approaches to technology: 
are humans deliberately causing their metamorphosis through technol-
ogy (as in H.G. Wells’s The Island of Dr. Moreau [1905]), or are trans-
formations occurring as inadvertent aftereffects of escalated biological 
or nuclear experiments (e.g. Philip K. Dick’s Dr. Bloodmoney [1965])? 
 Alternately, technological modification can be initiated by other entities, 
such as an extraterrestrial species. Alchemical forms of transmutation 
may be considered as well, although here, we arrive at a border zone 
between science and the occult.

A fourth way of representing human transformation is by playing with 
time. At the level of story, the protagonist may use a time travel de-
vice to move backward and forward in time, finding humanity radically 
changed, as in H.G. Wells’s The Time Machine (1897), where a future 
humanity has divided into two species, the brutish Morlocks living un-
derground and doing all the work and the lazy, feebleminded Eloi, who 
live on the surface. On the level of narration, the narrator can simply 
jump in time, which happens in Olaf Stapledon’s Last and First Men, 
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which recounts a succession of different human species over a period of 
many millions of years, each chapter simply jumping forward to the next 
era. The same happens in Kurt Vonnegut’s Galápagos, where a global 
epidemic wipes out all of humanity except a motley crew of tourists on a 
cruise ship, who get stranded on the Galápagos island of Santa Rosalia. 
The reader is then transported to the far future, where the remaining 
humans on the Galápagos have developed furry skin, flippers, and sharp 
teeth to devour fish.

Finally, a fifth way in which human transformation has been repre-
sented in modern Western literature is as a biological event occurring 
in real time, emerging from the interplay between humans and their 
new or changing environments. Only in science fiction stories have I 
come across humans migrating to, or finding themselves introduced into, 
strange worlds that trigger evolutionary transformations. A fascinating 
limit case of this scenario is Theodor Sturgeon’s More than Human 
(1953), which narrates a mysterious process in which six disenfranchised 
children with newly emerging psychic powers are drawn to each other 
and merge into a kind of superorganism. Although no biological expla-
nations are offered in the narrative discourse, the change appears to be 
“epigenetic” (a term coined by the biologist C.H. Waddington only a few 
years after the novel’s publication). In other words, there appears to be 
a biological mechanism at work, where environmental cues trigger the 
activation of genetic pathways.

Most critics have read More than Human in the same vein as Kaf-
ka’s Metamorphosis: as an allegory of social change and a critique of 
individualized, hyper-specialized, disenchanted life. However, from 
the perspective of environmental posthumanism, the story intuits the 
demands of modern societies as an evolutionary pressure, trigger-
ing a sudden turn to recombine cognitive and sensory skills for the 
benefit of an emergent whole. A story of intimate encounter and mu-
tual interdependence, More than Human can be seen as a prototype 
of environmental posthumanism as displayed in the science fiction 
novels discussed in subsequent chapters, novels in which biological 
discourses allow the environment to become much more tangible as 
an agent of change.

Why Science Fiction?

With its interest in new worlds and refusal to take Homo sapiens as a 
given, the genre of science fiction is well suited to bring environmental post-
humanism into narrative representation. As writer and critic of science fic-
tion Brian Aldiss puts it, “the greatest successes of science fiction are those 
which deal with man in relation to his changing surroundings and abilities: 
what might loosely be called environmental fiction. . . . [The] basic impulse 
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of science fiction is as much evolutionary as technological” (29). This is 
not to imply that writers in other genres are simply unable to create similar 
narratives. I will not go as far as the science fiction critic Elena Gomel, who 
argues that realist fiction has an “in-built human-centredness” (26). How-
ever, my observations as a literary scholar and an avid reader of science 
fiction do confirm what other scholars have also noted: speculative fiction, 
and science fiction in particular, is a privileged literary genre for think-
ing about environmental change in a posthumanist vein (Heise; Trexler). 
Through its educated biological and biotechnological speculation, science 
fiction reenvisions human evolution as happening in the here and now, pro-
posing that the viability of our survival lies in our understanding of and 
prudence toward radically destabilized environments.

Environmental posthumanism entails an approach to science fiction 
that differs from the Marxist tradition that has long dominated the field 
of science fiction studies. In this tradition, the reader’s confrontation 
with alterity creates an effect that Darko Suvin, expanding on the work 
of Shklovsky, Brecht, and other Marxist thinkers, calls “cognitive es-
trangement” (4): the feeling that a radically different, fictional world is 
somehow akin to one’s own. Thus, science fiction places the reader’s so-
cietal context in a new light and opens up vistas onto a new, transformed 
community in which, Suvin concurs, “human relations are organized 
more perfectly than in the author’s community” (45). In his seminal es-
say collection Archaeologies of the Future: The Desire Called Utopia 
and Other Science Fictions, Fredric Jameson is in constructive dialogue 
with Suvin, arguing that science fiction, at its best, is “a representational 
meditation on radical difference” (xii). Immediately qualifying this 
statement, Jameson defines science fiction as the genre “devoted to the 
imagination of alternative social and economic forms” (iv). It is in the 
incommensurability between these two statements that I posit my argu-
ment about science fiction: if it has the potential to bring radical differ-
ence into representation by imagining “the future as disruption” (211), 
then why should its import be strictly social and/or economic? Is science 
fiction not rather, in Raymond Williams’s words, “a reworking, in imag-
ination, of all forms and conditions” (209), including those of organic 
and nonorganic matter?1 Rather than being bound to a social (Marxist) 
agenda, science fiction delves into problems of all kinds. Many works 
in the genre confront problems that concern more than just humans. In 
congruence with the scholarship of Haraway, Latour, and Barad, such 
literary experiments always involve wider conditions—ultimately the 
world or life as such—so that they are really “ontogenetic” experiments, 
not merely social ones.2 These novels show that, in the words of Bruce 
Clarke, “natural and social systems both subsist as environments of the 
other, and the system-environment relation is a two-sided form, a mutual 
supplementation, a doppelganger and not a dialectical antithesis” (52).
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Recently, scholars have reread the canon of science fiction through eco-
critical and posthumanist lenses (Canavan; Otto; Pak; Stratton). Certainly, 
the early science fiction of the 1920s and 1930s, as well as the Golden Age 
science fiction of the 1940s and 1950s, is notoriously obsessed with science 
and technology, space flight in particular, and more or less oblivious of en-
vironmental concerns. Novels from this period, which are still seen as iconic 
for the genre by the general public, often unabashedly celebrate military and 
capitalist expansion into outer space. In the late 1950s, this began to change, 
with New Wave authors like Brian Aldiss, J.G. Ballard, and Philip K. Dick 
bringing more socially engaged content and experimental forms into science 
fiction. Frank  Herbert’s Dune (1965), the first in a series of novels dealing 
with humans reshaping, and adapting to, a dry planet, is an interesting limit 
case in this regard: dedicated by Herbert to “the dry-land ecologists,” and 
often considered one of the first environmental science fiction novels, its epic 
style is nevertheless more reminiscent of the sagas of the Golden Age. 

New Wave science fiction is known for a darker, more disturbing con-
tent and tone.

Humans are denaturalized, caught in sublime landscapes of techno-
logical design or polluted natural landscapes, and technologies often 
pervade the human body itself. As evinced in recent films like Wall- E  
(2008) and Blade Runner 2049 (2017), this techno-aesthetics is still 
iconic for science fiction, and it is becoming ever more influential in 
popular culture at large. Humans are imagined as slaves to machines 
they have created, or, alternatively, they have become superhumans who 
struggle to master their own emergent capacities and the responsibilities 
that come with them. In such posthumanist stories, technology is not 
merely a tool; it is also a constitutive part of human bodies and environ-
ments, shattering the idealized image of a “natural” human life. These 
stories critique the naïve techno-optimist approach to technology and 
express major concerns about human impacts on the nonhuman world, 
although those concerns are often understated.

There is a more explicit engagement with the environment that is-
sues from early New Wave science fiction but goes beyond it. In 1963, 
Ballard called for a turn in science fiction toward “inner space” rather 
than outer space, exploring topics and themes outside the refrains of 
space opera and robotics. With “inner space,” Ballard meant not human 
psychology but the human body as well as the earth (instead of the uni-
verse at large). His dystopian novels The Wind from Nowhere (1961), 
The Drowned World (1962), The Drought (1964), and The Crystal 
World (1966) portray an existential and evolutionary crisis of human-
kind threatened by environmental disaster. Dick’s lesser-known novel 
Dr. Bloodmoney (1968) features characters with superhuman capacities 
activated after a series of nuclear explosions. This is another instance of 
environmental posthumanism: rather than a result of deliberate human 
action, the development of new capabilities is precipitated by changes 
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in the environment. The advent of more biologically inspired science 
fiction from the late 1960s onwards, with writers like Joanna Russ, Ur-
sula Leguin, Samuel Delany, James Tiptree Jr., Naomi Mitchison, and 
Octavia Butler, has been key in going beyond the opposition between 
technological and environmental perspectives in the popular imagina-
tion. These authors engaged in a feminist rethinking of the (female) body 
and sexuality, and were deeply concerned with environmental problems 
like overpopulation and pollution, which became increasingly apparent 
during the 1970s. Especially from the 1980s onwards, authors of science 
fiction such as Greg Bear and Michael Crichton, who gravitate toward 
the genre of techno-thriller, have explored the repercussions of new bio-
technologies and forms of genetic information for society, critically in-
terrogating the responsibilities of scientists, governments, corporations, 
and citizens. Although these works are not openly environmentalist—
Crichton has even written a climate-denial novel called State of Fear 
(2004)—they are interesting for their provocative engagement with bi-
ological ideas.

Environmental science fiction offers a critique of individual auton-
omy by bringing nonhuman actants into the story and showcasing the 
costs of neglecting human dependence on the environment. Here, the 
science fictional other—whether an extraterrestrial species, a strange 
technology, or a new landscape—is not merely an allegorical stand-in 
for human differences of race or gender but representative of the nonhu-
man other outside and inside the human. Such stories affirm the genre’s 
ability, in the words of Vint, “to explore and explain the relationship 
between changes in the material world… and changes in the human sub-
jects who inhabit this world” (19). They can be regarded as experiments 
in what Rosi Braidotti calls “nomadic subjectivity” (Nomadic), involv-
ing characters who desire to be open to the world and to transform. The 
windows of perception and understanding are opened to the chaos from 
both inside and outside, a chaos that threatens distinctions between in-
side and outside altogether, causing vertigo but also enabling the cre-
ation of new possibilities for life and living. Humanity is no longer that 
which is given, the very ground of being, but that whose conditions of 
existence must be intuited and transformed (compare this to Foucault’s 
argument that historians should seek to describe the “historical a pri-
ori”3 of what it is to be human rather than simply presupposing the 
human as a disembodied idea).

Crucially, the fascinating de-individualizing turn toward the nonhu-
man is effectuated by drawing narrative tension from biological ideas, 
which occur more or less discretely in the narrative discourse. The story 
of human evolution told in The Southern Reach is a perfect example 
of what Istvan Csicsery-Ronay calls “the science-fictional grotesque,” 
a mode that is able to spark both excitement and confusion by riffing off 
scientific developments “that combine phenomena previously held to be 
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naturally distinct (such as, for example, genetic engineering, molecular 
computing, and Artificial Life) and the constant weakening of category 
boundaries that seems to menace the sense of personal identity” (7). The 
trilogy resonates strongly with strands in biology that stress the dynamic 
interactions and unpredictable turns of natural systems, problematizing 
a tendency to reduce life to the workings of a basic unit, the DNA mole-
cule. It problematizes molecular biology’s claim of having mastered life 
itself by decoding and manipulating genetic information, a claim that 
has been broadcast throughout societies in the past decades. Instead, the 
trilogy suggests that the book of life is created by a myriad of writers 
across scales, from molecules to cells, organs, bodies, ecosystems, and 
planets. It thus fleshes out a particular understanding of development 
and evolution: what develops and evolves are not isolated lineages of 
species but ecological assemblages that coincide with particular bodies. 
For example, in spatial terms, the development of an ant is determined 
in part by internal systems (nervous, respiratory, reproductive, etc.) and 
external systems (the colony, an ecosystem, climate, and so on). This 
inside-outside spectrum is instable, forever changing: the outside is in-
corporated (for example, through eating and learning), while the inside 
is extended or externalized (e.g. through building and communication). 
Temporally, systemic developments are emergent, nonlinear, and thus 
unpredictable, not only because they depend on a vast and unknown 
accumulated history but because they tap from a virtual potential of 
futures or “adjacent possibles” (Kauffman, Investigations). Periodic be-
haviors (life cycles, migration patterns) and gradual behaviors (growth, 
learning) are punctuated with bifurcation events in which the system 
makes a phase transition (reaching puberty, metamorphosis, death). 
These insights of science are, in and of themselves, different ways of 
narrating life, affording new possibilities for writers of fiction.

Building on or resonating with such decentering scientific perspectives, 
the science fiction novels analyzed in this book figure life as staged: an 
environmentally mediated, dramatic, and largely inscrutable event en-
acted by human and nonhuman characters. From a literary perspective, 
this is an interesting turn as most fiction tends to be centered around 
the human and, more narrowly still, around the psychological and so-
cial aspects of human existence. I analyze how these novels, inspired 
by science and technology, perform a literary experiment that unsettles 
conventional relations among characters, story-worlds, and emplotment. 
These elements become much more intimately related, a product of their 
mutually constitutive “intra-actions” (Barad). More strongly than in 
any other genre, science fiction is able to imagine characters and envi-
ronments as two aspects of the same world. It can build plots that are 
essentially reducible to the mutual development of character and world, 
where the character seems to become (a) world, and vice versa. This lit-
erary experimentation, I proffer, is of relevance to storytelling practices 
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across genres and media in an era of environmental and social upheaval, 
redefining what it means to tell stories and how stories can be told.

From Technological to Environmental Posthumanism

The emergence of (environmental) science fiction that critiques a naïve, 
celebratory depiction of technology resonates with a critical turn in 
academic and societal debates around posthumanism. As  scholars 
of posthumanism like Katherine Hayles and Rosi Braidotti have 
 argued,  transhumanists and other techno-optimists are anything but 
 posthumanist: while riffing off the possibilities of transformation, they 
leave the human unquestioned as a universal “we,” a kind of stable essence. 
They also steer clear of a genuine engagement with the nonhuman world. 
One of the most vocal techno-optimists today, Ray Kurzweil,  argues that 
the brain should be recreated in a more durable, silicon-based form to 
replace the human body. If we then connect our brains, we will be think-
ing “in the cloud,” a collective space for the exchange of  information: 
“As soon as we start thinking in the cloud, there will be no natural 
limits—we will be able to use billions or trillions of pattern  recognizers, 
basically whatever we need, and whatever the law of accelerating 
 returns can provide at each point in time” (“The Futurist” 2013: 15).  
Here, the body is presented as nothing more than a container for a hu-
man essence, and a flawed one at that, while the mind persists as a core 
identity. This belief in a human essence also applies to members of the 
techno-conservative camp, where Francis Fukuyama has argued that 
“biotechnology will cause us in some way to lose our humanity—that is, 
the essential quality that has always underpinned our sense of who we 
are and where we are going” (101). Fukuyama’s warning recalls a long 
history of techno-critique, from Shelley to Huxley, urging humans to 
control technology before it controls them. Creating new (bio)technol-
ogies is pictured as a kind of clandestine act, a robbery that takes place 
behind our backs, even as technologies are present everywhere.

In such anthropocentric standpoints, the question of what the human 
is and could become is foreclosed by (implicitly) defining the human 
subject as the very basis of all thought and meaning. Language, as one 
instance of technology, is a key factor in this ontological schema. From 
the post-structuralist viewpoint of Derrida or Foucault, “humanity” be-
comes a kind of axiom for any proposition at all. In other words, human-
ism is circular, tautological: we are human by virtue of our technological 
and cognitive mastery of nature, and this mastery is what allows us to 
assert our humanity through language. As Cary Wolfe has pointed out, 
this unquestioned, violent appropriation of language and thought as hu-
man allows humanist discourse to neglect the scientific fact that lan-
guage is “an essentially non- or ahuman emergence from evolutionary 
process” (120). There is nothing human about the numerous ecological, 
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social, psychological, and technological factors that together render the 
emergence of language and thought possible; rather, the material and 
discursive formation of human beings is in part a result of the interplay 
between these factors. Rather than first asserting a “we” and then sub-
jecting this “we” to a critical introspection, we are confronted with the 
process of becoming human, which has no endpoint—a process that, in 
itself, is fundamentally inhuman.

Another commonality between transhumanists and techno-conserva-
tives, which follows from the previous, is the notion of technology as 
instrument. The maintenance of a humanist worldview seems to depend 
on the imagination of a technologically carved-out path or road that 
“we” have to travel, for better or for worse. This is how the modern 
Ur-story goes: first, we have a human subject equipped with rationality 
and a body, erecting itself, propelling itself into an environment that will 
be his; then, we have the human invention of technology, which allows 
for an extended and more effective deployment of skills as well as the 
outsourcing of tasks, providing a surplus of time and energy, enabling 
intellectual and material expansion. As philosophers of technology have 
argued, this story of technologically mediated progress, which coincides 
with the everyday sense of technology as a practical instrument, fails to 
see that technology is too complex to be fully understood and controlled 
(Lemmens; Verbeek).

Following this strand of technophilosophy, Jane Bennett has argued 
that we should think about the ways in which humans and technologies 
are participants in heterogeneous networks. For instance, she describes 
the power blackout that occurred on August 14, 2003, in the northwest 
of the US and the Canadian province of Ontario as not so much a fail-
ure of human technicians but an instance in which the concurrence of 
various events led to an unexpected behavior by nonhuman actants, in 
this case, electric currents: “Electricity sometimes goes where we send it, 
and sometimes it chooses its path on the spot, in response to the other 
bodies it encounters and the surprising opportunities for actions and 
interactions that they afford” (28). Technological media create possibili-
ties for control, but they also generate new dependencies and risks for all 
actants involved. They are neither merely tools that may fail or succeed 
nor systems to which humans have become slaves but rather “pathways 
through a relational ontology” (Cecchetto 5).

In the absence of strong alternatives, societal debates around human 
enhancement remain split between proponents who argue that the suc-
cess story of technological development cannot be arrested and skeptics 
who call for limits in the name of human dignity. As Stephan Herbrechter 
has argued, techno-optimistic speculations about the future of the human 
have strong ideological effects, converging in “a new narrative ever more 
capable of portraying itself as inevitable, indispensable, and credible” 
(23). These stories carry the logic of self-fulfilling prophecy: they draw 
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from technology to actively work toward a “technological future” that 
is ostensibly great for everyone—a future that is just around the corner 
or even already here. Modern technology, and the ideology of technol-
ogism that fetishizes it, condenses space and speeds up time in all kinds 
of ways—from communication and data storage to transport—making 
it increasingly difficult to imagine a radically different elsewhere. This 
material and discursive colonization of time and space by technology, 
in which writers of science fiction have certainly been complicit, leaves 
a dangerously narrow perspective with which to imagine the future of 
human life in times of environmental upheaval. It is an important task 
of literary, media, and cultural studies to analyze such dominant meta- 
narratives, to see how they sculpt relations between humans, technology, 
society, and the environment, and which societal problems these stories 
obscure.

Although, indeed, technology functions in different ways in differ-
ent contexts, the extreme belief in technological progress and human 
enhancement becomes an occasion for forgetting the (non)human, bio-
logical body and the environment. As Cary Wolfe points out, humanist 
ideology reduces human beings to rational beings, thus “escaping or re-
pressing not just its animal origins in nature, the biological, and the evo-
lutionary, but more generally transcending the bonds of materiality and 
embodiment altogether” (xv). The attribution of thought or conscious-
ness only to the human species is circular and dogmatic: to be human 
is to think; to think is to be human. Denying that nonhuman creatures 
are capable of intelligent, conscious action has helped to legitimate their 
ongoing, violent exploitation. Moreover, humanism has thwarted a rig-
orous analysis of what humanity really is and what it might become.

According to Herbrechter, the critical and speculative posthumanist 
writings of Braidotti, Haraway, Hayles, and Wolfe show that although 
technology is “a privileged form of… the inhuman which has always 
already inhabited the core of the human” (22), there is a need to explore 
posthumanism beyond questions of technology. This brand of posthu-
manism brings bodies and environments, human and nonhuman, back 
into view as complex agential entities rather than as mere slaves to tran-
scendental souls (Plumwood). This turn to the environment is essential 
for my argument here, which is perhaps closest to the work of Haraway, 
whose 1985 essay “A Cyborg Manifesto” can be taken as a mythical point 
of origin for environmental posthumanism in academia. In this essay, 
Haraway pleads for a rewriting of narratives of technological control in 
a more earthly manner, acknowledging humanity’s “joint kinship with 
animals and machines” (295). Having been trained in the field of embry-
ology, Haraway describes life as “the profuse development of topologi-
cally ever more complex things through time out of interaction,” arguing 
that “you ever have organism and environment” but rather “intra- actions 
that construct the entities all the way down” (Williams 2009: 148).  
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Following Haraway, it is imperative to immediately qualify the notion 
of the environment as a condition of embeddedness and a process of 
relating, of always living in, on, between, and through other bodies. 
Just as the body is not a mere vessel for the mind, the environment is 
not an empty space “out there” which can then be filled with thought 
and action. Instead, the environment is the unfolding of “intra-actions” 
(a term Haraway borrows from Karen Barad), which do not have a final 
cause but go “all the way down.” In other words, a posthumanist notion 
of environment entails a turn away from modes of thinking that reduce 
the environment to a passive background for the actions of God, the 
human, the genome, or any other transcendental entity and toward an 
immanentist approach that studies unfolding relations.

Recently, Heather Sullivan has proposed a turn in posthumanist 
theory that is entirely on par with my focus on human embeddedness 
in environments. Building on the work of Stacy Alaimo, Jane Bennett, 
Karen Barad, and others, Sullivan calls for an “ecological posthu-
manism” that merges and expands the concerns of technological and 
 human-animal-oriented posthumanism, placing human life “within 
the biotic and abiotic  processes of material environments” (81). I prefer 
to call this kind of approach “environmental” rather than “ecological”  
because the former term is more exhaustive.

Whereas the term “ecology” has been used in a general sense to de-
scribe a variety of assemblages or systems composed of heterogeneous, 
interrelated parts, for most people, it refers specifically to (the study of) 
relations between living beings and ecosystems. It appears that Sullivan 
uses, or at least gravitates toward, the specific sense of ecology when she 
qualifies the material environments in which humans dwell holistically 
as “the biosphere” (83). Although the indicators “ecological” and “bio-
sphere” imply a focus on particular parts, properties, and affordances 
of environments, Sullivan’s argument seems congruent with the idea 
that ecosystems are always embedded in—functioning in intra-action 
with—technospheres, geospheres, hydrospheres, atmospheres, and other 
systems (and vice versa). That said, I would argue that the term “ecol-
ogy” fails to do justice to the sense of embeddedness in entangled social, 
technological, and physical environments. The point of posthumanist 
thinkers cited by Sullivan is not just to argue that we need to add ecol-
ogy to the common stock of social, psychological, and cultural spheres 
addressed in the humanities but rather to consider the environment as an 
emergent whole of which “the relation is the smallest unit of analysis” 
(Haraway, The Companion Species Manifesto 24). In other words, what 
counts are the relations between human and nonhuman actants and sys-
tems that together make up the environment.

My understanding of environmental posthumanism also builds on 
Alaimo’s concept of transcorporeality, which holds that bodies always 
exist with and through other bodies. In lieu of models that see the subject 
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as self-contained and individual, transcorporeality underscores the mal-
leability and vulnerability of the body caught in flows of food, water, 
cosmetics, clothes, information, images, social scripts, and so on. In 
her book Exposed: Environmental Pleasure and Politics in Posthuman 
Times (2016), Alaimo actually uses the phrase “environmental post-
humanism” offhandedly to typify her approach, arguing that it entails 
“thinking the subject as a material being, subject to the agencies of the 
compromised, entangled world” (158; my emphasis). Alaimo returns the 
word “subject” to its meaning of being subjected—not to a transcendent 
God but to the nonhuman environment, which is not really external to, 
but constitutive of, human existence. From this perspective, neglecting 
environmental costs and risks is a fatal strategy. For the benefit of human 
and nonhuman creatures alike, we must learn to think across spheres.

Environmental posthumanism is more than an umbrella term for exist-
ing conceptual approaches, such as Csicsery-Ronay Jr.’s science-fictional 
grotesque, Haraway’s cyborg ontology, and Alaimo’s transcorporeality. 
I want to push the envelope when it comes to the biological side of the 
human-environment interface, an area fraught with scientific uncer-
tainty and disagreement. I am convinced that debates on environmental 
posthumanism in the humanities and the social sciences overlap signifi-
cantly with theories in biology that deal with gene- environment and 
organism-environment interactions, and the emergence of novel traits 
in species—theories such as epigenetics, symbiogenesis, and phenotypic 
plasticity. If this engagement with science feels like a digression in a 
book whose analyses deal primarily with literary texts, I think that such 
a digression is not only worthwhile but essential if we want to take seri-
ously the nonhuman turn in the humanities.

Posthumanist Biology

Given the great impact of biological discourses, especially since the 
1950s, and with the advent of environmental thinking in the 1970s, why 
are stories of humans transforming in interaction with nonhuman envi-
ronments so hard to find in contemporary Western culture? The answer 
to this question, I believe, goes beyond the commonplace reluctance to 
deal with the inconvenient truth of environmental crisis—the unreal no-
tion that the very architecture of modern living is unsustainable and 
destructive. The reason such stories are relatively rare, I would argue, is 
that they violate two highly interconnected orthodoxies in biology and 
modern society at large.

First, according to the dominant, neo-Darwinist biology, there are, 
quite simply, no sudden transformations in nature; in the words of the 
philosopher Gottfried Wilhelm Leibniz, “natura non facit saltus” (“Na-
ture does not make jumps”). Around the turn of the nineteenth cen-
tury, this idea was famously defended by the biologist Georges Cuvier, 
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who maintained that species are static types, whereas his opponents, 
Jean-Baptiste Lamarcke and Geoffroy Saint-Hilaire, argued that organ-
isms change in response to their environments. Decades later, Darwin’s 
theory of evolution completely ravaged Cuvier’s idea of static natural 
types, offering a tremendous blow to humanist and other forms of an-
thropocentrism. Darwin thought it probably takes hundreds or thou-
sands of years for a species to attain a new form, but he also knew from 
his pigeon-breeding practices that the evolution of novel traits can unfold 
much faster and that many processes taking place under “artificial selec-
tion” can conceivably also happen outside human influence. Although 
known by biologists, this possibility has been structurally downplayed 
and forgotten in biology, which, during the twentieth century, became 
increasingly dictated by quantitative, mechanistic logic from fields like 
physics and information science. According to neo-Darwinism, evolution 
happens unimaginably slowly on a grand scale of time, not in the here 
and now. With evolution relegated to the margins of existence, humans 
become relatively autonomous and stable beings, and (bio)technological 
modification becomes the only realistic option for thinking about human 
transformation. Although an indifferent, mechanistic nature would seem 
to be posthumanist, it brings the humanist subject in through the back-
door. As the ecologist Daniel Botkin argues in his book Discordant Har-
monies (1990), modern science and society at large are still in the process 
of coming to terms with a new image of nature, understood as capricious 
and unpredictable; science knows that the old fantasies of organic or 
mechanistic nature are wrong, but it is just very hard to let go of them.

The second biological orthodoxy is the idea of the environment as 
something external and secondary to life itself. By defining DNA as 
the kernel of life, genetics and genomics have consigned to the margins 
other subfields of biology, such as embryology and developmental bi-
ology, fields in which the environment plays a much larger role (Kay; 
Fox Keller, “Beyond”). As manifested most clearly in Richard Dawkins’s 
book The Selfish Gene (1976), there is a strong ideological connection 
between genocentrism and anthropocentrism: isolating and controlling 
the genome as a kind of ultimate source of life is conducive to the notion 
that life on this planet now revolves around humans and their (bio)tech-
nological interventions. I argue that within this line of thinking, biolog-
ical concepts, practices, and imaginaries have become self-authorizing 
mechanisms, promoting their own position as well as anthropocentrism. 
Neo-Darwinism is consistent with humanist ideologies in which the hu-
man self is the very ground for thought and action per se. The image 
of human beings as purposeful, conscious selves has as its negative an 
image of nature as an automatic, random process (Plumwood).

In order to make sense of stories of non-technological transmutation—which 
would be simply impossible from the neo-Darwinist point of view—I read 
them alongside the work of biologists critical of neo-Darwinism, including  
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Stuart Kauffman, Lynn Margulis, and Susan Oyama. Despite the many 
differences between these biologists, they all share the goal of critiquing 
individual-based, genocentric thinking and moving in the direction of 
multiplicities, relations, and processes beyond centralized control. Against 
the pull of genetic reductionism, these biologists bring back the organism 
as a whole, which has virtually no place in the current biological regime 
(Webster and Goodwin 100), as well as the ecosystem and any number of 
larger spheres. As Paul Griffiths and Karola Stotz phrase it, “the factors 
that interactively regulate genomic expression are far from mere back-
ground condition or supportive environment; rather they are on par with 
genetic information since they co-specify the linear sequence of the gene 
product together with the target DNA sequence” (“Experimental” 12). In 
the same vein, Jesper Hoffmeyer emphasizes that bioinformation is not 
a genetic blueprint or program but an active process in which “the cell 
interprets the DNA” (156). In other words, the cell as a whole is the doer. 
Instead of acting solely on the nuclear DNA, on which most geneticists 
focus, the cell’s activities are “topologically connected to the membranes 
of mitochondria, chloroplasts, the nuclear envelope, the Golgi apparatus, 
ribosomes, lysosomes, and so on” (165). Instead of a mechanistic move-
ment from genotype to phenotype, gene expression is a complex event 
dispersed over an “extended membrane,” which, for Hoffmeyer, becomes 
“the principle locus of life itself” (165–166). These biologists bring into 
view environmental factors as active in the generation of life rather than 
mere results or secondary influences, thereby replacing the linear model of 
“genotype determines phenotype” with a multifactorial topology or com-
plex systems model. In opening up the genome to the messy world outside, 
they emphasize the environmental embeddedness of life in ways parallel to 
the work of scholars in the environmental humanities.

The notion of an extended membrane is a clear example of the 
transcorporeality central to environmental posthumanism, approaching 
the body as a fluid entity for which notions of inside and outside are 
shifting. The same topological fluidity can be detected on higher levels. 
As Susan Oyama emphasizes, the body of the organism is a fundamen-
tally open structure:

If we follow our skin to its transition to the mucous membrane of the 
mouth and throat and beyond . . . we can ask whether our gut sym-
bionts are inside or outside us. A particle of food could be considered 
inside once it has been absorbed into the bloodstream or into a cell, 
but one of our cells similarly resolves, if we look closely enough, to 
a maze of structures, channels, and pores, constantly changing their 
configurations and traversed by frantic traffic. (“Boundaries” 279)

In a similar vein, Margulis and Sagan emphasize that the membrane 
is “a self-maintained and constantly changing semipermeable barrier,” 
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an insight that allows them to “jump organizational levels, from intra- 
organismic cell to cellular organism to organismic ecosystem and bio-
sphere” (“The Uncut Self” 17). One of the most potent images to date 
of the interlinkage of processes at the planetary level is the Gaia hy-
pothesis, which Margulis codeveloped with James Lovelock during the 
1970s (the name “Gaia” was suggested by the English novelist William 
Golding). Here, the earth is envisioned holistically as a living thermo-
dynamic system in which the biosphere regulates the composition and 
temperature of the atmosphere.

My turn to biology as a resource for thinking about posthuman-
ism is not based on a fundamental suspicion of technology in, say, a 
Heideggerian sense; rather, it resituates technology as part of a larger, 
environmental stage. The entanglement of bodies on different scales 
is not distorted but extended, intensified, and accelerated by the in-
troduction of new technologies. In analogy to Haraway’s analysis of 
the cyborg as a cultural figuration for the contemporary entanglements 
of silicon-based technologies and living systems, Margulis and Sagan 
argue that technology is neither human nor “unnatural” but rather im-
manent to the world (“The Uncut Self” 19). The flip side of this sys-
temic view is that there is nothing inherently “natural” or “organic” 
about life: an organism is merely one actualization of life’s potential. 
Technology is an extension of an organism’s capacities (perceptive, mo-
toric, and so on), and these abilities evolve and proliferate throughout 
the natural world so that now, humans wield the bacterial ability of 
gene recombination.

Another important consequence of this view, which ties into the call 
for an environmental posthumanism in the humanities, is that human 
interventions through science and technology should always be assessed 
as part of, and limited by, conditions that are not human-controlled. The 
ethologist Jakob von Uexküll, founder of the field of biosemiotics in the 
early twentieth century, likened nature itself to a formidable artist or 
engineer, who folds, knits, and weaves a cosmic tapestry that is itself. 
According to Uexküll, Lamarck was the “first researcher who occupied 
himself with the technology of Nature… to bring the long neck of the 
giraffe into consonance with the tall trunk of the palm tree,” but in the 
nineteenth century, this interest was replaced by “speculations about an-
cestors’ influence,” thus diverting attention from “the true technologi-
cal problems” (194). The creation of nature, Uexküll argues, does not 
unfold from an internal plan or image, a molar (human) or molecular 
(genetic) self. What a body can do is dependent on how other bodies in 
the environment perceive it, and this perception is always already an act 
of creation, of writing: “all the properties of things are nothing other 
than the perception signs imprinted upon them by the subject with which 
they enter into a relation” (201). Uexküll’s ideas prefigure the emer-
gence of contemporary research fields such as biosemiotics, multispecies  
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ethnography, and field philosophy, in which images, feelings, and ideas are 
thought of as conditioned by (non)human environments and encounters.

A complex approach to temporality, too, is key to a posthumanist 
biology that resists the promises and predictions of what I have called 
“control science” (“Thinking”), a conglomerate of corporate and 
state-financed research intent on making life transparent, manageable, 
profitable, and safe. Such a promissory regime is based on the assump-
tion that self-contained bodies (human bodies and the DNA molecule in 
particular) are the bearers of life. The genome, here, is seen as a kind of 
materialization of evolution, an archive of biotechnological possibilities. 
As Jacky Leach Scully warns, this compartmentalization of life “at the 
level of an individual biology” (361) reproduces a neoliberal ideology of 
self-governing individuals, with no need for solidarity or political ac-
tion. As a consequence of this focus on individual bodies, Griesemer 
has argued, the very process of life “is pushed into the methodological 
background” (222). Oyama supports this observation, arguing that the 
molecular paradigm in biology is based on “metaphors of containment” 
in which “an entity’s futures are imagined somehow to be enclosed or 
prefigured in it” (“Boundaries” 275). Research on the reverse engineer-
ing of bodily cells into so-called pluripotent stem cells (cells that have the 
potential to turn into any kind of cell) can be seen as indicative of a wish 
to control the very creative potential of life, technologically shaping the 
future of life on earth and perhaps even beyond.

This attempt at annexing the future into the present runs counter 
to the notion of emergence in complex systems biology. As Kaufmann 
explains in Investigations (2000), the emergence of new forms in evo-
lution can neither be traced back along linear pathways to a final cause 
nor be extrapolated to presage the future: 

Although any specific instantiation of an adaptive step to a fitter 
function or new function will in fact utilize some specific cellular 
or molecular screwdrivers, which ones may happen to be the ones 
so selected cannot be algorithmically prestated. In this sense, the 
adaptive change of the organism is beyond entailing law and beyond 
statable mechanism. (11) 

In Kauffman’s work, laws do not somehow precede reality itself, as Kant 
would have it—be it in the mind of humans or in the realm of God. Laws 
themselves are part of evolution. This acknowledgment of the unknowabil-
ity of the future is emancipative: in Margulis and Sagan’s words,  evolution 
becomes “everybody’s story” (Acquiring xvi). Far from being the exclu-
sive domain of science, Oyama argues that evolution could become a new 
“origin myth” for humanity in an era of globalization, “a narrative that 
characterizes the present as it names the past” (Evolution’s Eye 171).  
In this post-neo-Darwinian guise, I would rather call evolution an 



22 Introduction

“emergence myth” than an origin myth: it’s an ongoing, nonlinear story 
in which past, present, and future all communicate with each other.

Each in their own way, these biologists bring to the fore the reality and 
significance of symbiotic embodiment, ecological embeddedness, and sus-
ceptibility to transformation. They confront Western culture with the idea 
that everything is connected, an idea that has never really waned, as ar-
gued by Bruno Latour in We Have Never Been Modern (1993).  Darwin’s 
descriptions of the overwhelming diversity of biological forms encoun-
tered on his journeys can be seen as just such a confrontation. In The 
Origin of Species, he criticizes the “ignorance” of biologists denying “the 
mutual relations of all the beings which live around us,” relations that 
determine “the future success and modification of every inhabitant of this 
world” (68–69). The challenge presented is not to “return” to some hypo-
thetical moment of unity but to reinvent a world of immanent connections 
and readapt the tools of thought that have too often obscured this world. 
In this encompassing story, life is not purely biological.  Evolution is not a 
biological theater piece performed on the stage of the inorganic world, a 
piece now partially directed by humans through science and technology. 
The narrative of evolution partakes of all the strata of life, their mixtures 
(such as cyborgs), and all the systems that pervade the strata (climatic, 
economic, and so on). It follows that scholars ought to resist the illu-
sion of surveying the emergence of an evolutionary paradigm from a safe 
distance: they must actively participate in the story of evolution, which, 
according to Andrew Pickering, ultimately means forging “an evolution-
ary theory of indefinite scope” (The Mangle 247). Needless to say, this 
daunting task is long term, collective, and interdisciplinary.

The Science of Science Fiction

Along with genres such as popular science and nature writing, science 
fiction is a forum where major scientific tensions such as those discussed 
above are explored in a more or less free manner and where evolution is 
imagined anew. Before returning to the question of environmental post-
humanism, I want to dwell on the relationship between science fiction 
and science, and the way it has been treated in literary studies and science 
fiction studies, in particular. Writers of science fiction are not as tightly 
bound to the requirements of sense or verisimilitude as those working in 
law, science, or philosophy. They borrow from scientific ideas to bring to 
light areas of existence that usually remain underthought in everyday life: 
from the very small to the very large, from the deep past to the far future. 
They open the black boxes of nature and technology, confronting readers 
with the overwhelming complexity and unpredictability of life. From the 
1960s onwards, science fiction has become increasingly occupied with 
broader societal questions, linking scientific content with problems of the 
humanities and the social sciences. As I argue in this book, the genre even 
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provokes novel ways of working together across (academic) disciplines, 
figuring as a kind of laboratory for narrating life anew. The outcomes of 
science fiction’s literary experiments trickle down in society, where they 
may be picked up by anyone, including scientists, philosophers, and art-
ists working in different genres and with other media.

Some scholars have worried—unjustly, I think—that by turning quasi- 
scientific, literature may lose its unique characteristics: ambiguity, irony,  
reflexivity, and so forth. Coming from this angle, Fredric Jameson’s argu-
ment is that science fiction’s intervention is fundamentally different from 
the basic operation of the sciences: reality is represented not in a direct way 
but in a roundabout manner, through allegory: “Allegory happens when 
you know you cannot represent something, but you also cannot not do it” 
(Zhang and Jameson 32). Hence, Jameson and others have been critical of 
some of the “hard science fiction,” by authors including Greg Bear, which, 
these critics argue, incorporates science and technology as mesmerizing 
spectacles that merely reify present structures of power. Similar defensive 
maneuvers can be observed at the other end of the literature-science spec-
trum. As Colin Milburn has demonstrated in his book Nanovision: En-
gineering the Future (2005), pioneering nanoscientists seek to bolster the 
credibility of their promissory stories by emphatically dissociating them 
from pseudoscientific speculations in popular culture. Both these instances 
of “boundary work” (Gieryn 34), I argue, may lead scholars to ignore the 
narrative possibilities of scientific content, possibilities that are exploited 
across genres, discourses, and disciplines.

Interpretations of science fiction that neglect or reject scientific con-
tent per se often evoke an image of science as a master discourse that 
may threaten to “take over” its literary host. Indeed, science fiction 
can offer irremediably scientistic characters: hard-nosed defenders of 
science as a neutral and superior discourse (for example, in the work of 
Golden Age authors John Campbell and Robert Heinlein). However, 
approaching such texts from the perspective of science and technol-
ogy studies reveals how they actually often break down the image of 
science as an impervious bastion of knowledge, exposing its internal 
tensions as well as its entanglements with and dependence on a host 
of societal actants. Akin to work in contemporary history, sociology, 
and anthropology, science fiction is able to deconstruct the image of 
science as repository of truths, showing the practices through which 
science is performed, which include ideas, feelings, images, stories, 
attitudes, visions, desires, and so on. The relationship between science 
fiction and science thus becomes, in Milburn’s words, “not one of di-
chotomy but one of imbrication and symbiosis” (269). Just how hard 
it is to come to terms with this complex relationship is evinced in Ist-
van Csicsery-Ronay Jr.’s assertion that “precisely because a gap exists 
between the fundamentally rationalistic, logocentric universe of scien-
tific discourse and the diffuse culture of social myths and alternative 
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rationalities, science fiction texts are expected to involve playful de-
viations from known scientific thought” (6). Here, flagging science 
fiction’s capacity to offer “playful deviations” comes at the cost of 
reducing science to the stereotypical image of a systematic, rigid, and 
rational practice that scholars in STS have sought to problematize in 
the past decades.

Science fiction is a key site where scientific ideas are translated, modi-
fied, and dispersed. Biological science fiction can be seen as a crucial 
 element in the emergence of a “biocultural” imaginary (Davis and  Morris), 
the double helix being one iconic image in this imaginary  (Franklin; 
Nelkin and Lindee; Roof; Van Dijck). However, science fiction is not 
a mere conduit for scientific culture or a cathartic digestion of cultural  
hopes and fears around science and technology. It shows how scientific ideas 
and practices operate in society at large and how biology, in particular, be-
comes a key dimension of human existence. Lay characters, too, become 
scientifically savvy, especially when it comes to their own health. Science 
fiction displays the emergence of what Paul Rabinow has termed “biosoci-
ality,” the formation of social relations on the basis of common biological 
characteristics, such as disease (patient groups). It explores the formation of 
“biological citizenship”; the rising awareness of one’s biological constitu-
tion, which must be optimized and kept in control; and “biocapital” (Sunder 
Rajan), the commercial possibilities of understanding and harnessing life. 
Furthermore, as a literary mode unraveling (quasi-)scientific problems with 
references to, or strongly resonating with, science, the genre lays bare the 
“moral imperative or navigational system” (Canavan, Sklarr and Vu 208) of 
science itself. It achieves what Hub Zwart sees as an important use of scien-
tifically inflected literature in general: to unearth the (often conflicting) sci-
entific ideas, desires, and attitudes that usually remain under the surface in 
actual, daily scientific practice (“Understanding”). As scholars in the field of 
literature and science have demonstrated, the domains of literature, art, and 
science are in continuous communication, belonging to the same historical 
episteme and roughly following a particular (scientific) “paradigm” (Kuhn). 
Finally, science fiction is a form of unruly interference, a border crossing into 
scientific terrains, such as evolution (Doyle), vitalism (Mitchell), contagion 
(Wald), or the nanosphere (Milburn). It introduces cutting edge, controver-
sial ideas and practices into fictional test-environments, exploring their epis-
temological, political, and ethical possibilities and risks. 

The complex and productive relationship between literature and sci-
ence that science fiction proffers is captured in the following program-
matic statement by literary scholar Roger Luckhurst, who argues that 
genres like science fiction and popular science should not be figured as 
mere “pseudoscience”:

The aim is to regard science fiction and allied genres as histor-
ically situated forms that constantly change shape and boundary 
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as scientific and technological possibilities emerge, the genre seiz-
ing opportunistically on new anomalies or nascent states or break-
throughs, working proleptically to open up (or close down) their 
cultural and narrative possibilities . . . It is less, then, that science fic-
tion and its cognates are to be judged as inside or outside “proper” 
science but more that these fictions might be seen to occupy the 
temporary intervals when knowledge is controversial and in flux, in 
the phase-space between anomaly and normalization. (“Pseudosci-
ence” 404)

As this statement makes apparent, the scientific content of science 
fiction is least interesting when it amounts to a mere exhibition of 
scientific accuracy and authority—for example, by presenting facts. 
The most “experimental” science fiction finds its niche in the “phase-
space between anomaly and normalization,” where it continually 
tends toward problems that cannot at present be solved by science and 
technology.

What materializes in this approach to science fiction is a dynamic 
understanding of science in which the latter, rather than being repre-
sented as an authoritarian monolith, is taken as a highly differentiated 
set of fields, people, institutions, practices, ideas, attitudes, emotions, 
and so on. Science fiction can be a worthy partner for science and tech-
nology studies in laying bare the epistemological and political tensions 
of contemporary technoscience: for instance, those between the gene/
genome-centered focus and the interactionist-emergentist approach cen-
tral to the novels analyzed in this book. Science fiction portrays the 
ways in which different (scientific) modes of understanding connect, 
diverge, and clash as expert individuals and groups surveil their intel-
lectual territories. Placing science within a larger world, showing that 
it is, after all, one (potent) human endeavor among others, undoes the 
scientistic fantasy of science as master discourse and objective method 
free of all things social, cultural, subjective. As Sherryl Vint has ar-
gued, science fiction can complement science and technology studies 
by construing an “amodern” model of science beyond dualisms of sci-
ence versus fiction, science versus society, science versus the humanities, 
or science versus religion (“Archaeologies”). In place of a withdrawn, 
objective science that claims to be the sole rational agent, while the 
nonhuman world passively waits to be analyzed, such an “amodern” 
science acknowledges its participation in a larger network of human 
and nonhuman actants.

I argue that environmental-posthumanist science fiction draws on sci-
ence to embed the human (mental lives, social forms, urban landscapes, 
technologies, and so on) in its nonhuman environments, zooming in 
on the microworld of particles and looking outward toward the mac-
roworld of planetary and cosmic systems. Thus, science fiction explores 
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new possibilities for narrativity—not necessarily in the sense of creating 
new narrative forms but in the sense of presenting physical and biologi-
cal environments as constitutive of narrative events rather than as mere 
objects or backgrounds for human action (Buell). In environmental- 
posthumanist narratives, I argue, humans are introduced into experimen-
tal worlds in which they transform in interaction with their environments. 
This experiment is simultaneously ecological (ecologists use the term  
introduction to denote the placement of animals in new environments), 
social, and sometimes physical. Such tales of human transformation of-
ten involve exaggeration, projecting the spectacular metamorphic capac-
ities of bacteria and caterpillars onto humans. But these fantasies intuit 
a truth that science has been uncovering in the past half century or so: 
the environment impacts human (and other) life much more profoundly 
than the Western notion of “autonomous human subject” permits.

In moving into the microworlds inside (human) bodies and the mac-
roworlds of outer space, science fiction treads on terrains that scientists 
are most familiar with. In order to build and navigate these worlds, sci-
ence fiction incorporates scientific content which—and this is crucial— 
functions as part of the literary machine, in particular through the 
literary device of the novum (the central idea or problem driving the 
plot). This incorporation can be regarded as a kind of epistemological 
“alliance” (Clayton 824) or symbiosis: science becomes a symbiont that 
is useful for the literary organism but also a source of unpredictable 
mutations. Taking scientific ideas, desires, attitudes, and practices as im-
portant raw material, the science fiction writer adopts a language that 
is not his own, using that language in a very different way. He is free to 
delve into any field or problem, unencumbered by the disciplinary and 
methodological constraints that scientists have to deal with. This is a 
risky experiment with the limits of literature: how much scientific detail 
can the writer and the reader take? How much science can the story ab-
sorb without succumbing to its weight? The symbiosis of science fiction 
constitutes an exchange of traits: a becoming-scientific of literature and, 
at least potentially, a becoming-literary of science.4

Science fiction at its best imagines science and humanity not as sta-
ble, autonomous entities but as parts of planetary and even cosmic as-
semblages open to change. The genre is capable of thinking along with 
science, not just by extrapolating from facts but by exploring anomalies 
and complex problems. It is often on the cutting edges of science, those 
nomadic areas between the disciplines, that science fiction finds fertile 
ground for exciting stories, riffing on possible connections between the 
hard and soft sciences, anthropological and nonanthropological con-
cerns. For me, reading science fiction literally is emphatically not about 
claiming some kind of scientific factuality or detecting what Freedman 
calls a “cognition effect” (17) but about attending to the singular dif-
ference that each epistemological encounter produces.5 As we shall see 
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in Chapter 1, in Robinson’s Mars trilogy, the novum of life on Mars 
includes divergent processes that require different scientific vocabular-
ies: the coevolution and proliferation of species, the transformation of 
atmospheres, the psychosomatic ordeals of individual scientists living on 
Mars, the seclusion and blending of scientific and cultural groups, and 
the emergence of new societies and ways of thinking.

Some Notes on Method and Interdisciplinarity

The central phenomenon this book deals with is narrative, understood 
as a way of knowing that is used across genres and practices. The sto-
ries of transformation analyzed in the chapters reframe the story of 
evolution holistically, connecting different levels of reality: the ecolog-
ical and the technological, the physical and the mental, the molecular 
and the cosmic, the scientific and the humanistic, the historical and the 
futuristic, the experiential and the theoretical. What are the different 
representational strategies for thinking about the transformative entan-
glements of human and nonhuman bodies? How do literary stories of 
evolution gain traction by implicitly or explicitly referencing ideas from 
biology (as well as other sciences, philosophy, and theology)? I argue 
that science is a rich source for fiction in part because science itself 
uses dramatic tropes and story frames. As Donna Haraway notes in an 
interview, “embryology, developmental biology, evolution and ecology 
are the biologies where you can’t forget history. They are relentlessly 
storied, where narrative is part of the practice and crucial to the the-
ory” (Williams 148).

Analogous to the evolutionary adventures of human and nonhu-
man bodies in science fiction, this book introduces different species of 
knowledge―literary, scientific, and philosophical―into one another. 
This praxis comes from my own peculiar background, being trained 
in literary and cultural studies as well as science and technology stud-
ies. Rather than reading literature comparatively or reflexively, I read it 
 “diffractively” (Barad), that is, as a producer and a product of relations 
between different modes of thought. Such a reading strategy is especially 
prevalent in the field of literature and science, where a literary work like 
Herman Melville’s Moby-Dick, or the Whale (1851) can be regarded 
as a way of thinking along with science about the question “What is a 
whale?” (Zwart). On this diffractive model, literature becomes a stage on 
which the dramas of science and philosophy are performed; philosophi-
cal  concepts are enriched by adding literary and scientific ingredients; and 
science is pushed to its limits by philosophical and literary experimen-
tation. Such epistemological encounters in foreign territory, potentially 
leading to symbiotic relations and triggering unexpected changes in each 
species, can be understood as what philosophers Gilles Deleuze and Félix  
Guattari call “nomadic thought” (A Thousand 320). Rather than thinking 
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“about” or comparing other forms of knowledge, the nomad scholar or 
scientist is fully immersed in interdisciplinary fields, following problems 
that always come from elsewhere. I hope my work can be a provocation 
to much more thoroughgoing engagements between the academic disci-
plines based on common problems. If disciplinary research has allowed 
unprecedented insight into particular aspects of life, it is also the pro-
ducer and product of an inability to approach the coevolution of human 
and nonhuman bodies holistically. We, in academia and elsewhere, need 
to experiment with new methods, theories, and modes of communica-
tion to render thinkable and actionable the connections among social, 
cultural, and biophysical processes that sculpt twenty-first-century life.

Of course, such interdisciplinarity is never a goal in itself, nor is it 
without risks of misunderstanding, naiveté, or even insult. But misun-
derstanding can be seen as a road to learning, naiveté can be seen as a 
prelude to creativity, and insult can be seen as the beginning of reconcili-
ation. In any event, I am not in favor of analyzing or critiquing scientific 
discourse from an outside position or sticking to a partition of labor in 
which science deals with material reality, while the humanities deal with 
representations of that reality. I agree with Dana Philips that, in this 
mode of analysis, “you can say whatever you like, so long as you are care-
ful to keep the onus of truth squarely on the shoulders of your opponent 
and to disavow any desire to make a rival claim about the nature of real-
ity of your own” (86). Nor do I subscribe to a tradition of critique in the 
humanities that is based on negation, opposition, and judgment (Felski; 
Bunz, Kaiser, and Thiele; Latour, “Why”). The goal is not to reactively 
assess literary stories, scientific ideas, and philosophical concepts but to 
test their affordances and limits, and to see how reading them together 
can enrich our understanding of them and hence their usability.

As a final note, all the novels under scrutiny in this book happen to be 
authored by writers from the US—a result of the dominance of science fic-
tion writers from the US and my academic background in Anglo- American 
fiction. It is my hope that others will help to take this project beyond US 
literature and culture. With their planetary, if not cosmic, scope, it is 
easy to forget that science fiction stories come from particular cultural 
locations. Whereas this study does not follow a cultural/area studies ap-
proach, other scholars have abundantly demonstrated the meaning of sci-
ence fiction for US society, which culminates in the question of how to deal 
with Others (Vint; Wald). The stories of human evolution in response to 
new worlds analyzed in this book resonate strongly with a number of key 
aspects of US culture: a history of colonial expansion in North America 
and beyond; a continuous struggle with handling cultural and biological 
differences between people (race, gender, sexuality, religion, and so on); a 
veneration of pioneers, exploration, and innovation, chiefly in science and 
engineering; and a fascination with the prospect of developing superhu-
man abilities. A common attitude toward otherness in US society involves 
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upholding a presumedly normal “Americanness” and foregrounding the 
strength and autonomy of individuals, creating the paradox of having to 
be ordinary and outstanding at the same time. In science fiction, super-
heroes best illustrate this cultural ideal. The role of aliens and zombies is 
mostly to threaten the individual, sometimes even from within, as in Rid-
ley Scott’s science fiction horror film Alien (1979). Especially since the civil 
rights movements in the 1960s and 1970s, writers, artists, and activists 
have reframed the question of difference, stressing that the self is always 
already another and that culture is composed in symbiosis, not by individ-
uals defending their liberty tooth and claw. The normality and autonomy 
of “America” was put into question, the name itself conflating the country 
with two continents and suppressing an imperialist history reaching into 
the present.

*

Chapter 1, “Introduction: Kim Stanley Robinson’s Mars Trilogy,” 
reads Robinson’s acclaimed Mars trilogy (1992; 1993; 1996) through 
evolutionary psychologist Susan Oyama’s concept of “constructive inter-
actionism.” According to this theory, molecular biology wrongly posits 
the environment as a secondary, external influence on life. Instead, any 
life-form should be understood as a producer-product of interactions 
across molecular, cellular, organismal, ecological, geological, and cos-
mic scales. In the Mars trilogy, this theory becomes palpable as scientists 
are experimentally “introduced” into a new, Martian environment and 
start to change in ways that are not just technological. Even before they 
arrive, the scientists decide on a radical plan: to start a new society on 
Mars and make it their home. Gerontological treatments and drugs allow 
the scientists to adapt to the hostile Martian environment and to carry 
out massive geo-engineering projects. In several stages that span almost 
two centuries in total, the face of the planet turns from red to green (due 
to the introduction of plants and trees) and eventually from green to blue 
(after Mars’s ice cap has melted, creating oceans and seas). While state 
and corporate forces try to harness the transformation, it soon becomes 
clear that the biosphere, including the human species, is changing in un-
foreseen ways. As an unidentified narrator proclaims, it is Mars itself 
(read: the network of planetary systems) that is the most advanced “ge-
netic engineer.” Life on Mars arises not from a human bauplan but from 
the constructive interaction between systems. As this chapter demon-
strates, those scientists in the trilogy who understand the Martian ex-
periment along the lines of Oyama’s constructive interactionism are most 
successful at coping with the tough conditions on Mars and giving birth 
to sustainable ways of living. Interspersing the story with segments of 
(quasi-)scientific discourse, I argue that the trilogy can be read as a prov-
ocation to the environmental humanities, linking social, cultural,  and 
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psychological concerns with biophysical ones and foregrounding the 
transformative nature of human and nonhuman entanglements.

Chapter 2, “Infection: Greg Bear’s Darwin’s Radio,” reads Greg 
Bear’s fast-paced techno-thriller Darwin’s Radio (1999) together with 
evolutionary biologist Lynn Margulis’s theory of symbiogenesis, which 
holds that DNA is an assemblage of many genomes acquired in symbi-
otic relations. In Bear’s novel, which was partly inspired on Margulis’s 
theory, the course of human evolution is altered by the activation of 
an endogenous retrovirus, ironically located in a so-called “non-coding 
region” of the human genome. This activation, termed SHEVA (Scat-
tered Human Endogenous Retro Virus Activation), causes a number of 
anomalous symptoms, especially in pregnant women, including a leath-
ery facial skin and malformation of the fetus. Initially perceived as a 
global plague, SHEVA provokes mass panic. In the US, a task force is 
assembled to control the crisis and to find out how SHEVA operates at 
the genomic level. However, as research progresses, it becomes mani-
fest that SHEVA is too complex to locate, decode, or treat—moreover, 
it does not represent a disease at all but rather a complex transspecia-
tion event. I argue that Darwin’s Radio illustrates the dynamic between 
what Deleuze and Guattari have called “State science” (the genocen-
tric approach to life) and “nomad science” (represented by Margulis’s 
symbiotic approach). State science’s focus on control, prediction, and 
short-term solutions is revealed as ineffective and even counterproduc-
tive. The more nomadically inclined scientist-protagonist Kay Lang 
speculates that SHEVA constitutes an intelligent, species-wide response 
to signals from a fast-changing global environment. Bear’s literary ex-
periment asks the question “Who are we?” in a very different way from 
most literature, showing how the human is always already infected with 
the nonhuman. It achieves this vision of life by juxtaposing and eventu-
ally merging the plotlines of the main characters with a larger spiritual 
and evolutionary story running from the prehuman to the posthuman, 
a story that is imagined by the characters themselves through dreams, 
epiphanies, brainstorm sessions, and other revelatory moments.

In Chapter 3, “Disintegration: Jeff VanderMeer’s The Southern 
Reach,” I analyze how the Southern Reach trilogy presents the reader 
with yet another kind of environmental posthumanism, one that fore-
grounds the possibility of chaos and destruction when humans are ex-
posed to a radically alien environment. The gradual transformation of 
human beings by the mysterious Area X, and the disintegration of pre-
conceived plans, evokes postmodern themes of the collapse of truth and 
meaning. On a broader, ecological note, I read the trilogy along the 
lines of the work of James Lovelock, Daniel Botkin, and Stuart Kauff-
man, as a confrontation with another kind of environment in a time 
of climate change. Like Lovelock’s Gaia theory, the trilogy combines 
the notion of the environment as an intentional entity with that of an 
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anonymous system, imagining Area X as both a place and an actant. In 
the story-world, the notion of nature as “normal” is put into question: 
as in Darwin’s Radio, the nonhuman world somehow refuses to become 
intelligible and predictable, but here, the consequences are much more 
disconcerting. In place of the topos of humans disturbing nature, here, it 
is the world (no longer clearly distinguishing nature from culture) that is 
disturbed and disturbing in-and-of-itself. By focalizing through human 
characters-in-transformation, the trilogy allows the reader to eventually 
experience radical alterity as something other than merely destructive. 
Characters begin to see that Area X is not merely defying the existing 
laws of biology but operating altogether beyond the notion of law, in-
stantiating Kauffman’s idea of the universe creatively working toward 
“adjacent possibles.” If humans are always becoming something else, 
it is because of their participation in a larger world that is evolving cre-
atively, a process that includes death as an enabling limit. I end the chap-
ter by analyzing the confrontation with death and possible extinction in 
the trilogy through Rosi Braidotti’s posthumanist ethics in The Posthu-
man (2014), in which she argues that in a time of environmental crisis, 
“making friends with the impersonal necessity of death is an ethical way 
of installing oneself in life as a transient, slightly wounded visitor” (132).

In contrast to the other works under analysis, Octavia Butler’s ecofem-
inist science fiction trilogy Lilith’s Brood (2000) gives the reader an 
extremely intimate account of a transmutation event resulting from an 
encounter between humans and extraterrestrials. Chapter 4, “Amalga-
mation: Octavia Butler’s Lilith’s Brood,” reads Butler’s acclaimed trilogy 
alongside the recent work of Donna Haraway, in which the relations be-
tween species are center stage. Taking the cue from Haraway’s concept 
of worlding (2014)―the story/world as a co-construction of human and 
nonhuman actors―this chapter analyzes Butler’s trilogy as a literary ex-
periment in coevolution, in which literally everything affects everything 
else. In Lilith’s Brood, an extraterrestrial species called Oankali has 
rescued humanity from Earth, which had become inhospitable due to 
pollution and atomic warfare. They start an experiment of genetic trade 
in which humans and Oankali eventually transmute into another kind 
of being. The trade, however, is hampered by a significant number of 
humans, who fear losing their human identities and autonomy. Literary 
critic Molly Wallace has argued that the Oankali’s natural capacity for 
genetic engineering represents strategies of contemporary technoscien-
tific biopower where genetic engineering is falsely presented as some-
thing inevitable and inherently beneficial. This chapter diverges partially 
from that reading, emphasizing that the Oankali embody a much more 
ambiguous technoscience. The Oankali’s experiment challenges humans 
(including the reader) to think of life along the lines of environmental 
posthumanism as a process of encounter and immersion into unstable 
environments. The genetic trade takes place in and on multiple stages, 
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whose unfolding is unpredictable, thus problematizing the idea that life 
can be molded at will through the controlling of DNA and the concom-
itant suggestion of a passive, environmental background.

The coda, subtitled “Bringing Literature to Life,” rehearses some of 
the key findings of this study, arguing that science fiction, through an en-
gagement with biological ideas, brings life into literary representation— 
not merely the lives of human beings. It discusses briefly a number of 
literary and scholarly works that seem particularly promising for devel-
oping and interrogating the perspective of environmental posthuman-
ism. Specifically, it dwells on works that explore the theoretical and 
narrative possibilities of epigenetics, a field of biology that is bound to 
elicit more literary responses in the near future. Epigenetics, the study 
of how cellular mechanisms regulate the expression of genes, is seen by 
many biologists as a definitive blow to genetic determinism. As epigen-
etic regulation operates in response to cues from the environment (from 
the immediate cellular environment to the body and the environment as 
a whole), it is likely that many of the things organisms do (eating, sleep-
ing, etc.) and experience (from weather to culture) have an immediate 
effect on the body and possibly even the bodies of future generations. 
If, as a consequence, there is no longer a neat separation between nature 
and nurture—I really am what I eat!—what are the implications for the 
study of life and the boundaries between the natural sciences, the social 
sciences, and the humanities? What role will literature play in reshaping 
these boundaries, and (how) will these still uncertain, inchoate insights, 
in turn, reshape the very matter of literature and story?

Notes
 1  For a comparison between Jameson’s and Williams’s approaches to science 

fiction, see Andrew Milner.
 2 For an explanation of the differences between sociological, epistemological, 

and ontogenetic approaches to the question of experimentation in science 
studies, see Robert Mitchell, pp. 18–22.

 3 For a comparison of Foucault’s understanding of “historical a priori” and 
Husserl’s initial usage of the term, see Johanna Oksala.

 4 Although the figuration of a symbiotic relationship between science fiction 
and science certainly has affinities with Mikhail Bakhtin’s conception of 
dialogism, the latter is to be taken first and foremost as a relationship in 
discourse and is more aligned with the notion of intertextuality than with 
the epistemological relationship at issue here.

 5 Darren Jorgensen has also argued for a literal (rather than allegorical) read-
ing of science fiction. A similar emphasis on literal writing is espoused by 
China Miéville, who argues that science fiction writers should be devoted to 
“the development of a radical, aesthetically estranging and narratologically 
rigorous literature of literalized metaphor and alterity.” Although my empha-
sis in this chapter is on scientific content, I agree with Miéville that writing 
(or reading) literally does not require what Jameson and Suvin refer to as a 
cognitive outlook and thus also pertains to genres like fantasy and weird. 
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In Kim Stanley Robinson’s acclaimed Mars trilogy, a group of one 
hundred scientists is sent on a mission to Mars to explore the planet 
and build the first human settlements. Well before the scientists even 
reach Mars, they concoct a variety of plans that envision a much more 
intense and long-term presence on Mars than initially intended. Phys-
icist Sax Russell, one of the key characters, unfolds a plan to modify 
the planet’s atmosphere in order to make it breathable by introduc-
ing genetically engineered, oxygen-excreting microorganisms. Cov-
ering a period from the 2020s to the 2210s and encompassing over 
2,300 pages, the trilogy takes the reader through a metamorphosis 
of Mars from its familiar rocky surface (Red Mars) to a planet cov-
ered by plants, mosses, trees, and even animals (Green Mars) and fi-
nally to a planet with vast oceans, not unlike the Earth (Blue Mars). 
Scientists execute mass-scale projects―for example, excavating huge 
areas of land to prepare an intricate system of canals, lakes, and seas, 
and bringing into orbit around Mars a “soletta,” a gigantic sail made 
of nanomaterials that reflects sunlight, to heat up the atmosphere. 
These projects are paralleled by other forms of engineering targeted 
at human bodies (e.g. life extension through gene-repair treatment) 
and ways of living (e.g. architecture, economics). Gradually, however, 
this  colonial-scientific narrative morphs into something less familiar. 
Whereas the initial designs are based on experiences from Earth, the 
longer the scientists live on Mars, the more they become aware of a 
unique “spirit of place” that needs to be understood and cherished. 
What began as a more or less controlled process of terraformation (cre-
ating Earth-like environments on other planets) gradually transforms 
into areoformation (Ares being the Greek name for Mars) in which the 
planet and humans themselves transform in unforeseen ways. Under 
the spiritual leadership of the biologist Hiroko Ai, a group of renegade 
scientists work on an emergent, intuitive science of “areology” attuned 
to the unique circumstances on Mars. Epitomized by an unidentified 
narrator’s claim that “terrain is a powerful genetic engineer” (Green 
13), areology is a science of interaction and transformation, tempering 
the hubris of terraformation and human enhancement.

1 Introduction
Kim Stanley Robinson’s Mars 
Trilogy
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The Mars trilogy won a number of prestigious science fiction awards, 
including the Nebula Award and the British Science Fiction Award for 
Red Mars, and Hugo and Locus Awards for both Green Mars and Blue 
Mars, and is one of the most celebrated pieces of science fiction  writing. 
Compared to Golden Age Mars novels, such as Robert Heinlein’s Red 
Planet (1949), Ray Bradbury’s The Martian Chronicles (1950), and 
 Arthur C. Clarke’s The Sands of Mars (1950), Robinson’s work is much 
more advanced in terms of scientific and social complexity. The trilogy 
is both epic and encyclopedic, boasting a dazzling array of characters, 
perspectives, plotlines, landscapes, intertextual references, and ideas. Its 
tapestry of storylines is interlaced with vignettes in which mostly uniden-
tified narrators offer highly localized, and at times esoteric, interpreta-
tions of the situation on Mars from scientific, mythological, spiritual, 
and historical perspectives. The tenor of the novels is one of unabashed 
optimism, an unwavering faith in human and scientific creativity in the 
face of the forces of nature as well as the pitfalls of stupidity and greed. 
Most scholars have analyzed the Mars trilogy as a social experiment 
that eschews the inertia of a ready-made, perfected society in classical 
literary utopias like Francis Bacon’s New Atlantis and  Samuel Butler’s 
Erewhon. It is written in a spirit of problematization rather than solu-
tion: Kenneth Knoespel calls the trilogy a “utopian workbook” (111), 
and Fredric Jameson regards it as a superb example of a “polyphonic”1 
work, which “includes the struggle between a whole range of utopian 
alternatives, about which it deliberately fails to conclude” (Archaeolo-
gies 410). Daniel Cho has argued that each installment of the trilogy 
works through a set of contentious problems (how to design the first 
settlements, how to adapt the human body to the new world) toward 
a revolutionary event, “each time taking on a different, more alien, 
form” (66), with the final revolution being completely nonviolent and 
so slow that it is even imperceptible. Adding a psychological dimension, 
William Dynes praises Robinson’s adoption of narrative techniques to 
convey “the contingency of each character’s particular perspective on 
Mars and what is happening there” (154). As Dynes notes, the charac-
ters’ different perspectives on the color of Mars (blue; purple; or a new, 
Martian variant?) during the final stages of the narrative illustrate the 
contingency and open-endedness of the experiment. The Mars trilogy is 
a kaleidoscopic future-history, documenting the emergence of a new so-
ciety from an as-yet-unformed, chaotic multiplicity, a nonlinear process 
unfolding in three stages.

I would like to complement these socially and psychologically framed 
analyses in two ways. First, I would like to underscore the epistemological 
dimensions of the trilogy, which can be read as a provocation to science. 
Several scholars have indeed acknowledged that the characters’ voices in 
the trilogy are also, specifically, scientific voices but this dimension has 
mostly been analyzed through the social and psychological lens. Here, 
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I  am particularly interested in the conflict between, on the one hand, 
(post)genomic discourses ushered in by the desire to control life and, on 
the other hand, scientific theories that amplify the ultimately unfathom-
able mutual dynamics between organism and environment.  Second, by 
 neglecting the content of science-as-politics and focusing almost exclu-
sively on the struggles between (cultural) groups, most scholarship papers 
over not only the scientific drama but also the more-than-human drama. 
As Robert Markley and Chris Pak have shown, rather than treating hu-
man societies and natural systems as separated, the trilogy narrates the 
intra-actions between a whole set of mutually overlapping spheres: the 
geosphere, the hydrosphere, the atmosphere, the biosphere, the econo-
sphere, and so on. I will argue that this approach puts the alleged human-
ity of narrators, focalizers, and readers into question while simultaneously 
putting a spin on Shakespeare’s phrase “all the world’s a stage,” which 
takes on its full nonmodern meaning as human fate is imagined as unfold-
ing in dramatic interaction with the nonhuman world.

From an environmental-posthumanist perspective, the Mars trilogy nar-
rates the introduction of humans into a foreign environment to see how 
they adapt to it as well as how the environment adapts them. The trilogy 
thus turns on its head the familiar ecological notion of “introduction,” in 
which introduced species are always nonhuman, and the actor doing the in-
troduction is always human. In order to develop this reading, I will analyze 
the Mars trilogy alongside evolutionary psychologist Susan Oyama’s work 
on “constructive interactionism” in living systems. Critiquing the tren-
chant assumption in molecular biology that the “essence” of life inheres 
in a particular substance (DNA) or coded message (genetic instructions), 
Oyama’s concept points to an emergent, multi-scale network of resources 
for the development of organisms, populations, and ecosystems. For her, 
genes are one (important) resource in the network rather than its origin 
or center. As Manuela Rossini has demonstrated, Oyama’s constructive 
interactionism is also relevant for the Humanities, showing how bodies are 
constructed not just socially and discursively but also biologically, with-
out falling into biological determinism (“Coming Together”).2 In a similar 
vein, I want to demonstrate that Oyama’s concept helps to elucidate the 
interconnected processes of planetary and human transmutation occur-
ring in the Mars trilogy in environmental-posthumanist terms, thus sup-
plementing the aforementioned analyses of social and cultural polyphony.

After discussing the central projects of terraformation and human en-
hancement in the trilogy as driving technological novi, I will introduce 
Oyama’s constructive interactionism as an adequate, holistic model for 
understanding the narration of entangled processes of human and plan-
etary transmutation in the trilogy. The relevance of Oyama’s theory for 
literary studies, I argue, issues from its narrative propensities as it figures 
life itself as the intricately staged, unpredictable development of form. It 
suggests that the key novum of the trilogy is not technology or a new 
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society but rather the unpredictable transmutations of an emerging bio-
sphere that includes the human beings who study and modify it.

Technological Posthumanism

Reading the first installment of the trilogy, the theme of technology looms 
large, and most of the plot action is, in fact, driven by the technological 
novi of terraformation and human enhancement. In this sense, Robinson 
can be placed among writers of so-called “hard science fiction,” who take 
seriously the technoscientific originality and plausibility of their work. 
Technologies in such novels are described meticulously, often from in-
ception to completion and actual use. They are focalized from multiple 
expert and lay perspectives, drawing from scientific and mythological rep-
ertoires to communicate both understanding and bewilderment. Whereas 
there are certainly characters in the novels who object to technological 
“fixes,” the thrust of the narrative is such that these fixes seem inevitable. 
In some parts of the Mars trilogy, this air of technological determinism is 
suspended by the narrator’s amplification of historical and political con-
tingencies. For example, when, in Red Mars, the scientists touch ground, 
they find “an entire town, disassembled and lying in pieces” (106), and the 
members of the First Hundred have divergent, politically and culturally 
motivated ideas about how to design their new home. Most often, how-
ever, technologies are presented as self-evident—characters are either for 
them or against them. A case in point is the thirteen-year megaproject of 
building a nanoengineered “space elevator” between the surface of Mars 
and a small asteroid called Clarke, designed to drastically lower the costs 
of transport between the Earth and Mars. The project is described as if it 
is executed with relative ease. This image of technological smoothness is 
enhanced by the swiftness by which the space elevator is accepted as nor-
mal, as evinced by the narrator’s description of the onlookers’ responses 
when the first elevator car docks on the Martian platform: 

Now the object looked much less strange than it had when hanging 
out of the sky; now it was nothing more than the reduction ad ab-
surdum of Martian architecture, a very slender, very tall black spire. 
A beanstalk. Peculiar, but not so unsettling. The crowd burst into a 
thousand conversations, and scattered. (437) 

The reference to the fairy tale of Jack and the Beanstalk merges the new 
into the known, the strange into the normal.

One might argue that through the normalization of technologies, the 
Mars trilogy sculpts an unabashedly positive image of science, “revital-
izing,” in the words of Carol Franko, “the myth of science and scientists 
as hero” (545). Yet importantly, Robinson’s celebration of science and 
technology is not a naïve stance. As demonstrated above, scientists only 
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become true heroes in Robinson’s work when they deliberately plunge 
into the messy world of politics. In other words, for Robinson, political 
agency is integral to science. As he argues in two recent interviews, the 
scientific method is “actually a way of praxis” (Robinson, “Kim Stanley 
Robinson” 89), making it “the equivalent of the most powerful leftist 
politics we have ever had” (Canavan, Sklarr and Vu 204). Robinson is 
keen to avoid reproducing a purely instrumentalist view of technoscience 
as a driver of “human progress” which is then “corrupted” by politics. 
In an interview with the journal Science Fiction Studies, he laments the 
production of a “consensus future” in science fiction, a usually bleak and 
generally indifferent future based on present conditions, as portrayed 
in “cyberpunk, or American-Imperial Heinleinism, or the ‘future-war’ 
subgenres” (Robinson et al. 186). In spite of their sophisticated accounts 
of human-technology interfaces, cyberpunk novels such as William Gib-
son’s Neuromancer (1983) and Bruce Sterling’s Schismatrix (1985) can 
be seen as postmodern, bleak versions of Heinlein’s imperialist science 
fiction, obsessed with (male) aggression, fetishizing cybertechnology, 
and neglecting ecological processes.3

Robinson’s work, I argue, is posited exactly at the interface of tech-
nological and environmental posthumanism. From the get-go, it is clear 
that the mission to Mars is not innocent―it is a politically controversial 
experiment with new modes of living in a strange environment. Scien-
tists and engineers play key roles in the continuous battle between states 
and “transnats” (corporations) over the mineral resources and carrying 
capacity of Mars at a time when societies on Earth are jeopardized by 
overpopulation and ecological disasters. Against this power play, var-
ious resister groups on Mars―mainly members of the First Hundred 
and their children―attempt to build a Martian society from the bottom 
up. Geologist Ann Clayborn is the most vocal representative of a “Red” 
group that is skeptical of any form of terraformation: 

We’ll all go on and make the place safe. Roads, cities. New sky, new 
soil. Until it’s all some kind of Siberia or North-West Territories, and 
Mars will be gone and we’ll be here, and we’ll wonder why we feel 
so empty. Why when we look at the land we can never see anything 
but our own faces. (Red 158) 

For Ann, terraformation means destroying the native landscape and 
overcoding it with human ideas and values. The project of terraforma-
tion is stunted on various occasions by resisting groups like the Reds, 
who try to liberate Mars from the straitjacket of terrestrial interests.

This critical perspective on technoscience is only slowly and subtly 
brought into focus. In the first part of the trilogy, the scientific agenda 
is heavily informed by the ideas of physicist Sax Russell, who is less in-
terested in understanding Mars than in transforming it. Working off the 
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premise that “the planet is the lab” (263), his team disseminates geneti-
cally engineered microorganisms, which excrete oxygen, gradually mod-
ifying the atmosphere so that more and more terrestrial life-forms are 
able to survive there. By the end of the twenty-first century, insects and 
animals, such as bees and moles, are introduced, reshaping the soil and 
creating ecoscapes resembling terrestrial tundras and savannas. This 
sense of total control is expressed in the following passage—undoubtedly  
inspired by the Human Genome Project which was taking place when 
Robinson wrote the trilogy—in which an unidentified narrator describes 
how new organisms are genetically engineered:

The array of restriction enzymes for cutting, and ligase enzymes 
for pasting, was big and versatile; the ability to line out long DNA 
strings precisely was there; the accumulated knowledge of genomes 
was immense, and growing exponentially; and used all together, this 
new biotechnology was allowing all kinds of trait mobilization, pro-
motion, replication, triggered suicide (to stop excess success), and so 
forth. It was possible to find the DNA sequences from an organism 
that carried the desired characteristic, and then synthesize these DNA 
messages and cut and paste them into plasmid rings; after that cells 
were washed and suspended in a glycerol with the new plasmids, and 
the glycerol was suspended between two electrodes and given a short 
sharp shock of about 2,000 volts, and the plasmids in the glycerol 
shot into the cells, and voilà! There, zapped to life like Frankenstein’s 
monster, was a new organism. With new abilities. (205)

The reference to Frankenstein is suggestive because here, too, the 
organism is imagined as a prototype, an object assembled out of 
its constituent pieces. This formula for creating life resembles the 
current work of biologist Craig Venter, whose artificial life project 
arises from the assumption that life is a set of encoded traits made 
by “DNA software” (Venter “What is Life”). Once the operations of 
DNA software are understood, it is suggested, nature can be made 
anew.  Venter anticipates that in the near future, scientists will be able 
to use these techniques for “engineering our sick atmosphere” (A Life 
348) and for sending genetic information large distances over elec-
tromagnetic waves in order to “print” organisms elsewhere—even on 
Mars (Life 178).

While the planet is being modified, Ursula Kohl and Vlad Taneev’s 
biomedical team creates new human enhancement solutions to with-
stand low gravitation, extreme cold, and increased exposure to ultra-
violet radiation levels. Life under the harsh Martian conditions does 
not come easy: apart from physical hardship, the scientists are pes-
tered by homesickness, estrangement, memory loss, permanent déjà 
vu, and depression. As biologist Nadia Chernyshevski realizes, it is 
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a matter of living not just in a different place but also in a different 
temporality: “human circadian biorhythms had been set over mil-
lions of years of evolution, and now suddenly to have extra minutes 
of day and night, day after day, night after night―no doubt had its 
effects” (Red 124). The development of an antidepression drug can 
only temper the impact of living in a radically different environment. 
In addition to enhancing quality of life, scientists manage to increase 
its length with a gerontological (antiaging) treatment, which, as Ur-
sula explains, draws from “an auto-repair genomics library of small 
segments that will replace the broken strands” (288). The geronto-
logical therapy can be seen as a corollary to a central aim of the Hu-
man Genome Project―to understand, and thus potentially eradicate, 
all disease at the base. The therapy intervenes in the very fabric of 
life itself, postponing or even stopping an inclination toward death. 
Thanks to the treatment, many of the scientists are still alive by the 
end of the trilogy.

These human enhancement techniques are interesting from the per-
spective of technological posthumanism as they index the undecid-
ability between purposeful human enhancement and an uncontrolled 
process of (sub)speciation. At its introduction, the long-term medical 
effects of the longevity treatment are still completely unknown; as 
Ursula makes clear to Sax, “we ourselves are the experiment” (288). 
What is evident from the beginning, however, is that the treatment 
has revolutionary potentials and will seriously affect population 
growth. As access to the costly treatment is much more difficult in 
developing countries, Sax fears “a kind of physicalization of class―a 
late emergence or retroactive unveiling of Marx’s bleak vision―only 
more extreme than Marx, because now class distinctions would be 
exhibited as an actual physiological difference caused by a bimodal 
distribution, something almost akin to speciation…” (Green 279). 
Genetic enhancement becomes the physical substrate of social status, 
now possibly leading to de facto speciation, as in H.G. Wells’s The 
Time Machine (1895).

If technologies as such are often accepted as faits accompli, their im-
plications are fiercely debated among the various scientists involved. Sax 
takes a paradoxical apolitical stance. In spite of his being the first to pre-
dict that being on Mars would turn them into “fundamentally different 
beings” (Red 4; emphasis in the original), he does not care to consider 
the wider consequences for people on Mars or on Earth. For him, the 
vast space of Mars is a paradise in the sense that it allows the scientists to 
conduct their experiments without any interference: “We’re a scientific 
station…. It doesn’t necessarily have much politics to it” (60). In other 
words, Mars is a tabula rasa, and politics occurs elsewhere―on Earth. 
Sax is the quintessential representative of “ultra-reductionist scientism” 
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(Leane 95) and an example of what Ian Fleming sees as the dominant 
image of the climate scientist as Baconian hero. In a conversation with 
the mission’s psychologist, Michel Duvalle, Sax typifies science as “a 
system for generating answers” (Green 502): in the end, for Sax, any-
thing can and should be understood by science. Michel, on the other 
hand, tells Sax that he is suffering from “monocausotaxophilia” (a term 
coined by neuropsychologist Ernst Pöppel): “the love of single causes 
that explain everything” (503). Sax is increasingly frustrated by the fact 
that the process of terraformation does not follow the trajectory he had 
calculated at its incipience.

On the other side of the spectrum, we find the radical leftist Arkady 
Bogdanov,4 for whom planetary and human transformation are inher-
ently political:

We have come to Mars for good. We are going to make not only 
our homes and our food, but also our water and the very air we 
breathe―all on a planet that has none of these things. We can do 
this because we have technology to manipulate matter right down 
to the molecular level. This is an extraordinary ability, think of it! 
And yet some of us here can accept transforming the entire phys-
ical reality of this planet, without doing a single thing to change  
ourselves, or the way we live. To be twenty-first century scientists 
on Mars, in fact, but at the same time living within nineteenth- 
century social systems, and seventeenth-century ideologies. It’s 
 absurd, it’s crazy, it’s-it’s . . . unscientific! And so I say that among 
all the many things we transform on Mars, ourselves and our social 
reality should be among them. We must terraform not only Mars, 
but ourselves. (Red 89)

What is significant about Arcady’s statement in the context of my ar-
gument is that it politicizes the situation in scientific terms. From his 
view, the political stakes are not add-ons to an otherwise neutral scien-
tific project―instead, on Mars, science rediscovers its practical raison 
d’être, namely changing the world (much in the same way that Marx, 
in his eleventh thesis on Feuerbach, declares that “philosophers have 
only interpreted the world, in various ways; the point is to change it”). 
Arkady clearly figures as a mouthpiece for Robinson in calling for a new 
technoscience more attuned to social demands.

Even if technologies are accepted quickly by the majority of the 
human inhabitants on Mars, introducing them is never an easy feat. 
Projects like the space solleta and the space elevator prove extremely 
vulnerable to sabotage: they need to be continually modulated and re-
considered in light of new developments in order to make them work. 
The various perspectives on and practices around terraformation 
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amount to a scientific “polyphony,” a radical interdisciplinarity, 
and it is in this chaotic arena that the value of technologies is deter-
mined. The technoscientific determinism of the first stage gives way 
to a more socially conscious praxis which refuses to separate nature 
and society. In an interview with the journal Science Fiction Stud-
ies, Robinson reconfigures biologist Edward Wilson’s idea of “consil-
ience” between the sciences, which states that the human sciences are 
reducible to biology, and biology is reducible to physics. Rather than 
following this reductionist logic, Robinson argues for a dynamic, 
open holism (Canavan, Sklarr and Vu 212). This is exactly what is 
conveyed in the Mars trilogy: the image of a scientific continuum of 
competing and interacting research fields, a process that is political 
through and through. Robinson’s work can be regarded as a call to 
scientists to discover the revolutionary potential of their work and 
explore all kinds of connections to other disciplines.

The epitomy of the turn to interdisciplinarity is Hiroko’s philosophy 
of areology, which I would qualify as an environmental-posthumanist  
philosophy. I agree with Mark Bould and Sherryl Vint, who have ar-
gued that whereas Robinson’s Mars trilogy at times offers a  complex 
image of technoscience in the sense of a Latourian actor-network, 
thus “allowing the landscape to become a powerful actant with which 
all others must negotiate,” the work does tend to center on human 
“heroes, villains, bureaucrats and politicians” (140). As  Robinson’s 
trilogy progresses, however, Hiroko’s environmental-posthumanist 
perspective becomes more dominant, revealing that the key player 
in processes of transformation is not humanity but Mars itself 
 (Markley  782). My aim here is twofold: to analyze this tension in 
the trilogy and to bring out the element of human-nonhuman entan-
glements. What kind of model could do justice to Hiroko’s radical 
interdisciplinarity and holism without risking becoming a totalizing 
theory of everything?

Constructive Interactionism

As scholars have focused mostly on the political implications of sci-
ence and technology in the trilogy, its epistemological dimensions 
have remained heavily understudied. Jameson’s conviction that “any 
first scientific reading of the Mars trilogy must eventually develop 
into a second allegorical one, in which the hard sf content stands 
revealed as socio-political” (396) can be read as echoing both the 
character Arkady and Robinson himself in their emphasis on 
 science-as-politics. On this reading, the upshot of Robinson’s critique  
of science is that scientists are not the rational, objective thinkers 
of lore but rather embodied, deeply emotional beings whose work is 
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ultimately determined by often unacknowledged social desires and 
conditions. The gradual, partial transformation of Sax from a positivist- 
cum-technology-fetishist to a practitioner of Hiroko’s areology ex-
presses a hope that science will learn to become more aware of its 
social embeddedness and implications. I would propose, however, 
that the trilogy is also a provocation to science epistemologically: it 
offers new perspectives on and from a panoply of scientific disciplines 
and modes, which cooperate and clash in an epistemological drama 
piece. Robinson’s trilogy enlists an impressive assortment of scientific 
discourses, including aerospace engineering, geo-engineering, geol-
ogy, biology, economics, political theory, and psychology, and shows 
some of the possibilities and limits of these fields as well as the poten-
tial for interdisciplinary research.5 Given the essential role of tech-
noscience in Robinson’s narrative―not just sociopolitically but also 
biologically and physically―I suggest that scientific content deserves 
more critical attention than Jameson’s approach permits. Crucially, 
even if Robinson evidently wants to reinvigorate trust in the scientific 
method as such, I agree with Elizabeth Leane that science in Mars “is 
not science as traditionally conceived and practiced” (99). The tril-
ogy summons a more daring kind of science, not just in the sense of 
creating even bigger geo-engineering projects but by allowing science 
to change under the influence of new insights, in particular insights 
about the unpredictability of complex systems.

One possible route for thinking about this radical science in the 
Mars trilogy is Oyama’s Developmental Systems Theory (DST), first 
developed in The Ontogeny of Information (1985) and reworked 
in Evolution’s Eye: A Systems View of the Biology-Culture Divide 
(2000). As DST has been developed further by other practitioners 
working in fields such as evolutionary biology, developmental biol-
ogy, psychobiology, and the philosophy of biology, I will refer here 
both to Oyama’s work and to that of her colleagues. In her work, 
Oyama asserts that the concept of information, as used in the bio-
sciences, needs to be reconsidered in order to reclaim the primacy of 
the whole organism-in-development. Central to her work is a desire 
to think of the living as immanent to many entangled factors within 
and without the cell, not just as an outcome of genetic instructions. In 
The Ontogeny of Information, she argues that information 

neither preexists its operations nor arises from random disorder . . . If 
information (along with its terminological and conceptual variants) 
is developmentally contingent in ways that are orderly but not pre-
ordained, and if its meaning is dependent on its actual functioning, 
then many of our ways of thinking about the phenomena of life must 
be altered (3).
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 As Rehmann-Sutter explains of DST, “the information which in-
forms developmental steps, does not pre-exist the processes that give 
rise to it. Information, in the sense of developmentally relevant in-
formation, is produced in the course of the interactive processes of 
the cell, the organism and the environment” (43). Denouncing the fa-
mous nature-nurture debate, Oyama argues that traits in organisms 
are never caused by nature or nurture; neither are they partly natural 
and partly cultural. This dichotomy, so she argues, represents a failed 
attempt to determine the causes of life as if they were attributable 
to given substances and/or learned habits, when causality is, in fact, 
a heterogeneous and emergent phenomenon pertaining to organisms 
and ecosystems.

DST replaces dualisms such as information-matter, genotype- 
phenotype, organism and environment with a topological model that 
stresses continuity, connection, and emergence. Oyama calls this 
“constructive interactionism,” distinguishing her approach from the 
“weak interactionisms” prevalent in the biosciences and beyond, 
which acknowledge the ways in which the environment has a role 
to play but merely as an external (often distorting) influence (Evo-
lution’s Eye). Weak interactionism reaffirms the idea of a relatively 
stable natural essence (genetic information) that is only secondarily 
selected and regulated. According to Oyama, ecological systems are 
irreducible to genomes and cannot be measured against an abstracted 
environmental or evolutionary background. The environment and 
evolution are not external entities, not things we are “in”; space and 
time are parameters rather than conditions of systems. The notion of 
constructive interactionism gives rise to an extended view of inheri-
tance: organisms do not inherit just DNA but a developmental system 
in which the genome plays one part  (Griffiths and Gray 421–422). 
Important precursors of this extension are Von Uexküll’s ethology 
and Lewontin’s work on ecological niche-construction, which have 
demonstrated that organisms actively select and modify their envi-
ronments rather than being passively selected by their  environments. 
The relatively static opposition between organism and environment 
breaks down and is replaced by a nested ecology of systems (hor-
monal, neural, cognitive, social, etc.) that link individual stretches of 
DNA, proteins, organelles, cells, organs, organisms, and ecosystems. 
This extended stage of developmental actants determines what can 
be done with genes (Griffiths and Stotz, “Genes”). As Karola Stotz 
explains, “the fact that even the structural identity of a gene is created 
by genome regulatory mechanisms and its environmental conditions 
makes it very difficult to draw a clear boundary between ‘gene’ and 
‘environment’” (Stotz, “With Genes” 914).6 The idea of extended in-
heritance suggests a rethinking of the organism-environment dualism: 
rather than there being one neutral environment exerting influence on 
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individuals, each individual uniquely expresses potentials that inhere 
not “in” its body or “in” the environment but in embodied and en-
acted relations.

I would like to point to the narrative affordances of Oyama’s theory, 
which refigures the metaphor of the “book of life” as no longer a record 
of genetic information but rather an ongoing (hi)story. Whereas Oyama’s 
Evolution’s Eye is not structured as a narrative, it does at times figure 
life as narrative, arguing that instead of being based on information, life 
is built up out of relations that are “part of the developmental story” 
(Evolution’s Eye 118). In lieu of a cybernetic language of “programs, 
algorithms and gene pools,” Oyama’s approach is historical and mate-
rial: “Both developmental and evolutionary construction are historical 
comings into being, by concrete events and activity on a variety of scales: 
changes in dimensions, material constituents and modes of functioning 
of an organism and its worlds” (Oyama, “Terms in Tension” 188). This 
approach to life as a story without clear beginning or end is a call to 
science to acknowledge the limits of modeling, prediction, and control. 
Evocatively, Oyama explains the notion of extended inheritance by com-
paring it to the remediation of narrative forms in culture: “Think of 
the way a play can sometimes be ‘opened out’ when it is translated to 
film, showing things the stage couldn’t accommodate and moving the 
story forward or adding dimension to it” (207). The story of life, for 
Oyama, is always narrated in a certain way, involving particular (re)me-
diating bodies and environments. Oyama’s comparison between organic 
and cultural media brings to mind Bruce Clarke’s work on narratives as 
second-order (nonmechanistic) cybernetic systems: narrative differenti-
ates itself by means of a cut, but this boundary is then re-entered into 
the system, simultaneously constructing and deconstructing it. There is 
no transcendental signified or real world “out there” to pose as an ul-
timate frame for narration, nor are there essential constituent elements 
that compose the story “from within.” To ask what a narrative is about is 
irrelevant from this purview: it is more a question of what narrative does, 
how it functions, how it evolves.

Re-historicizing the discipline of biology, Oyama is indebted to 
 Richard Lewontin’s dialectic approach to development and evolution 
as processes of interactive emergence. In his introduction to a revised 
edition of The Ontogeny of Information, Lewontin notes the following 
about the limitations of the in vitro modeling of life:

Organisms, unlike simpler physical systems such as stars and their 
planets, are medium sized and internally functionally heterogeneous. 
As a result, they are the nexus of a very large number of weakly 
determining causal pathways…. But how are we to investigate the 
network of weakly determining causal pathways except by exper-
imentally (i.e. unnaturally) holding constant as many variables as 
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possible and making (unnaturally) large perturbations in one or two 
variables―large enough, that is, to see an unambiguous effect? … 
The shapes of wings in Drosophila can be altered by changing the 
temperature of development while holding the genotype constant. 
[However,] in the absence of a completely articulated story of wing 
formation, the observations of different shapes in different environ-
ments remain nothing but raw observations. They cannot be con-
verted into functional explanations. (xi; my emphasis)

Whereas the controlled laboratory environment is a prerequisite for many 
forms of biological research, “knocking out” environmental complexity 
and overcoding the organism with computer language risks missing the 
forest for the trees. The forest, here, is literally the unabridged story of 
a singular, emergent ecosystem. Likening the cell to a computer and the 
genome to software is an instance of what Alfred North Whitehead calls 
“misplaced concreteness,” not merely understanding the organic stra-
tum through technology but treating it as a technology. In Lewontin and 
Oyama’s book of life, narration is operated not by a code that somehow 
precedes life’s becoming but through a collective process of constructive 
interaction.

There’s a humbling quality in Oyama’s work, placing humans in a dy-
namic field of relations rather than at the top of the pecking order. Her 
theory is also an ethos of immanence introducing humans and science 
into the environments that constitute them:

Can it be that if we really reinsert ourselves into the world, see our 
development, investigations, and technological control as actions 
within a network that we support and alter and that supports and 
alters us, see freedom and responsibility not as denials of causality 
but as a particularly human acknowledgement of it, if we see nature, 
including our own, as multilayered and constructed in development, 
not prior to it, if we see the world as truly our home… with all the 
loving reliance, multiple attachments, pride, and farsighted mainte-
nance that “home” entails, is it possible that we will no longer need 
a mystical hidden message? Is it possible that the only message is our 
lives in our world and the life of our world in its universe? (Oyama, 
The Ontogeny 193)

Oyama’s ethos starkly differs from that of (predominantly male) ce-
lebrity scientists in the field of (post-)genomics, like James Watson and 
Craig Venter, who claim to have found the essence of life in DNA. If 
science, like literature, creates stories about life, stories in which sci-
ence itself appears as an agent, then the spokespersons of genomics 
narcissistically allow themselves a far greater role in these stories and 
in their narration. At the same time, Oyama is much bolder, attempting 
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to rethink life in ways far more imaginative than what the Human Ge-
nome Project could ever have achieved. She expresses worries about 
“the excessive power of traditional science and about limitations on its 
power”: “Science’s ability to predict and control (the twin goals of con-
temporary science – whatever happened to the ability to understand?) 
often seems inadequate to the cascade of unintended consequences 
that frequently follows technological advance” (Evolution’s Eye 151). 
Oyama’s historical, storied biology, I suggest, may serve as an antidote 
against a conservative let’s-stick-to-what-we-know attitude as well as 
against the sort of speculative claims that mechanistically project a fu-
ture world of our own making.

Whereas the work of Oyama pushes the boundaries of inheritance 
through philosophical and scientific argumentation, the Mars trilogy 
provides a literary scenario in which these ideas come to life, as it 
were. The genetic engineering of organisms and the chemical engi-
neering of Mars’s atmosphere effectuate a speeding up of processes, 
revealing that development and evolution are much more intimately re-
lated than neo-Darwinism envisions them to be. As I will demonstrate 
in the following sections, in the trilogy, inheritance is not subdivided 
into the modern categories of nature and culture but rather becomes 
a continuum of physical, biological, social, political, technological, 
and psychological evolution. Ultimately, it is really the problem-event 
called “life on Mars” that evolves: apart from documenting the ad-
ventures of human individuals and populations, the trilogy is also a 
non-anthropocentric story about relations between systems. Thus, 
history becomes infused with those biophysical processes that are so 
often pictured as mere decor to human action, while simultaneously, 
the meaning of human existence is placed in a planetary if not cosmo-
logical order of things.

From Red to Green

Novel connections between different forms of knowledge only appear 
gradually in the Mars trilogy: the initial perceptions of the landscape are 
still rather strictly stratified according to disciplinary and cultural differ-
ences. Attempts to remedy this clash of differences through psychological 
and political mediation are unsuccessful. First, there is the psychologist 
Michel, who tries to increase each scientist’s understanding of himself and 
the others, thus psychologically engineering stability and even happiness 
on individual and collective levels. Rather than relying on modern mod-
els of psychological well-being, Michel typifies his colleagues through 
the ancient theory of the four humors (choleric, phlegmatic, sanguine, 
and melancholic), promulgated by Hippocrates in the fourth century bc 
and later by Galen in the first century ad (and persisting well into the 
 nineteenth century). As the tensions and conflicts build up in Martian 



52 Introduction

society, and as his work as a psychologist becomes progressively more 
difficult, Michel desperately tries to enter the political stage and articu-
late a kind of synthesis of these archetypes, a position that might satisfy 
every scientist’s desire:

The scientist’s job is to explore everything. No matter the difficul-
ties! To stay open, to accept ambiguity. To attempt to fuse with the 
object of knowledge. To admit that there are values shot through the 
whole enterprise. To love it. To work toward discovering the values 
by which we should live. To work to enact those values in the world. 
To explore-and more than that-to create! (506)

Here, Michel ventriloquizes Robinson’s socialist approach to science, 
attempting to reconcile the positivist bravura of phlegmatic Sax with the 
sanguinity of political leaders John and Arkady. Passages like this one, 
in which the voice of one character seems to coincide with an “ideal” 
middle position, and possibly with a transcendent (implied) author, are 
rare (I will return to this issue below).

In spite of moments of wisdom, Michel fails to become the savior of 
the Mars mission. He is plagued by dreams and reveries of his old life 
in the south of France and has a hard time adapting to Martian grav-
ity, temporality, and weather—ironically, the very problem he had been 
hired to tackle. His only way to fight his demons is to embrace and even 
consecrate Sax’s Faustian terraformation project. He muses,

The green force, bolting into the landscape with every touch of their 
fingertips. So that human beings were miraculous indeed-conscious 
creators now, walking this new world like fresh young gods, wield-
ing immense alchemical powers. So that anyone Michel met on 
Mars Michel regarded curiously, wondering as he looked at their 
often innocuous exteriors what kind of new Paracelsus or Isaac of 
Holland stood before him, and whether they would turn lead to 
gold, or cause rocks to blossom. (312)

In his despair, Michel can only place his fate in the hands of the 
 Alchemist—in his own words, a synthesis of “the Mystic and the Sci-
entist” (12)—who creates life where there was none. I would argue that 
Michel’s lapse from the patient work of psychological mediation to 
techno-fetishist fantasies of transcendence is indicative of an inability 
to ponder the mental reality of being on Mars with and through an 
emergent Martian spirit of place. Michel reads the theory of humors 
through modern eyes, figuring the microcosm as psychological and the 
macrocosm as social rather than appreciating how, in Robert Watson’s 
words, the theory integrates “both the material and the psychological 
aspects of identity with local forces such as climate and diet” (105).
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There is another character who vainly attempts to unify the mission, 
this time through a more explicitly political practice: mission leader John 
Boone, the person everybody likes. Boone is intensely aware of the fra-
gility of the experiment, in which scientists of various backgrounds need 
to cooperate. He participates in cultural rituals and celebrations of all 
the different Martian communities, exchanging ideas about the future 
of Mars. Like Arkady, John wants to think of the First Hundred as “a 
collection of friends” (Red 365), working with different sets of ideas but 
for the same goal: a viable Martian society. In a time when the United 
Nations is dominated by superstates as well as transnational corpora-
tions, John is in search of a new type of political unity from the bottom 
up. He organizes a constitutional congress, where he gives an improvised 
speech in which he provocatively describes the congress as an occasion 
to determine “the genome of our social organization” (Red 379):

Now I know I used to say we had to invent it all from scratch but in 
these last few years traveling around and meeting you all I’ve seen 
that I was wrong to say that, it’s not like we have nothing and are be-
ing forced to conjure forms godlike out of the vacuum―we have the 
genes you might say, the memes as Vlad says meaning our cultural 
genes, so that it’s in the nature of an act of genetic engineering what 
we do here, we have the DNA pieces of culture all made and broken 
and mixed by history, and we can choose and cut and clip together 
from what’s best in that gene pool, knit it all together the way the 
Swiss did their constitution, or the Sufi’s their worship, or the way 
the Acheron group made their latest fast lichen. (Red 379)

John’s speech marks a moment at which the link between biology and 
sociality can still be articulated only in metaphorical terms and when 
the different perceptions of life on Mars cannot be reconciled. When 
John portrays the development of Martian society as “the DNA pieces 
of culture all made and broken and mixed by history,” he paradoxi-
cally offers scientists and engineers the possibility of being part of the 
gathering while retaining their comfortable positivist position outside 
politics. From the purview of Oyama’s work, John effectively reduces 
biology to a cultural (metaphoric) and social construction, thus failing 
to truly link the scientists and their worlds. His dream vanishes when 
he is assassinated just before the breakout of revolutionary turmoil in 
which the space elevator is destroyed, separating Mars from Earth for 
decades to come. Many people are killed, and a police force takes con-
trol; the revolutionaries flee into hitherto uninhabited regions. What 
was designed by John as a first, small step toward a new society, em-
anating organically from the people on Mars, turns out to be a vain 
attempt to impose the image of “a collection of friends” on a still im-
mature Martian society.
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I certainly agree with William White when he typifies Red Mars as 
“the final failure of an old political paradigm” (585) and with Eric Otto, 
who holds that, in the trilogy, democratic negotiation is “key to defeat-
ing capital and ushering in the new economic mode” (120). I would like 
to add, however, that the political failures that lead up to the mayhem 
around the first constitutional congress are essentially bound up with a 
modern (scientific) ethos in which nature and culture remain separated. 
I argue that the failure of the “old political paradigm” resonates with a 
failure on the part of critics to take both science and the nonhuman in 
the Mars trilogy seriously, beyond metaphor and allegory: it is an in-
terdisciplinary (and, initially, undemocratic) mode of scientific thought 
and practice that takes life on Mars to the next stage. In Green Mars, it 
will become clear that a true “cultivation” of Mars must be social and 
biological: based on a greening of the world and a new, transformed 
Homo ares. This new human being will be the result of not only biotech-
nological intervention and “social engineering” (the title of a chapter in 
Green Mars) but also of gradual, largely imperceptible transformations. 
As John’s daughter Jacky will formulate it years later, “We terraform the 
planet . . . but the planet areoforms us” (Green 457). Even the character 
Sax, as Chris Pak has noted, eventually comes to acknowledge “Mars’s 
own voice expressing itself through the new life being introduced to its 
surface” (193).

The new scientific paradigm is first and foremost a transmutation of 
the story of evolution that reverberates with Oyama’s notion of construc-
tive interaction, fleshing out the latter’s narrative affordances. In the  
introductory passage of Green Mars, the narrator opens up the neo- 
Darwinist story to the agency inherent in the ecological environment:

Of course all the genetic templates for our new biota are Terran; the 
minds designing them are Terran; but the terrain is Martian. And 
terrain is a powerful genetic engineer, determining what flourishes 
and what doesn’t, pushing along progressive differentiation, and 
thus the evolution of new species. And as the generations pass, all 
the members of a biosphere evolve together, adapting to their terrain 
in a complex communal response, a creative self-designing ability. 
This process, no matter how much we intervene in it, is essentially 
out of our control. Genes mutate, creatures evolve: a new biosphere 
emerges, and with it a new noosphere. And eventually the designers’ 
minds, along with everything else, have been forever changed. (13)

After the disastrous events at the end of Red Mars, this introductory 
statement sets an entirely different tone. It decenters the idea of the ge-
nome as a “master molecule,” the cradle of life itself, as well as the 
accompanying assumption that humans can modify life at will, turning 
themselves into masters of life. Instead, agency is distributed among all 
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“members” of the biosphere, and transformation is imagined as a com-
plex event emerging out of the interactions among biological, physical, 
and noetic strata. Over the course of the mission, increasing numbers 
of scientists become convinced that Mars is not a passive, dead world 
waiting to be animated and colonized by humans but a world onto it-
self that will affect its inhabitants in unpredictable ways. Their view is 
vindicated when the project of terraformation, partly due to political ri-
valry, spins out of control: transformations in the social and biophysical 
spheres are no longer guided by scientists. What started as a statist and 
corporate mission develops into a story about a new world, a situation in 
which Mars and its inhabitants are “constantly undergoing alchemical 
transmutations” (Markley 794). The “alchemist” responsible for these 
transmutations is not the scientist but the planet itself, understood as an 
evolving set of systems in constructive interaction.

This birth of an environmental posthumanist perspective is obscure, 
occurring beyond the disputes between Greens and Reds that linger 
throughout the trilogy. By the end of Blue Mars, the two protagonists 
representing these antagonistic positions, Sax and Ann, finally come to-
gether as lovers, and the debate appears to be resolved, synthesized in 
a new color for Mars: blue or purple. There is an asymmetry in the de-
bate between “hubristic” and “humble” positions that makes it less than 
productive: from the beginning, it is obvious that the preservation of 
Mars as it was is simply untenable. As Michelle Niemann notes, the lim-
ited purchase of hubris critiques in environmental thought is becoming 
ever more apparent: “When humans collectively alter the planet with-
out meaning to, what is hubris? How can an individual’s humility make 
any difference? And what should we be humble toward?” (251). By even 
participating in the mission, Ann is acting against her own views. It is 
not surprising that her following is unable to become a constructive ally 
to the other groups, only able to say “no” and to destroy what is being 
built. There are two characters who, remaining outside this polemic, are 
able to perceive and construct a new, truly different Mars: Hiroko Ai 
and Desmond Hawkins.

Hiroko is a biologist working mainly on agriculture, someone who 
cares very much about keeping everyone well nourished, but she also has 
a vagabond, mystical, and clandestine bent. During the political unrest, 
she flees with her team and founds an underground village named Zy-
gote, hidden under the Martian ice cap. The reader learns that she had 
taken a stowaway aboard the Ares, her former lover Desmond, who on 
Mars becomes known as Coyote.7 Coyote is not a scientist but an ad-
venturer scavenging Mars who falls in love with the planet and becomes 
a crucial mediator, connecting the myriad islands of the underground, 
building up a new “eco-economical” society on the principles of Hiroko’s 
areology. But Hiroko had many other lovers: during spirito-sexual ritu-
als, Hiroko had collected the semen of many of the First Hundred, which 
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she then used to give birth to her own children. The children are called 
“ectogenes”: they were born through ectogenesis, that is, in an artificial 
uterus. Few moral questions are raised in the trilogy about Hiroko’s ex-
periment. In some ways, she can be seen as a cult leader, exploiting her 
biotechnological skills to create a following. At one point, Ann wonders, 
“To conceive so many children, without the fathers’ permission, without 
control over the genetic manipulations; it was a form of insanity, really, 
divine or not” (Green 169). As most of the ectogenes are left-handed, ru-
mors circulate that Hiroko “tweaked their genes,” with left- handedness 
as a side effect, but this rumor is never confirmed (Green 33, 64). In 
spite of its artificiality and clandestine nature, there is an air of rightness 
and inevitability about Hiroko’s experiment, not just for Hiroko but, 
eventually, for most of her colleagues.

Similar to Oyama’s affirmation of genes as playing an important part 
in the larger story of evolution, the ideas and actions of Hiroko’s un-
derground movement do not so much oppose the dominant order in the 
way Ann’s red movement does, as modulate it. Her philosophy is en-
capsulated in the concept of viriditas,8 a “greening fructiparous power 
within” (Red 229). This is how Hiroko explains her concept to the chil-
dren at Zygote using the example of a seashell: 

The dappled whorl, curving inward to infinity. That’s the shape of 
the universe itself. There’s a constant pressure, pushing toward pat-
tern. A tendency in matter to evolve into ever more complex forms. 
It’s a kind of pattern gravity, a holy greening power we call viriditas, 
and it is the driving force in the cosmos. (Green 20–21) 

Resisting the reductionist tendency to dissect the world into ever smaller 
units, the notion of viriditas expresses connectedness and continuity. In 
scholarship on the trilogy, Hiroko’s ideas are often characterized as mys-
tical, for example, by White, who dubs Hiroko “the high-priestess of the 
areophany” (586), and by Jameson, who argues that Hiroko “negates 
empirical reality in the spirit of an ideal” (Archaeologies 405). This way, 
scholars have overlooked the affinities between areology and contempo-
rary biology. I argue that Hiroko’s ectogenetic experiment escapes and 
simultaneously radicalizes the projects of human enhancement and terra-
formation, which become de-instrumentalized experiments in becoming 
without a preset goal. Life on Mars is placed in the cosmological context 
of planetary evolution and spreading viriditas throughout the universe. 
In an interview with Rjurik Davidson, Robinson argues that Buddhist 
modes of contemplation are in congruence with the scientific method: 
“Science has an attitude toward the universe that can be described as 
devotional: there’s an intensity of interest, and an attempt to understand 
how it works, that is not dissimilar to the way that Buddhism intends 
to pay attention to the reality that we’re in right now” (Davidson 40). 
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Robinson’s assertion is testified by the work of biologists like Fritjof 
Capra and Rupert Sheldrake, in which (Eastern) spiritual practices are 
taken seriously as alternate, akin forms of attaining knowledge.

I would argue that Hiroko’s invention of a new Martian spirituality 
is an important stage in the emergence of an affirmative environmental 
posthumanism, allowing her to think of the planet itself as an agent and 
thereby challenging the idea that terraformation can be controlled by hu-
mans. According to Hiroko’s areology, Mars is not merely a site for colo-
nization but rather the home of a new humanity. In some ways, her ideas 
are actually more sober than those of Sax: DNA is not a holy grail leading 
to perfect knowledge and endless opportunities for control. Areology can 
be seen as a form of thought that resists transcendental “hidden” truths, 
desiring openness in ways similar to Oyama’s constructive interaction-
ism. Her plea for us to “reinsert ourselves into the world” (193) resonates 
strongly with Robinson’s literary experiment: Hiroko’s areology is exactly 
a way of reinserting, or introducing, humans―not in the world but in a 
world―to discern the networks we participate in and make them work 
for the benefit of all. Mars presents the idea of the planet, and even the 
cosmos, as an unhomely home and an open laboratory.

Homo Ares

The Mars trilogy can be read as an environmental-posthumanist thought 
experiment akin to Oyama’s constructive interactionism, in which per-
sonal, historical, evolutionary, and cosmic scales begin to enfold and in-
form one another. It feeds off and into transdisciplinary scientific efforts 
to face climate change, a problem that seems to encompass just about 
every aspect of contemporary life. I agree with Robert Markley that 
the cosmological aspect of Mars is presented not merely as an ideologi-
cal sauce accompanying the technoscientific main dish but as a matter-
of-fact investment in “an ecocentric turn toward holism” (773)―or, as 
mission leader John Boone phrases it, “thinking seven generations back 
and seven generations forward” (Red 379). This concern with the long 
term also motivates Arkady―although as a Red, he seems to be more 
concerned with sociopolitical dynamics than with ecology: 

Shortness of life was a primary force in the permanence of institu-
tions, strange enough it is to say it. But it is so much easier to hold 
on to whatever short-term survival scheme you have, rather than 
risking it all on a new plan that might not work―no matter how 
destructive your short-term plan might be for the following genera-
tions. Let them deal with it, you know. (Red 340) 

The “normal” human life cycle, Arkady suggests, is simply unfit for 
grappling with the dynamics of a rapidly developing technoscientific 
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society. The drama of human life on Mars needs to be synchronized 
with, embedded in, the stages of planetary transmutation. The same 
type of argument is developed in Green Mars by members of the un-
derground on a more ecological note: human society ought to be syn-
chronized with long-term planetary dynamics, including climatological 
systems, water systems, and ecosystems, a process that cannot simply 
be modeled “in advance” but must be modulated in the midst of things. 
This synchronization of processes at different scales and across strata 
illustrates Oyama’s point that “developmental influences can act trans-
generationally, altering the relationship between developmental and evo-
lutionary processes” (Ontogeny 207). In other words, given sufficiently 
new or turbulent circumstances, new developmental forms can emerge 
quickly and may become robust on a phylogenetic level in a relatively 
short time span of several hundred years or even less.

Despite the enduring relevance of the terraformation and human en-
hancement projects, the emergence of a new society and a new planetary 
ecology, with its own native inhabitants, is largely epigenetic, in other 
words, induced by influences from the environment on the expression of 
genes. As a narrator recounts, the difference between the generations is 
that the second one is truly Martian: 

they were different, sharing interests and enthusiasms perfectly in-
communicable to any other generation, as if genetic drift or disrup-
tive selection had produced a bimodal distribution, so that members 
of the old Homo sapiens were now cohabiting the planet with a new 
Homo ares, creatures tall and slender and graceful and utterly at 
home. (592) 

What was designed as a project expanding the reaches of humankind 
turns out to be the advent of a “bimodal distribution”―the splitting of 
populations over multiple locations, resulting in genetic variations―a 
phenomenon already described by Darwin, most famously in the exam-
ple of different variations of finches on the Galápagos Islands. A nar-
rator even suggests that novel variations are the beginning of a “new 
species” of humans (628). The rather immediate emergence of varia-
tions is also manifested on the level of behavior. For Martian natives, 
enormous projects, such as creating a sea “the size of the Caribbean,” 
are completely normal: “It was their work, their life―to them it was 
human scale, there was nothing unnatural about it” (593). While the 
scientific validity of Robinson’s account of epigenetic transmutation 
can be debated, I am more concerned with a basic assumption under-
girding his trilogy as well as Oyama’s work: organisms and popula-
tions change and are changed by their environments, understood as a 
continuum of morphogenetic fields (organic, inorganic, social, techno-
logical, mental, and so on).
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As in Fredric Pohl’s Mars novel Man Plus (1976), in the Mars trilogy, 
the red planet offers not so much a clean start as a trigger to actualize 
latent capacities for sensation and movement in a new ecological context, 
thus illustrating Oyama’s point that the environment “must be seen not 
only as a resource of phenotypic variance, but as fundamental to species 
character” (Evolution’s Eye 29). The aptitude and desire to partake in 
this new Martian life is most evident in the character of Nirgal, son of 
Hiroko and Coyote. Nirgal is able to sense the temperature with astonish-
ing accuracy and, even more incredibly, has some kind of ill-understood 
control over temperature. During one of his trips, Nirgal is able to save 
Sax, who had become trapped in a blizzard while studying new mutant 
species, by raising his body temperature. In the words of the narrator, 
Nirgal “poured into Sax every bit of viriditas he could muster” (Green 
354). Although in the trilogy, the capacity to sense and control tempera-
ture is only exhibited by Nirgal, the entire native generation becomes 
physiologically adapted to Martian gravity and more skilled at navigating 
the landscape.

The environment-afforded acquisition of skills is also evidenced in 
a new, unnamed sport that somewhat resembles the French phenome-
non of parcours (a free run through the city, ignoring designated paths 
and involving acrobatic maneuvers). First performed by Nirgal, the new 
sport is simply about reaching a particular place, typically hundreds of 
miles away, before the other contestants do. The matches last for days or 
weeks and require not only endurance and running skills but an ability 
to choose the right routes, to read the landscape, and to survive. A quick 
comparison between Nirgal, Coyote, and Art (a terrestrial immigrant 
who joined the resistance) is revealing: 

Coyote knew the land, and ran in short mincing dance steps, efficient 
and clean. Art bombed over the landscape like a badly programmed 
robot, staggering often as he hit wrong in the starlight, but keeping 
up a pretty good head of steam nevertheless. Nirgal ranged in front 
of them like a dog. (360) 

The narrator also compares Nirgal to a tiger, a cheetah-bear, and a 
springbok (363), animals far more attuned to their environments than 
humans are. His relation to the environment illustrates anthropologist 
Tim Ingold’s point that with art and skilled practice in general, it is 

a question not of imposing preconceived forms on inert matter but 
of intervening in the fields of force and currents of material wherein 
forms are generated. Practitioners, I contend, are wanderers, way-
farers, whose skill lies in their ability to find the grain of the world’s 
becoming and to follow its course while bending it to their evolving 
purpose. (92) 
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The relevance of constructive interactionism to understanding the 
Mars trilogy is further evinced in two key concepts evolving from 
the Green community, concepts derived by Robinson from exist-
ing scientific research: eco-economics and ecopoiesis. The former 
is an attempt to go beyond economic models that take the environ-
ment as a reservoir of resources for creating private (monetary) cap-
ital; instead, ecology becomes an integral element of economy. In 
the Mars trilogy, eco-economics involves a system of gifts and bar-
ter, where value is expressed not in something as abstract as money 
but in calories, and efficiency is measured by the input/output rate 
of calories (Green 463–466). In order to gain  momentum for their 
utopian ideas, the Greens strike an alliance with a terrestrial supra-
national organization called Praxis that wants to invest in Mars’s 
ecosphere. As Praxis delegate William Fort explains, “essentially it’s 
 infrastructure investment, but at the most basic biophysical level. Infra- 
infrastructure, so to speak, or bio-infrastructure” (112). Fort stresses 
that Praxis’s model is noncapitalist, in the sense that it is not based 
on expansion and exploitation, but an investment in communities 
and landscapes, and an effort to connect the two in constructive, du-
rable ways: “We need to grow inward, to recomplicate” (480). The 
eco-economic network of underground communities that emerges 
around Zygote, characterized by one ectogene as “a kind of Polyne-
sia” (427), is by no means under  centralized control by Hiroko, Coy-
ote, or anyone else. Rather than uniting the community within certain 
legal, political, and economic structures, it remains a “movement”―
diffuse and incipient but effective nonetheless. Eco-economics can be 
seen as a reframing of the “eco”/oikos in economics, moving away 
from the image of an autonomous market and toward a perspective 
consistent with Oyama’s constructive interactionism. The economy 
is a home-under-construction, populated by  humans and nonhumans 
equally under construction and placed within the larger home of the 
more-than-human world.

Eco-economics is an environmental posthumanist concept as value 
inheres in the environment (not only for humans), and the wasteful-
ness of human(ist) behaviors can no longer be externalized. Robinson 
is keen to emphasize that the concept is also deeply socialist. In an 
interview, he states that our capitalist economy is in many ways con-
tinuous with feudalism and that economy as a discipline needs to be 
restructured in order to be “not just the astrology of the ruling class 
but actually a way of calculating costs and benefits” (Buhle 89). In 
eco-economics, he suggests, one never invests solely in oneself, a com-
pany, or a nation―one invests in the future of a world. The utopia-
nism inherent in this holistic stance is risky, and one might argue that 
Robinson does not labor enough to show the inequalities and conflicts 
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within eco-economic thinking and living. I would foreground, how-
ever, the merits of rendering eco-economics emotionally, cognitively,  
and morally palpable by making it part of an (imagined) environmental- 
posthumanist history. As Markley has argued, eco-economics can 
only be a viable option because the barriers between behavior and 
being, sociality and biology, have been broken down in historical 
experience: 

Viriditas, then, is not a simulation or thought experiment imposed 
on Mars but the embodied experience of participating in the evolu-
tion of green life on a red planet. . . . Conscious political intentions 
and philosophical positions are acted upon and sublimated by the 
land itself, fostering complex processes of ideational as well as ge-
netic evolution. (786) 

Such an interpretation of the trilogy—as an instance of narrating the em-
bodied experience of evolution—is consistent with Oyama’s constructive 
interactionism.

In the Mars trilogy, big eco-economic networks are unthinkable 
without local “ecopoietic”9 practices emerging from the underground 
and eventually proliferating, once the physical and political climates 
have become less oppressive. When Nirgal returns from his voyage 
to Earth, he discovers to his joy that all over Mars, new agricultural 
native communities are flourishing, so-called “gardeners” toiling the 
land in innovative, sustainable ways, not to make profit but to make 
a living and to develop Mars: “They followed the inclination of the  
land, as they saw that some plants prospered, and others died. Co- 
evolution, a kind of epigenetic development” (Blue 91). The methods of 
gardeners are not claimed to be more “natural.” What matters is that  
they “follow the inclination of the land,” attending to the singulari-
ties of living systems rather than capturing the alleged “essence” of 
particular species and creating centrally controlled monocultures. As 
one gardener explains it, ecopoiesis is terraformation “redefined, sub-
tilized, localized. Transmuted into something closer to Hiroko’s are-
oformation. No longer powered by heavy industrial global methods, 
but by the slow, steady, and intensely local process of working on 
individual patches of land” (91). The role of biotechnology has been 
modified, in a similar way to Vroom,  Ruivenkamp, and Jongerden’s 
argument for the need to “endogenize” (22) agricultural biotechnol-
ogy according to local circumstances. The limits of this emphasis 
on the local are addressed by Robinson in his novel 2312 (2012), 
where intensive, biotechnological agriculture on asteroids throughout 
the solar system is vital for the sustenance of human populations on 
Earth and elsewhere.
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Future Environmental History

Before I proceed to address one final question—of the “future- 
historicity” of the Mars trilogy and its provocation to environmental 
history—let me offer a brief recapitulation of my argument thus far. 
In the trilogy, technologies of terraformation and human enhance-
ment play significant roles in propelling the story of human adap-
tation of and to Mars. Equally important are the psychological and 
social processes of negotiation that gradually create the conditions for 
a flourishing Marian society. However, it is the complex coevolution 
of technoscience, social structures, and biophysical systems through 
areology and its concomitant ecopoietic practices, I have argued, 
that is most crucial. The utopian struggle is not just about humans 
overcoming psychological blockages and political deadlocks; it also 
encompasses the more-than-human work of carving out new develop-
mental pathways in individuals and populations.

What the Mars trilogy accomplishes, on this reading, is the staging 
of an evolution of scientific and technological practice that is always 
already a drama of life. This is a lot to ask from a literary text, and the 
narration certainly does not always live up to this ideal. Many characters 
fall back on metaphorical language, turning the biophysical dimensions 
of the transformation into an allegory of new social formation (as in 
John’s speech, cited above). Other characters simply cling to technology 
as an instrument for extending and intensifying the human rather than 
questioning what a human being is on this new planet.

As Knoespel has argued, the Mars trilogy can be fruitfully read as 
“one gigantic laboratory for historiography” (112). Moreover, it is a 
provocation addressed to all the scientific fields represented in it: his-
toricize your methods, theories, and questions! In an instance of lit-
erary alchemy, it brings to life a full, living world which is nothing 
but an emergent set of systems in constructive interaction, a series of 
symmetry-making and symmetry-breaking events. No longer is sense 
produced only by human actants who use the nonhuman world as a 
tabula rasa or mirror-device. The story, thus, illustrates the balancing 
act that, according to Alistair Hamilton, each environmental historian 
must perform:

An environmental history which does not encompass appropriate 
aspects of the complexity of human responses runs the risk of allow-
ing environmental determinism to become the explanatory force. 
On the other hand, an environmental history which does not ex-
plore the equally complex influences of environmental/ecological 
processes reduces nature to a merely passive element, the canvas 
upon which anthropogenic activity is drawn but which possesses no 
power of its own. (163)
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In the Mars trilogy, the tension between anthropocentric and ecocen-
tric perspectives is mostly played out in the contrast between human 
focalization and (quasi-)scientific narration that reveals what happens 
on micro- and macro-levels. Although the Mars trilogy remains cen-
tered on human characters, the narrator reminds the reader that the 
mission leaves humans to devices that are not their own: to repeat 
once more one narrator’s key phrase, “terrain is a powerful genetic 
engineer” (Green 13).

In order to illustrate how emplotment and world-building are interactively 
constructed in the Mars trilogy in an environmental-posthumanist sense, 
let me first cite from a classic, humanistic literary example. Shakespeare’s 
play As You Like It recounts a series of (curtailed) love affairs at the court of 
Duke Fredric in the French Forest of Arden. The sorrowful character Jacques 
delivers a monologue in which he likens human existence as such to a drama 
piece: “All the world’s a stage / And all the men and women merely players; 
/They have their exits and their entrances, / And one man in his time plays 
many parts, / His acts being seven ages” (666). The monologue continues to 
describe the seven stages of transformation, from “the infant, mewling and 
puking in the nurse’s arms” to “second childishness and mere oblivion; sans 
teeth, sans eyes, sans taste, sans everything.” In a tragic mode, Jacques por-
trays men and women as “merely players” who cannot help but enter and 
disappear from the stage, playing “many parts” in a drama that they do not 
direct. Although Jacques acknowledges that humans are not masters of the 
world, it is obvious that for him, the world is a stage for human dramas of 
love and power, and this assessment coincides with the content of the story, 
a series of “courtings.” When finally most of the protagonists have found 
their partner for life, Jacques withdraws from the “worldly” stage into the 
forest to seek spiritual rebirth. His asceticism can be read as an environmen-
tal critique of urban life in the tradition of Thoreau’s nature writing—in 
conjuring a mighty image of allegedly pristine, divine nature, Jacques fails 
to fathom the constructive interaction of human and world.

The Mars trilogy diverges from such meta-narrative and metafictional 
elements in interesting ways. All characters are intensely aware that “all 
the world is a stage”: Martians are continually filmed, and selected foot-
age is broadcasted every day, watched by millions of people on Mars and 
on Earth. If some characters and narrators think of the Mars mission as 
a story of pioneering—showing the way while finding the way—others 
frame the mission as a more-than-human drama that occurs mostly out-
side of human vision and control. For instance, when the depressed Red 
activist Nadia Cherneshevsky is invited to join Ann on a research trip, 
she is reinvigorated by a new way of looking and has the strong feeling 
that “the landscape conspired in this sensation, feeding her new attentive-
ness” (142). An environmental-posthumanist counterpart to the extra- 
diegetic commentary from Shakespeare’s As You Like It can be discerned 
in the following passage, in which an unknown narrator describes how 



64 Introduction

genetically engineered microorganisms bring more oxygen into Mars’s 
atmosphere:

fast-growing lichens. Radiation-resistant algae, Extreme cold fungi. 
Halophylic Archaea, eating salt and excreting oxygen. Surarc-
tic mosses. An entire taxonomy of new kinds of life, all partially 
adapted to the surface of Mars, all out there having a try at it. Some 
species went extinct: natural selection. Some prospered wildly, at 
the expense of other organisms, and then chemicals in their excre-
tions activated their suicide genes, and they died back until the levels 
of those chemicals dropped again. So life adapts to conditions. And 
at the same time, conditions are changed by life. That is one of the 
dimensions of life: organism and environment change together in a 
reciprocal arrangement, as they are two manifestations of an ecol-
ogy, two parts of a whole. (Red 205)

This passage captures a tension between two fundamental ideas that 
cut across the life sciences and, by extension, all thinking about life in 
the latter half of the twentieth century. On the one hand, there is the 
special significance of genetic coding in the evolution of life: the fact 
that these microorganisms are endowed with “suicide genes” indicates 
that life is not just regulated by genes but can be “turned off” by genes. 
The genome, on this account, is the final arbiter of life. On the other 
hand, this sequence presents a strong notion of ecology: the idea that 
life evolves in a web of relations. The two moments in Robinson’s text 
express a historical movement in which life, as perceived from the lived 
reality of the organism, becomes simultaneously smaller (molecular) and 
larger (ecological or planetary). The paradox that emerges is that while 
biology has raised the prospects for human control over life, it has also 
increased awareness of life’s astonishingly complex (and thus unpredict-
able) processes, pervading the body and connecting it to an increasing 
number of outsides.

Combining specialized scientific terminology with a more accessible 
explanation of evolution, the previous passage appears to function as a 
kind of extra-narrative commentary that sets the story in a larger evolu-
tionary and scientific context. At the same time, Robinson’s engagement 
with scientific style and content is crucial for opening up narration to 
the nonhuman, folding the human and the environment into one an-
other. The organisms, environments, and scientific ideas mentioned are 
vital elements of the story, and their description has a distinctly narra-
tive feel, illustrated in the narrator’s depiction of the organisms “having 
a try at it.” While obviously, the microorganisms are not purposefully 
modifying Mars’s atmosphere, they are not mere organic automatons, 
and they do play indispensable parts in the story of life on Mars. The 
planet is no longer perceived as a transcendental arena for human action 
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but as a becoming that is dramatic in and of itself, involving unforeseen 
and highly consequential interferences and tipping points. Life on Mars, 
here, is a series of stages or narrative episodes, suggesting that there is a 
more encompassing, cosmic history in which humans are playing their 
parts. In the spirit of environmental posthumanism, it is the feedback 
loops between various (non)human assemblages, rather than any (tech-
nological) novum in particular, that keep the story going. In the words 
of Oyama, Robinson’s work privileges “mutuality over domination, sys-
tems of influences over single causes, openness over closure, loops over 
lines” (Evolution’s Eye 152). The novum of “life on Mars” can perhaps 
best be approached as a problem-event, an event that is problematic, 
productive, regardless of the human definitions of it, a problem around 
which environmental-posthumanist ideas, practices, desires, and atti-
tudes gather. The reader is reminded time and again that the life that 
is staged is not human at all; rather, it is the life of a world that passes 
through, transforms, and escapes the human.

As a second point, I want to draw attention to the ways in which 
terraformation and human enhancement become narrative devices for 
 character development in the broadest sense of that term, encompassing 
not just habits of thinking and living but also habits of life: new envi-
ronmental and organismal functions and forms. The question of how 
 Robinson reworks conventional (modern) approaches to character build-
ing, focalization, and world-building can be fruitfully entered from the 
trope of the intergenerational gap, which is essentially sociobiological. 
The match between Nirgal, Coyote, and Art is emblematic of the rela-
tionship between the new generation of Martians and their terrestrial 
ancestors: there is a friendship, but differences produce an emotional 
and cognitive distance that is often experienced as painful by both. 
When Nirgal tries to bridge that distance by getting to know his father, 
and, later on, visiting Earth, he ends up disillusioned. On Earth, he con-
tracts a virus that makes him ill, and his body aches from the change in 
G force. The generational difference is expressed in different perceptions 
and forms of speech about life on Mars. Coyote is a traveler and story-
teller who depends on his knowledge of old-world mythologies to come 
to grips with the new Martian landscapes he traverses. Recurring stories 
include the US myth of the nineteenth century, superhuman lumberjack 
Paul Bunyan and a figure called Big Man, both of whom Coyote uses 
as metaphors for the stupendous projects of terraformation. As an un-
identified narrator proclaims, these stories are meant to imbue the once 
“empty” Martian landscape with meaning and spirit:

Stories have naturally blossomed to fill the gap, just as in Lowell’s 
time, or in Homer’s, or in the caves or on the Savannah – stories of 
microfossils wrecked by our bio-organisms, of ruins found in dust 
storms and then lost forever, of Big Man and all his adventures, of 



66 Introduction

the elusive little red people, always glimpsed out of the corner of the 
eye. And all of these tales are told in an attempt to give Mars life, or 
to bring it to life. (Red 3)

This “bringing to life,” however, proves less than effective for the ever- 
moving Coyote, who remains existentially homeless, unable to forge 
meaningful connections to his place or his kin. Meanwhile, the new 
generation invents new words to match their experiences. One narrator 
suggests that the name for Mars used by the new generations, “Ka,” 
was not borrowed from existing Terran languages but rather that “the 
planet itself suggests the sound in some hypnotic way” (346). Appar-
ently, Mars-born voices sound different: local variations are caused by 
hybridization and modulation, new habits of speech and storytelling, as 
well as new acoustic environments.

I read these ruminations on landscape and meaning in Robinson’s 
trilogy through the prism of interactive constructionism as challenges 
to conventional understandings of character development. Rather than 
sculpting characters through an interplay of (un)conscious actions and 
forces from without, the Mars trilogy shows that, in Oyama’s words, 
“many natures (‘organisms-in-transition’) constitute a species, rather 
than some single species essence, and an organism has as many natures 
as it has situational and developmental moments” (Evolution’s Eye 181). 
This insistence on including (non)organic life in literature’s multivocality 
links with Bruno Latour’s nonmodern philosophy of networks. As Mat-
thew Taylor summarizes it, in Latour’s work, 

‘we’ is an emergent, provisional network of ontologically flattened 
human and nonhuman agencies linked—across dizzying temporal 
phases and spatial scales—in a common activity, performance, alli-
ance, controversy, or event (e.g., global warming, the Columbia explo-
sion, the identification of the germ responsible for tuberculosis). (172) 

In the Mars trilogy, it is the new generation who are most capable and 
willing to be faithful to the emergent story of “life on Mars”: they prove 
most active, most vocal, and most constructive. I, as a reader, for my 
part, construct the story in a feedback loop between text and memory 
but also, phantasmagorically, from an imagined point in the future, 
wondering all the while how I am adapting to a brave new world of cli-
mate change, what roles I will have to play in its unfolding—as a literary 
scholar and as a father.

Robinson’s story of transgenerational change, then, can be understood 
very much in the way that some contemporary scholars understand en-
vironmental history. Complementing Oyama’s theory of constructive 
interactionism, the work of scholars like Tim Ingold, John Protevi, and 
Manuel Delanda demonstrates that environmental change is presently 
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pushing knowledge systems over a threshold toward nonbinary ways of 
thinking about the world, superseding the divisions between science and  
the humanities. The idea of the Mars trilogy as a kind of environmental- 
posthumanist future history is in congruence with John and William  
McNeill’s claim that environmental history “can collect facts everywhere 
and weave them together into meaningful stories. It can connect what  
seems apart. It can use the findings of scientists and locate them into the 
wider analytical framework of societies and even have something to say 
about how societies handled crises and challenges in the past” (12). The 
trilogy conveys exactly the kind of lesson that Linda Nash argues we must 
learn from environmental history, a field that documents the impact of 
sudden ruptures in the energy flow of interspecies, biotic-nonbiotic, and 
natural-cultural networks:

In the wake of massive environmental change, existing skill sets 
(“knowledge”) may be rendered largely, or even completely, useless and 
will necessarily give way to new forms of knowledge; new environ-
ments require culture to be rebuilt, often radically, using the materials 
at hand. In other words, what we mean by “knowledge” or “culture” is 
not something that humans carry around in their heads; these concepts 
are fundamentally human-environmental all the way down. (408)

It is my conviction that this emergent mode of thinking—understanding 
culture and the humanities as part of larger and smaller environments—
should inform not only (environmental) history but the Humanities at 
large, including Marxist, postcolonial, critical race, queer/gender, and 
disability studies. To conduct critical analysis in the twenty-first century 
means not only to seek the points where social, cultural, and technosci-
entific power has left its traces but also to draw lines of becoming that 
permeate and exceed such human formations.

Conclusion

The Mars trilogy lays out a scenario of human and planetary transfor-
mation whose general thrust is neither utopian nor dystopian. Robinson’s 
trilogy remains open and in becoming, a problematization that cannot be 
framed as a problem in/of Mars or the Earth, nature or culture, the sciences 
or the Humanities. Revolution is effectuated not by the oppositional politics 
of the Reds but through Hiroko’s modulation of terraformation, her experi-
ment-in-an-experiment, which gives birth to a new world and a new people. 
Refusing to glorify or criticize developments in science, such as space explo-
ration and genetic engineering, Robinson thinks along with them, sketching 
their possible implications for society and the world at large. The trilogy 
can be regarded as a fictional version of Latour’s image of the “world-
wide lab” (“The World”): a lab that is open, collective, and performative, 
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problematizing the classical situation in which solutions are transported 
from the research lab to society. The qualification of the “worldwide lab” as 
performative can be extrapolated to any lab situation if we follow Barad’s 
“posthumanist performativity” in Meeting the Universe Halfway (2007) or 
Andrew Pickering’s critique of representationalism in The Mangle of Prac-
tice (1995). From the perspective of these theorists, the lab is never merely 
a place for representing or simulating reality but rather a transformation 
of the world, actually or virtually (in terms of changing what can be done, 
perceived, understood, or what can happen). What I find most interesting 
about novels like Mars is that they take science seriously yet without ac-
cording too much authority to any one field in particular. As Robinson’s 
example makes clear, biological science fiction is not necessarily based on 
biological determinism: it may also reveal the ways in which biology is en-
meshed with psychological, social, cultural, and physical processes. Replete 
with discourses from molecular biology and biotechnology, the trilogy nev-
ertheless shuns what Oyama calls “metaphors of containment” in which 
“an entity’s futures are imagined somehow to be enclosed or prefigured in 
it” (“Boundaries” 275), instead narrating the emergent, mutually constitu-
tive relations between organism and environment.

While the prospect of transforming other planets may seem fantastic, it 
may become a reality soon. In 2012, the Dutch entrepreneur Bas Lansdorp 
launched the Mars One initiative, which plans to send humans to Mars by 
203010; NASA has similar plans. Regardless of whether these endeavors 
actually take place, what makes Robinson’s scenario significant is that it 
teaches us a great deal about the science and politics of the planetary dy-
namics of atmosphere, soil, weather systems, ecosystems, and so on. Im-
mensely enthusiastic and critical about the potentials of science, Robinson 
puts a spin on E.O. Wilson’s notion of “consilience,” unsettling the divisions 
between the sciences and the humanities to establish non-hierarchic, exper-
imental relations. This leads to hybrids such as eco-economics, which goes 
beyond atomistic (individualist) models, pointing toward a relational eco-
nomics that takes the community and the environment as primary (Daly and 
Cobb). Implicated with eco-economics, another mode of biology emerges in 
Mars that studies organic life as an open system in continuous construc-
tive interaction with the physical and anthropomorphic strata. Robinson’s 
meshing of scales and dimensions, while uprooting modern divisions be-
tween personal, historical, spiritual, evolutionary, and cosmic temporali-
ties, never ends up in either chaos or a theory of everything. Instead, the 
event of transformation becomes the locus of a new, socially robust biotech-
noscience as well as a new “biohumanities” (Stotz, Bostanci and Griffith 5) 
endowed with the challenge of rethinking human affairs within expanded 
planetary and temporal horizons. Reinserting biology into the world and 
connecting evolution to history, Oyama’s and Robinson’s constructive in-
teractionisms are calls for radical interdisciplinarity much needed in a time 
when interdisciplinarity has become a norm.
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Notes
 1 Robinson himself uses the concept of polyphony, derived from the work of 

 Michail Bakhtin, extensively in dissertation, published as The Novels of Philip 
K. Dick (1984) and written under the supervision of Fredric Jameson.

 2 In an analysis of Paul Di Filippo’s transmutation novel A Mouth Full of 
Tongues (2003), Rossini argues that

The politically and ethically relevant potential of DST consists primarily in 
the proposition that system and environment, inside and outside, are mutu-
ally determining; in other words, power, control and agency are neither here 
or there, neither attributed to the self-subject nor to the other/object but are 
seen as multiple and distributed. A second important implication of DST is 
that we cannot legitimately define information as a binary code of ones and 
zeros, as a blueprint, fixed programme or stable representation of what a 
living organism will inevitable become and then eternally be. (249)

 3 For critical discussions of cyberpunk, see Bruce Clarke’s Posthuman Meta-
morphoses: Narrative and Systems (2008), Catherine Hayles’s How We 
Became Posthuman (1999), Eleaine Graham’s Representations of the Post/
human: Monsters, Aliens and Others in Popular Culture (2002), and the 
volume Beyond Cyberpunk: New Critical Perspectives edited by Graham 
J. Murphy and Sherryl Vint (2010).

 4 Robinson’s choice of Arkady’s surname, Bogdanov, seems to refer to the 
Bolshevik intellectual Alexander Bogdanov, who in the 1920s experimented 
with blood transfusion as a means of achieving rejuvenation.

 5 Recently, the concept of terraformation has been elaborated by engineers 
Martyn Fogg in Terraforming: Engineering Planetary Environments (1995) 
and Robert Zubrin’s The Case for Mars: The Plan to Settle the Red Planet 
and Why We Must (1996). For an analysis of the connections between these 
accounts of terraformation, capitalism, and the American frontier hypothe-
sis, see Markley (779–781).

 6 The idea of extended heredity is associated with C.H. Waddington’s theory 
of epigenetics and Gottlieb’s idea of the bidirectional influence of genes and 
environment.

 7 Desmond’s nickname is a reference to Amerindian myths where the coyote 
represents a dweller and messenger. See Anzaldúa.

 8 Robinson borrows the term viriditas from the Christian thinker, composer, 
and mystic Hildegard von Bingen (1098–1179). Von Bingen saw viriditas 
as a nourishing life-force that “greens” the world (viride meaning green in 
Latin), a force that can be found not only in plants and trees but also, for 
example, in celestial bodies. Humans gain viriditas mainly by eating and 
drinking (Von Bingen was also interested in medicine). For an overview of 
Von Bingen’s life and work, see Flanagan.

 9 Robinson borrows the term ecopoiesis from NASA terraformation research, 
where it refers to the construction of an ecosystem.

 10 For information on the Mars One mission, see www.mars-one.com/en/.
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In Greg Bear’s Nebula Award-winning science fiction novel Darwin’s 
Radio, the sudden activation of an endogenous retrovirus in the human 
genome, ominously named SHEVA,1 causes inexplicable symptoms 
in women all over the world. Women first become pregnant with an 
extremely malformed fetus, which looks more like “an ovary with a 
blood supply” (118); next, in this second ovary, a new embryo starts to 
develop. Although medical specialists claim that SHEVA pregnancies 
lead to miscarriage, there are rumors of viable SHEVA babies. Scientists 
discover that the retrovirus is sexually transmitted, much like the AIDS 
virus. Without really understanding how it works, the US Centers of 
Disease Control quickly label it a pandemic disease. Against the grain of 
the official view, American genomicist Kay Lang comes up with a more 
spectacular diagnosis: rather than a disease, SHEVA is the trigger for a 
sudden and rapid metamorphosis of the human species. Kay describes 
the genome as an “evolutionary computer” (101) or, as the title runs, 
“Darwin’s Radio,” picking up and decoding environmental signals and 
adapting the species to a rapidly changing world. What follows is a fast-
paced scientific thriller in which Kay desperately tries to convince the 
medical community of her theory, while official discourse carefully sup-
presses any professional or public doubt about the “fact” of a pandemic 
crisis―a crisis that is financially and politically profitable to the Centers 
of Disease Control, the National Institutes of Health, the federal gov-
ernment, and others. By the end of the novel, Kay Lang and her partner 
have a child together―the first officially reported SHEVA child―and 
call it Stella Nova. They immediately notice that Stella has new bodily 
features, including the ability to speak from birth and to emit odors that 
soothe humans around her. Kay speculates that these features will allow 
a new generation of humans to cope with the pressures caused by aug-
mented population and information density.

Darwin’s Radio’s far less interesting sequel Darwin’s Children, 
largely neglected by critics, unfolds the social and political ramifica-
tions of the transspeciation event, documenting the segregated lives of 
SHEVA children sequestered in camps and, as they become adults, in 
remote autonomous communities. Stella and her friends continue to be 
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medicalized: society wants them to suppress their new perceptions, feel-
ings, and ideas, and to behave normally. On a utopian note, the sequel 
suggests that new forms of sympathy and cooperation emerge as adap-
tive evolutionary responses, dampening the destructive selfishness asso-
ciated with the human species.

Literary scholars have criticized Bear’s novel as overoptimistic about 
the genome’s ability to adapt to new circumstances. The novel reifies 
the biological-deterministic idea that, in Lisa Lynch’s words, “beneficial 
social change will have to be precipitated by genetic change” (90). While  
acknowledging these critiques, I want to emphasize another, non- 
genocentric kind of biology at work in the novel. 

Riffing off non-genocentric theories in contemporary biology, notably 
Lynn Margulis’s work on endosymbiogenesis, Bear represents human evo-
lution as a creative performance in response to environmental signals, a 
drama piece that features prominently the bacteria and viruses inside the 
human body. In a series of mysterious experiences—dreams, reveries, and 
epiphanies—the main characters develop cognitive and emotional connec-
tions to this repressed nonhuman side of life. These disruptive experiences 
render palpable the idea that the self is never identical to itself, always al-
ready composed of others, thus attenuating, in Matthew Taylor’s words, 
“our attachment to the absoluteness of human– nonhuman and self–other 
divides” (26). The import of Bear’s informed speculations, I argue, is not 
crass prediction but an environmental-posthumanist vision of life as always 
already impure, infected, and in becoming―a counterpoint to the image 
of the double helix as the bedrock of a species. I read Darwin’s Radio as 
an immediate response to Margulis’s call to “get to know ourselves better” 
(“Speculation” 5)—“ourselves” referring to the multiplicity of life-forms in-
side the body—rewriting the story of evolution as interspecies coevolution.

In his work, Bear is often concerned with biopolitical issues, such 
as bioterrorism in Quantico (2005) and new military technologies in 
Mariposa (2009). Drawing narrative tension from epistemological and 
political problems of science and technology, much of his oeuvre lends 
itself as a fascinating resource for science and technology studies (STS). 
As science fiction scholar Roger Luckhurst has argued, in his work, 
Bear consistently imagines human transformation without confining his 
experiments “in isolated laboratories or in arcane arguments between 
experts” (227) and instead mapping the complex networks in which sci-
ence participates: 

Bear’s fiction offers the opportunity to trace the networks that 
connect together wildly diverse hard and soft things: laboratories, 
parliaments, machine intelligence, galaxies, bedrooms, spaceships, 
survivalists, mitochondrial DNA, American presidents, geologists, 
viruses, high tech start-up capitalists, the undead, the posthuman, 
and the alien. (217) 
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In Darwin’s Radio, the problem-event of SHEVA involves many voices 
and perspectives, from scientists to politicians to journalists and civilians. 
Just as the story restlessly shifts between laboratories and other locations 
in different parts of the US, the novel itself is hard to pin down—Luckhurst 
calls it a “car- crash of sf, thriller, gothic, conspiracy fiction, and noir” 
(230). The problems worked out in the novel—What caused SHEVA? 
What is it? What to do?—do not fit into a single genre as they stem from 
an emergent event rather than a determined cause. The novel ultimately 
addresses the problem of life, which can never be exhausted or contained 
within a particular domain (life as an object of science, human life, life as 
nature, etc.). Darwin’s Radio is a literary experiment merging scientific 
struggle, biological evolution, and politics in a single dramatic story.

In this chapter, I develop the concept of environmental posthumanism by 
analyzing Darwin’s Radio alongside Deleuze and Guattari’s distinction be-
tween “State science” and “nomad science,” as developed in their magnum 
opus A Thousand Plateaus. These largely overlooked concepts, I proffer, 
are crucial for thinking about the kinds of scientific ideas, practices, atti-
tudes, and desires that underwrite environmental posthumanism. Deleuze 
and Guattari argue that the dominant form of doing science, State science, 
is epitomized by desire for control: a fenced off grid is established on which 
precise measurements can be made, leading to solutions. Nomad science, 
rather, injects itself into foreign environments, where it encounters ever new 
problems that are characterized by continuous variation and therefore can 
only be approximated (398–418). In Darwin’s Radio, State science is ex-
emplified by the (failed) development of a vaccine by the Centers of Disease 
Control based on a genomic decoding of SHEVA. This operation is com-
plemented by biopolitical strategies of control, including forced abortion. 
Meanwhile, the protagonists engage in a nomad science that anxiously but 
patiently follows SHEVA’s unfolding, pointing to the limitations of estab-
lished theories and pushing for alternatives. The story thus deconstructs 
dominant images of life and science in a single gesture, showing that both 
are infected by strange elements. The synergies between literary and scien-
tific efforts to explore life as infected and infecting, I think, are crucial for 
developing environmental posthumanism. Instead of naively trying to keep 
humanity pure, protecting it from the nonhuman, Mitch and Kay expose 
themselves to the event that is SHEVA. If in the Mars trilogy, analyzed in 
the previous chapter, the environment is shown to be constitutive of hu-
manity, this point is made much more forcefully in Darwin’s Radio, which 
imagines the human body itself as a kind of environment or vessel for mi-
crobial life-forms which play crucial parts in the story of its evolution.

Nomad Science

In A Thousand Plateaus, Deleuze and Guattari spend few words on 
nomad science and even fewer on State science. What is more, they 
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never return to these notions in their later work. Perhaps they felt their 
ideas were too close to those of Michel Serres, whom they admired and 
whose ideas directly inform their philosophy of science. State science’s 
essential modus operandi, according to Deleuze and Guattari (2004), 
is reproduction, which presupposes “the permanence of a fixed point 
of view that is external to what is reproduced: watching the flow from 
the bank” (410). This reproduction of a “fixed point of view” helps 
to create, and is, in turn, conditioned by, a physical, epistemological, 
and institutional interior space with a recognizable disciplinary object 
(social, cultural, or natural). It seems that reproduction here is synon-
ymous with the notion of representation which had been criticized by 
Deleuze in Difference and Repetition (1968) and would again become 
a target in the work of Andrew Pickering, Bruno Latour, and Karen 
Barad. State science is akin to what Pickering, in The Cybernetic Brain, 
refers to as “modern science,” a discourse that claims to momentarily 
arrest the world in a representation, which then becomes the basis for 
control and prediction (18). Elsewhere, Pickering comments directly on 
Deleuze and Guattari’s State-nomad science distinction, suggesting that 
State science is based on the implicit axiom of the essential knowability 
of the world (“Cybernetics”). For State science, the world is a set of 
knowable things that can be mapped one by one. In this sense, State 
science resembles Kuhn’s normal science, although for Kuhn, normal 
science’s puzzle-solving is only periodically interrupted, while Deleuze 
and Guattari insist that State science is permanently surrounded and 
infiltrated by troublemaking nomads.

This is how Deleuze and Guattari (2004) define nomad science in con-
tradistinction to State science:

First of all, it uses hydraulic model, rather than being a theory of 
solids treating fluids as a special case…. [Second], the model in 
question is one of becoming and heterogeneity, as opposed to the 
stable, the eternal, the identical, the constant…. [Third] the model 
is a vortical one; it operates in an open space throughout which 
things-flows are distributed, rather than plotting out a closed space 
for linear and solid things… Finally, the model is problematic, rather 
than theorematic. (398–399)

Each of these aspects is directed towards chaos, staying as close to it as 
possible, and slowing down the unavoidable retreat into solidities (facts, 
protocols, solutions) and enclosed spaces (institutions, professions). No-
mad science is a creative practice; its primary goal is to keep its objects, 
ideas, and practices open-ended. According to Deleuze and Guattari 
(2004), nomad science’s model of problematization comes with a spe-
cific perspective on the code/figure, which is relevant in the context of 
the novel under scrutiny here:
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figures are considered only from the viewpoint of the affections 
that befall them: sections, ablations, adjunctions, projections. One 
does not go by specific differences from a genus to its species, or 
by deduction from a stable essence to the properties deriving from 
it, but rather from a problem to the accidents that condition and 
resolve it. This involves all kinds of deformities, transmutations, 
passages to the limit, operations in which each figure designates an 
“event” much more than an essence; the square no longer exists in-
dependently of a quadrature, the cube of a cubature, the straight line 
of a rectification. Whereas the theorem belongs to the rational order, 
the problem is affective and is inseparable from the metamorphoses, 
generations and creations within science itself. (399)

I want to single out two aspects of this complex statement. First, there is 
the notion of the code or figure being one part of a set of “affections” or 
“accidents” rather than a static essence or solution. This means that, as 
Zwart has argued (“The Adoration”), the metaphor of the “map” used 
so frequently by scientists involved in the Human Genome Project is 
inadequate, being both static and representational. To model the human 
body nomadically is to engage with codes as operating in open spaces. 
The nomadic scientist looks for codes that are always in the process of 
being written and interpreted (it does not take human technology to 
decode life), without falling into prediction or prescription. Second, for 
nomad science, the codes of the body and the codes of science cannot 
be equated, nor do they remain neatly separated: they are affective; in 
other words, they encounter one another. Nomad science is immersive; it 
introduces the scientist into problem-fields that she cannot control, that 
she shares with others, and that will affect her in unpredictable ways. 
If State science divides the world into territories, the primary activity of 
nomad science, Deleuze and Guattari maintain in A Thousand Plateaus, 
is following the tendencies (“singularities”) of matter (410).

The somewhat obscure concept of nomad science (inevitably obscure 
as nomad science is concerned with “vague essences”: multiplicities) has 
recently been developed further by various scholars. Manuel Delanda 
uses the concept to explain how Isaac Newton (1642–1727) initially fol-
lowed nomadic lines (including those of alchemy) to afford new ideas 
on light, color, and gravitation that greatly upset Royal Society member 
Robert Hooke (1635–1703). Newton’s theories eventually became the 
norm, and to Hooke’s dismay, Newton was elected head of the Royal 
Society (“Material” 16).

Pickering argues that today nomadic science is practiced by “the sci-
ences of complexity, emergence and becoming” (“Cybernetics” 155), 
which began during the first half of the twentieth century, with cy-
berneticists working outside state institutions. In the same vein, Sian 
Sullivan and Katherine Homewood connect nomad science to theories 
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of nonequilibrium dynamics as defying control and certainty (22). Jer-
emy Hunsinger has observed that nomad science applies well to those 
scientists working on “open and mutable” cyberinfrastructures (277), 
and Marcelo Svirsky envisages a nomad science that is always already 
political activism, avoiding government- and corporate-funded modes 
of participation and inciting “creative acts of citizenship that actualize 
ruptures” (3). In short, according to these scholars, key aspects of con-
temporary nomad science include complexity, open infrastructures, and 
noninstitutionalized creativity.

In the context of biology, Deleuze and Guattari provide an interesting 
example of State and nomad science (without actually using these terms): 
the debate between Étienne Geoffroy Saint-Hilaire (1772–1844) and 
Georges Cuvier (1769–1832). Cuvier maintained that species are for-
mally distinct, eternal types with a harmonious set of functions (organs), 
whereas Geoffroy Saint-Hilaire stressed that species change in response 
to their environments, that they share universal elements (belonging to 
a common “plan of nature”), and that organs compete with one an-
other. Geoffroy Saint-Hilaire was primarily interested in the conditions 
of existence of species―the very possibility of the generation of newness 
which is real but not easily demonstrated or described. For Cuvier, in-
stead, there are only the empirically observable, actual differences which 
are coherently organized in the genera, the species, and each organism. 
As David Amigoni has argued, the possibility of evolutionary change 
was threatening as it “undermined the authority of the Judeo-Christian 
creation story and established religion” (113).

Cuvier resolutely denounced the idea of a plan of nature, calling it 
“metaphysical.” His was a strategy of containment, blocking certain 
questions and accepting evolutionary differences as facts. The two sci-
entists differed not just in their thinking but also in their careers. Both 
served Napoleon Bonaparte, but it was Cuvier who had been trained 
as an administrator and, increasingly during his career, became oc-
cupied with political tasks, delegating the scientific work to students, 
while Geoffroy Saint-Hilaire remained “the archetype of a disinterested 
scholar, avid for freedom” (Le Guyader 19). In the end, Geoffroy Saint-
Hilaire was declared defeated in dominant scientific circles, and the idea 
of a “plan of nature” was generally considered unscientific. Due to this 
“defeat,” Geoffroy became a somewhat neglected figure in the history 
of science. Unfortunately, there is a tendency in historiography to for-
get scientific nomads, obscuring, for example, the fact that Geoffroy 
Saint-Hilaire’s work was much more influential on Darwin than Cuvi-
er’s (Tresch, The Romantic 19–20).

Geoffroy Saint-Hilaire’s intuition of infinitesimal differential elements 
structuring and connecting all living creatures, making new life-forms 
possible, resonates with the ideas about evolution developed in the eigh-
teenth and nineteenth centuries as well as with the birth of genetics in 
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the twentieth century. Furthermore, comparing Geoffroy Saint-Hilaire’s 
debate with Cuvier to contemporary debates in molecular biology, we 
can detect a number of striking similarities related to the interconnec-
tion between science and (bio)power. As Foucault’s work has shown, 
the emergence of modern biology around the beginning of the nine-
teenth century coincides with the birth of the modern state, and the 
two phenomena have been deeply intertwined from the start. Science 
provided an important armamentarium for mapping and controlling 
the behaviors of individuals and populations, enabling modern states 
to wield a more or less rationalized biopower or “power over life” (The 
Birth 19). The  rigidity of Cuvier’s taxonomies and his proximity to 
 Napoleon Bonaparte can be compared to the persistence of genetic and 
genomic determinism in the twentieth and twenty-first centuries, and 
the unprecedented role of the state in financing and recruiting the sort of 
research that reifies the genetic explanation of life. Although  Geoffroy 
 Saint-Hilaire’s  conception of invisible differential elements also  resounds 
in genetics, his stress on connectivity, differentiality, and generativity is 
hard to reconcile with genetic or genomic determinism, rather  prefiguring 
the complex  system-based thinking of scientists operating at the fringes 
of the molecular paradigm in the biosciences.

Fictional ethnographies of science like Bear’s help to flesh out the con-
cept of nomad science in contradistinction to State science. Darwin’s 
Radio dramatizes the epistemological tensions between a still dominant 
“molecular paradigm”2 (Neumann-Held and Rehmann-Sutter 3), cling-
ing to the centrality of the genetic code, and a nomadic science that 
“de-codes” life in an alternative way: imagining life exactly not as an 
individual code but as the emergent relations between bodies and en-
vironments (see Goodwin; Woese). Usually, the reasons for reduction-
ism are entirely pragmatic. As biologist Richard Lewontin puts it in his 
introduction to Susan Oyama’s The Ontogeny of Information (2001), 
“when the wrong question is being asked, it usually turns out to be be-
cause the right question is too difficult. Scientists ask questions they 
can answer” (vii). Reductionism allows science to arrive at solutions 
and gain a degree of control over bodies and environments, but it can 
also lead to oversimplified, premature, or even wrong conclusions that 
impede thinking. Nomad science counters reductionism not by merely 
criticizing State science but by carefully unearthing ever new factors in 
a web of life that ultimately cannot be controlled. Nomad science prizes 
the fact that nature is excessive, something that is readily perceivable in 
the astonishing diversity of organismal forms but also becomes apparent 
on the molecular level, where, as Fritjof Capra notes, the “redundancy of 
genetic and molecular pathways [allows for] great flexibility and adapt-
ability to unexpected environmental changes” (40).

In Darwin’s Radio, the path towards a nomadic understanding of 
SHEVA crucially involves an encounter between two scientists whose 
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stories alternate in the first part of the book. The first story covers 
the vicissitudes of Kay, who has been working on the role of mito-
chondrial DNA (DNA of bacterial origin) in human evolutionary 
change. Her work suddenly becomes of great importance in the wake 
of the SHEVA outbreak when it turns out that the genes involved in 
SHEVA correspond exactly with the ones she has studied. A govern-
mental Task Force set up to create a vaccine for SHEVA hires Kay for 
her expertise. Conducting research in various affected populations 
around the world, she discovers that during the twentieth century, 
large numbers of pregnant, SHEVA-infected women were killed and 
buried in mass graves―ostensibly because their bizarre symptoms in-
stilled fear and shame in their communities. For Kay, it is an injustice 
that the fetuses should die and that the SHEVA-infected women are 
treated as deviant individuals and even threats. Soon, the discoveries 
in field and lab work drive Kay to dissent from the official definition 
of SHEVA as a disease. She proposes that a mixture of overpopula-
tion and information overload cause SHEVA to respond by sending 
signals along genetic, neuronal, and hormonal pathways, setting in 
motion a radical species metamorphosis over the course of a strange 
double reproductive cycle. Kay’s ideas prove to be incompatible with 
the Task Force’s goal of controlling the situation by finding solutions; 
resigning, Kay becomes a nomad scientist, “following” SHEVA along 
an unpredictable route.

The parallel story revolves around the equally restless, itinerant ar-
chaeologist Mitch Rafelson, who has been expelled from the  scholarly 
community for his excavation of sites that were claimed by Native 
 Americans as sacred burial grounds. Tempted once again by the ad-
venture, Mitch joins a friend on an expedition in the Austrian Alps, 
where he stumbles upon two frozen Neanderthal mummies, a man and 
a woman. To his bafflement, he discovers that the woman’s uterus con-
tains a fetus that is not Neanderthal but Homo sapiens. When Mitch 
hears Kay speaking on television, he realizes that SHEVA may explain 
his discovery of an immediate evolutionary leap. With the help of some 
colleagues, Mitch finds scientific proof that the Homo sapiens fetus 
is  indeed SHEVA-infected. Soon, the two scientists meet in person to 
share their insights, and, as it happens, they fall in love. A breakthrough 
is reached in the serendipitous encounter between two scientists, both 
expelled by their communities, whose work would seem to be com-
pletely unrelated. It is by coupling hitherto largely separated fields of 
research―archaeology, evolutionary biology, and genomics―that the 
key to understanding a complex event is found. This mutual infection 
with passions and ideas, out in the open, may be seen as nomad science 
par excellence.

But the distinction between State and nomadism is never clear-cut. 
Importantly, Deleuze and Guattari argue that if nomad scientists obtain 
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a certain independence from (state) power, this independence is inher-
ently ephemeral because the state is continuously looking to bind them 
to their goals: “Ambulant procedures and processes are necessarily tied 
to a striated space―always formalized by royal science―which deprives 
them of their model, submits them to its own model, and allows them 
to exist only in the capacity of “technologies” or “applied science’” (A 
Thousand 411). We see this inextricable link to State science in Dar-
win’s Radio, in which Kay and Mitch cannot do without the help of col-
leagues “on the inside,” for example, to conduct a genetic test on the ice 
mummy. But as Darwin’s Radio shows, in the spatiotemporal interstices 
of state and corporate territory, nomad science is able to develop its ab-
errant ideas and practices. Kay and Mitch travel around the country, 
trying to remain invisible to the authorities while looking for alliances 
with scientists, journalists, and others who are willing to support their 
research. Stengers explains the ambiguity and instability of the border 
between State and nomad science as follows:

It is not a question of identifying “nomadic” and “sedentary” indi-
viduals but of identifying them only in relation to a given interaction, 
of creating a contrast whose scope does not exceed that interaction. 
Those who appear as sedentary on the basis of a given interaction 
may well take risks in an elsewhere foreign to the “nomads” who 
judge them. Within such spaces, these nomadic judges may seem 
as hopelessly sedentary, desperately tied to a territory that assigns 
limits and conditions to the risks they boast of. (364)

In light of this dynamic understanding of nomad science, it is undesir-
able to use the concept of nomad science in a mode of (self-)identifica-
tion. State and nomad science are not simply labels but tendencies that 
can be seen in various degrees in individuals and groups. Accordingly, 
the notions of “nomad science” and “nomad scientist” should not be 
read as universal types nor as (personal) identities but as assemblages of 
desires, attitudes, practices, and ideas.

It would be a mistake, then, to equate nomad science with masculin-
ist notions of individualism, risk-taking, and genius. Kay’s revolution-
ary understanding of evolution, described by the narrator as erupting 
in “mad little moments of extreme speculation” (210), is made possible 
by her unpredictable, sympathetic encounters with others, including 
women who suffer from SHEVA symptoms. In this sense, Darwin’s 
Radio wants to render in narrative form Margulis and Sagan’s con-
tention, cited above, that evolution is “everybody’s story.” This emer-
gent and collective aspect of nomad science puts into stark relief the 
dominant images of the scientific pioneer or the “mad scientist” in 
popular culture. Whereas the latter stereotypes are about the Faustian 
desire for control and transcendence, the nomad scientist is willing, 
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in the words of Stengers, to “detach herself from her beliefs in or-
der to challenge them and to follow a problem wherever it may lead” 
(363). This uncompromisingly open-minded attitude leads to Kay and 
Mitch’s more-or-less definite break with State science. The novel’s se-
quel, Darwin’s Children, too, refuses to offer a synthesis of nomad-
ism and control or a utopian world in which humans are finally at 
peace with nature; both novels really bring forth a plurality of forms 
and voices. However, perhaps owing to the generic conventions of the 
thriller, Bear’s somewhat hasty character building has its limitations: 
it contrasts the nomad and the control scientists in a rather black-and-
white fashion, obscuring the ambiguities outlined by Stengers above. 
How do the members of the Task Force reconcile their policy recom-
mendations with evidence from the field that problematizes those rec-
ommendations? What would Kay do to alleviate the public health and 
security threats SHEVA creates?

The Question of Variation

In Bear’s Darwin novels, nomad science is manifested not just in prac-
tices of encountering, following, collaboration and immersion but also 
in the form of ideas. Literature is a privileged site at which nomad- 
scientific ideas can be imagined, perhaps more easily than in science itself, 
because literary experimentation is unencumbered by scientific norms 
and protocols. This is not to say that “anything goes.” As I have argued 
elsewhere (Idema, “Toward”), a worthwhile literary experiment with 
technoscience requires some form of connection to real scientific ideas 
and practices―it cannot consistently imagine science from nothing. It 
banks on the narrative potentials of disturbing scientific problem-events 
such as SHEVA, events that enlist a multitude of human and nonhuman 
actors. In unsettling habitual relations between the human subject, (mo-
lecular) embodiment, and environment, Darwin’s Radio challenges the 
traditional humanist sense of the literary as a window to the human soul. 
Bear’s novel is a potent example of the way in which literature is able to 
do more than criticize scientific ideas, thinking along with science about 
problems that exceed current understanding (Latour, “Why”). The nov-
els are steeped in scientific discourses, interrupting and contaminating 
the narrative discourse; science becomes a symbiotic partner in a literary 
host. At the same time, the writer also becomes a kind of symbiont (or 
parasite) in scientific hosts, publicly participating in biological debates 
on evolution.

Based on theories of saltationism (i.e. evolution can occur in sudden 
leaps), symbiosis, and lateral gene transfer, Bear makes a real attempt 
to open the black box of life, picturing it as a complex, un-decodable, 
unpredictable story. What causes the activation of SHEVA? The “virus 
hunter” Christopher Dicken speculates that it might have been triggered 
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by the Chernobyl disaster (61), subsequently developing a more complex 
epigenetic explanation involving urban overpopulation, deteriorating 
social conditions, increasing stress, radiation and information overload, 
all of which prompt the production of hormones that, in turn, affect 
gene expression (130–131). During his research with SHEVA patients, 
Dicken discovers that it only occurs in relatively steady heterosexual 
couples. He suggests that, in accordance with Darwin’s theory, SHEVA 
causes a “sexually transmitted disease, but a selective one” (130): the 
new children will be born in solid families, increasing their chances of 
survival. Epigenetic transmutation allows for a quick adaptation to an 
overwhelming modern world. I would argue that a novel like Darwin’s 
Radio is especially interesting because it goes beyond two common lit-
erary strategies for imagining human evolution: technological manip-
ulation and stretching timescales. Classic novels like Mary Shelley’s 
Frankenstein and H.G. Wells’s The Island of Dr. Moreau rely on “mad 
scientists” to create new life under obscure circumstances, while Wells’s 
The Time Machine and Olaf Stapledon’s Last and First Men offer only 
sketches of evolution over billions of years. Darwin’s Radio shows us 
evolution at work―in real time, as it were. Bear’s scenario imaginatively 
taps into the nomadic potentials of a postgenomic or epigenetic turn in 
biology, where the focus moves from genes to the emergent interactions 
between DNA, cells, organisms, and environments.

In the epilogue to Darwin’s Children, Bear indicates that Niles 
 Eldredge and Stephen Jay Gould’s theory of punctuated equilibrium 
was “one of the key stimuli” (490) for his thoughts on evolution. An 
extension of Ernst Mayer’s notion of “genetic revolutions,” punctuated 
equilibrium uses discontinuities in fossil records to show that evolu-
tion is characterized by long periods of very slow change and short 
episodes of rapid transformation, the latter covering hundreds or even 
thousands of years (Eldredge and Gould). Bear condenses this period 
to a single life cycle. In a review of Darwin’s Radio in the journal 
Nature, biologist Michael A. Goldman (2000) concludes that “hard 
scientific evidence tells us that the scenario is possible” (15). As Gold-
man concurs,

there is some basis for speculating that something other than a 
grossly random mess would result from a massive mobilization of 
transposable elements… it is possible that simple insertion of a retro-
viral element in the vicinity of a gene could result in an alteration in 
the timing or positioning of its expression in early development. The 
result could be a different, yet perfectly viable, organism. (15–16)

Although Goldman does confess that the idea of species change within a 
single generation “might be a little too radical at the moment,” he points 
to the fact that Bear bases his speculation on scientific studies on fruit 
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flies, which have revealed that exposure to certain environmental pres-
sures can cause radical mutations in only a few generations.

In a 2003 speech before the American Philosophical Society, Bear 
qualifies his speculations in Darwin’s Radio as an attempt to reopen the 
question of what generates variation, a question that, according to Bear, 
has been carefully suppressed by scientists since Darwin. The dominant 
neo-Darwinist theory of evolution supposes that variations occur ran-
domly in populations and that the beneficial ones are selected in each 
generation, bringing about a gradual transformation of the species. Bear 
stresses that there is a consistency to the production of variation that 
exceeds the relation between the blind processes of natural selection and 
natural drift. In his speech, he explains that this consistency lies in a 
complex cooperation between living entities rather than in mere selfish 
behavior:

Like genetics, evolution is not just one process, but a collaboration 
of many processes and techniques. And evolution is not entirely 
blind. Nor must evolution be directed by some outside or super-
natural intelligence to generate the diversity and complexity we 
see. Astonishing creativity, we are discovering, can be explained by 
wonderfully complicated internal processes. These newer views on 
evolution involve learning and teamwork. Evolution is in large part 
about communication—comparing notes and swapping recipes, as 
it were. It appears that life has a creative memory, and knows when 
and how to use it. (“When Genes” 329)

While adhering to Darwin’s main principles, Bear suggests that some-
thing more than just random mutation causes variation in species: spe-
ciation has a strategic function; it “jumps” at significant moments. The 
suggestion that this concerns “internal processes” is deceptive and con-
tradicted by Bear himself. As the author states in an article on his web-
site entitled “The New Biology,” the genome, rather than being a kind 
of autonomous mind, is connected to “an extensive, species-scale neural 
network that solves problems on a much vaster scale than science has 
ever anticipated.”

Bear’s ideas about “wonderfully complicated internal processes” re-
call novelist and self-taught scientist Arthur Koestler’s evolutionary the-
ory, presented in The Ghost in the Machine, in which human evolution 
is depicted as a succession of different brains that grow over and over-
code one another. Bear reveals his familiarity with Koestler’s work, stat-
ing that Koestler “fought reductionism in psychology and biology from 
the 1950s to his death” (“The New”). According to Koestler, the human 
brain plays an important part in filtering and processing information 
from the environment, information that triggers particular adaptive re-
sponses in organisms and populations. As Koestler argues,
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before a new mutation has the chance to be submitted to the 
 Darwinian test for survival in the external environment, it must 
have passed the tests of internal selection for its physical, chemi-
cal and biological fitness. The concept of internal selection, of a hi-
erarchy of controls which eliminate the consequences of harmful 
gene-mutations and coordinates the effects of useful mutations, is 
the missing link in orthodox theory between the “atoms” of hered-
ity and the living stream of evolution. Without that link, neither of 
them make sense. There can be no doubt that random mutations do 
occur: they can be observed in the laboratory. There can be no doubt 
that Darwinian selection is a powerful force. But in between these 
two events, between the chemical changes in a gene and the ap-
pearance of the finished product as a newcomer on the evolutionary 
stage, there is a whole hierarchy of internal processes at work which 
impose strict limitations on the range of possible mutations and thus 
considerably reduce the importance of the chance factor. (133)

Reviving Lamarck’s discredited theory of the heritability of newly ac-
quired traits, Koestler’s work is a very early challenge to the Modern 
Synthesis comprised in the 1950s after Watson and Crick’s publication 
on the structure of DNA. In Bear’s Darwin novels, the Koestlerian no-
tion of intelligent evolution is manifested at the level of internal selection 
by a “genomic computer” but also at the level of a species-wide “neural 
network.” If Bear’s work is vitalistic, this is not the “old spooky vital-
ism” (104), as Kay calls it in Darwin’s Radio, which summons an intel-
ligent force behind evolution but a vision in which life is the capacity to 
differ, the differential element of a set of systemic forces. Evolution, for 
Bear, is a creative process involving communications between organisms 
and ecosystems rather than an abstract process of natural selection act-
ing on successful selfish behavior.

To further unpack the imagination of nomad biology in Bear’s nov-
els, I will focus now on its explicit engagement with the work of Lynn 
 Margulis. It is suggested by Kay that SHEVA may be a product of 
long-term symbiotic relationships. In the brief reading list offered as an 
 appendix to Darwin’s Children, Bear acknowledges his indebtedness to 
Margulis and her son Dorion Sagan, whom he calls “the most stim-
ulating popular writing team in modern biology” (490).  Margulis is 
even attributed a minor role as a character in Darwin’s Radio.  After 
having appeared on national TV to announce her discovery, Kay is 
called on the phone by “Lynn,” who congratulates her on her success 
(90). Kay compares her experiences specifically to the “criticism and 
 injustice”  experienced by both Darwin and Margulis during their ca-
reers.  Rewriting the story of life is a politically risky exercise.

In a series of articles and books written from the late 1960s onwards, 
Margulis demonstrated that mitochondrial DNA, which comprises 
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approximately two-thirds of all human DNA, is of viral origin: we are 
populated by strange visitors and have been all along. According to 
Margulis, speciation in general is the result of long-term symbiotic re-
lations between different organisms that combine their genetic material 
to create wholly new species, a process she calls endosymbiogenesis. In 
their popular scientific book Acquiring Genomes: A Theory of The Or-
igins of Species (2002), Margulis and Sagan argue that there has been a 
fundamental misunderstanding of the work of Darwin in the dominant 
paradigm of neo-Darwinism. They debunk the idea that male-female 
sexual intercourse has been central in the evolution of life on earth. Hy-
bridity, or the recombination of genetic material through mating, is an 
important element in the development of mammals but not in plants or 
bacteria. Margulis and Sagan challenge the neo-Darwinian conception 
of evolution as the gradual accumulation of random mutations as “not 
so much ‘wrong’ as oversimplified and incomplete: it misses the sym-
biotic forest for the genetic trees” (201). Although they recognize the 
role of random mutation, they state that these changes are “nearly al-
ways inconsequential or detrimental” and that their role has, in the past 
half-century, been “dogmatically overemphasized” (15). Evolutionary 
change can only be explained by looking at creative, collective behavior. 
It is the full cellular environment (and, ultimately, also the organism and 
the ecosystem)—that ought to be the center of attention in biology.

Margulis’s theory of endosymbiogenesis comes with a different ap-
proach to health. As illustrated in Darwin’s Radio, the dominant hy-
gienic paradigm is based on protecting the human body from external 
threats and internal defects—all that is strange and abnormal, including 
viruses and bacteria. Consider the way governments have responded to 
sexually transmitted viruses such as AIDS and Zika, which, as  Sainath 
Suryanaranayan pointed out to me, shows uncanny resemblances to 
SHEVA. Although the containment of such viral threats is certainly in-
dispensable, the underlying scientific attitude can be highly problematic 
when it comes to understanding the biology. According to Margulis and 
Sagan, health is

less a question of resistance to invasion from the outside and much 
more an issue of ecological relationships… If, as individuals, we feel 
we are falling apart, it is probably because we multicomponented 
beings are, in fact, falling apart. Each person, each dog, each tree 
is composed of many different living parts that can be detected and 
identified. The relations among our living component parts are ab-
solutely critical to our health, and therefore to our happiness. (19)

This acknowledgment of multiplicity and dependency is vital for under-
standing not just human health but also nonhuman and environmental 
health. It makes little sense to treat a problem such as microplastics or 
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the acidification of the ocean on a local level as the problem involves 
physical, ecological, and cultural systems on a global level. Although it 
remains vital to create protected areas forbidden to humans, the logic of 
containment is a symptom of a larger problem which involves staggering 
numbers of human beings living unsustainable lives.

This zooming out from individual molecules to environmental inter-
actions is also expressed in Margulis and Sagan’s emphasis on story-
telling rather than metaphors. They wish to call into question a whole 
apparatus of metaphors in modern biology, such as Richard Dawkins’s 
(1976) formulation of the “selfish gene”: “There is no life in a gene. 
There is no self. A gene never fits the minimal criterion of a self, of a 
living system” (17). Margulis’s theory of symbiogenesis regards life as 
a series of associations that cannot be reduced to “selfish genes or com-
bative male mammals” (87), emphasizing cooperation over predation. It 
is a theory about the association and potential  fusion of life-forms and 
anorganic materials that is neither incidental and random nor guided 
by transcendental goals. Something is created in interaction, a process 
that is inherently storied. Darwin’s speculative treatise on the mutability 
of species, targeted at a general audience, can be seen as a first draft of 
what Margulis and Sagan call “the greatest tale ever to be told” (xvi). 
Darwin’s Radio rewrites the story of evolution with a spectacular em-
phasis on codependence and mutability. Here, evolution is not a linear 
story told from the vantage point of humanity but a hodgepodge of writ-
ers and actors: “the ecological play on the evolutionary stage goes on 
with new young actors and recast old ones, incessantly changing roles, 
and scenes by new playwrights and poets” (138).

Margulis’s work on symbiosis as a generative process instantiates 
elements of nomad science and resonates strongly with Deleuze and 
Guattari’s concept of the rhizome: the idea that horizontal (symbiotic) 
relations are at least as important as vertical (genetic) relations (A 
Thousand 11). The image of a creative and connective life is elaborated 
in A Thousand Plateaus. Here, Deleuze and Guattari typify the dom-
inant (neo-)Darwinian story of life as “arborescent” (treelike) because 
it assumes a branching out from the one to the many, from sameness 
to difference, from the primitive to the complex. Discarding the image 
of life as linear transmission or reproduction, Deleuze and Guattari 
replace the arborescent model with a “rhizomatic” one. In biology, a 
rhizome is a network of plant-roots that overgrow and connect to one 
another in the soil in such a way that it becomes hard to determine 
where one plant ends and the other begins. Plants that may be easily 
identified above the ground are local and temporary manifestations 
of a much more complex rhizomatic process. The connectivity and 
 dynamic becoming of a rhizome, according to Deleuze and Guattari, 
offer a model that is generally applicable to all life. For example, while 
humans and other animals can be distinguished as separate species, 
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they are fundamentally connected through symbiotic relations on the 
molecular level:

Under certain conditions, a virus can connect to germ cells and 
transmit itself as the cellular gene of a complex species: moreover, 
it can take flight, move into the cells of an entirely different species, 
but not without bringing with it “genetic information” from the first 
host… We form a rhizome with our viruses or rather our viruses 
cause us to form a rhizome with other animals. (11)

Here, Deleuze and Guattari suggest that while contagion is commonly 
envisioned as something negative, threatening the life of the organism, 
from the perspective of evolution viral contamination, can be a way of 
renewing life. In fact, for Deleuze and Guattari, real variation or differ-
ence is largely created on the level of the rhizome; the incredible diversity 
found in nature cannot be understood by the essentially conservative 
process of natural selection alone (Ansell-Pearson).3 Likewise, Margu-
lis and Sagan define evolutionary science as “a science of connections” 
in which it is possible to perceive “the whole” (Acquiring 126). Rather 
than taking the gene or the organism as centers of analysis, Margulis 
starts from highly fluid relations, which allow her to explain the va-
riety of forms and the potential of becoming in nature. The work of 
Margulis and other biologists at the fringes of the molecular paradigm 
offers resistance to contemporary reductionist approaches to life, such 
as genomicist Craig Venter’s idea of DNA as “the software of life” (Life 
at 7), which suggests that life can be translated into a digital code and re-
produced. Although, as I have argued elsewhere (“Thinking”), Venter’s 
corporate research shows some nomadic tendencies and may be regarded 
as a more flexible, corporate “control science” rather than as State sci-
ence, it does share the idea of the genome as “the site of life’s command 
and control” (Kay 5).

“With Timing, with Drama”

With these biological ideas in mind, let us return to the story of Dar-
win’s Radio and to the epistemological and biopolitical problem of 
SHEVA in particular. Bear’s novel aggrandizes societal tensions re-
lated to the biosciences, biomedicine, and the governance of health 
and security―notably the molecularization, commercialization, and 
globalization of health, as described, for instance, by Nikolas Rose in 
The Politics of Life Itself (2007). The novel opens these biopolitical 
tensions to the twenty-first- century reality of a radically changing 
world. Coming to terms with species metamorphosis is challeng-
ing because it never actually happens in the sense of an occurrence 
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between two pinpointed moments: it is a largely imperceptible, emer-
gent event. The intangibility and sheer terror of the idea of sudden 
transspeciation trigger what Latour, in Science in Action (1987), calls 
a “black box” response: SHEVA must be decoded, numbed into a 
steady fact (a pathogen). This fact, then, needs to be translated into 
a believable, scary story that will mobilize politicians, corporations, 
and the public. This story is then challenged by the main charac-
ters, who gradually begin to realize that the struggle with SHEVA’s  
“symptoms” is doubled by a more complex story of ecological  
entanglement and transformation, one that I would label  environmental- 
posthumanist. Drama and timing are at play in both stories but in 
very different ways.

The panic that SHEVA causes throughout US society and elsewhere is 
as contagious as the virus itself. Patient groups accuse the government of 
withholding information and failing to protect SHEVA-infected  people. 
Mark Augustine, the head of the Centers of Disease Control (CDC), is 
 concerned that the general public, in its ignorance, will go with a religious 
explanation and that “science will go right out the window” (337). While 
the extreme symptoms related to SHEVA remain anomalous, the Task 
Force nevertheless decides, somewhat haphazardly, to capture them un-
der the name “Herod’s Flue,” thus coupling the dramatic appearance and 
Biblical proportions of the symptoms with the sense of familiarity and in-
telligibility that the government, the scientists, and the general public are 
seeking. In anticipation of a vaccine, the primary instrument suggested by 
the Task Force is abortion. Pregnant women come under enormous pres-
sure to abort―those who do not cooperate risk forced abortion and social 
deprivation. Several women infected with Herod’s Flue are even murdered 
by their husbands. The disease itself becomes something of a funding asset: 
Augustine wonders whether SHEVA could be “something so horrible, so 
provocative, that funding for the CDC would be guaranteed to rise” (59). 
In order to maximize the gain, Augustine encourages his team to present 
the case for Herod’s flue “with timing, with drama” (68). Lynch, who has 
analyzed these political processes in Darwin’s Radio in great detail, com-
pares the cooperation and competition between corporate and government 
players in Darwin’s Radio to the negotiations around the Human Genome 
Project (78–79). The key idea is indeed that SHEVA is framed as a problem 
in the genome that can be localized and ultimately “treated.”

Against this current of state and corporate interests as well as pub-
lic opinion, Kay explains SHEVA as the activation of an evolutionary 
memory in the genome reacting to a changing ecological system “with 
emergent thought-like properties” (242). Her ideas resonate with contro-
versial names in biology, including Jean-Baptiste Lamarck and Arthur 
Koestler. Even in Mitch, who is generally supportive, her ideas evoke 
resistance.
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Referring to Koestler’s speculative work The Ghost in the Machine 
(1967), Mitch questions the scientific solidity of Kay’s thoughts. She, 
in turn, tries to defend herself, to attain credibility, by placing her ideas 
against Lamarck’s theory of the inheritance of acquired traits.4 This 
conversation is exemplary of the ways in which thought experiments 
and brainstorm sessions―scientific practices that have a tendency to go 
nomadic―clash with State science’s presumption of discrete, locatable 
causes.

Kay’s understanding of the SHEVA-induced mutations as creative 
responses to the outside raises many questions. How does the genome 
“know” what to do? Is this “solution” actually a viable one for all hu-
man populations? These questions are not answered in the novel, but the 
contours of an answer become visible. While neo-Darwinism accords 
full agency to genes and organisms, Kay displaces individual agency in 
favor of a holistic view involving symbiotic connections:

All individual creatures are networks of cells. All species are net-
works of individuals. All ecosystems are networks of species. All 
interact and communicate with one another to one degree or an-
other, through competition, predation, cooperation. All these in-
teractions are similar to neurotransmitters crossing synapses in the 
brain, or ants communicating in a colony. The colony changes its 
overall behavior based on ant interactions. So do we, based on how 
our neurons talk to each other. And so does all of nature, from top 
to bottom. It’s all connected. (242)

Kay’s view, resonating with contemporary visions of life-as-network 
in science and fiction,5 is in accordance with Deleuze and Guattari’s 
concept of nomad science, first of all because it assumes a development 
which, when mapped a posteriori, does not lead back to an essence or 
site of origin. Kay’s desire is not for control but for connection, contam-
ination, and transformation. The genome, from this point of view, is not 
a discrete cause of the organism’s phenotype but one of the elements of 
development and evolution. Kay’s theory meets with strong resistance 
from other members of the Task Force, not predominantly for its lack of 
scientific evidence but out of fear that, true or not, neither politicians nor 
the wider public will accept it. As Mark Augustine suggests to the Task 
Force board: “Let’s go with what’s solid… SHEVA is Herod’s. It causes 
gross birth defects and miscarriages” (133). The potential for fluid, no-
madic thinking is denied by a top-down decision to go for “what’s solid.” 
While the acronym SHEVA really refers to an ill-understood process of 
activation, the public’s tendency to equate it with the virus is symptom-
atic of the general impulse of containment native to State science.

After a series of heated discussions with the board, Kay resigns from 
the Task Force and continues her work as a nomad scientist, traveling 
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through the country with Mitch, gathering ideas, and forging alli-
ances with other scientists and journalists. The two scientists affirm 
the momentum that SHEVA presents, allowing themselves to change, 
while others try to contain SHEVA as a dangerous “thing” that has to 
be controlled. I see Kay and Mitch’s nomadic approach to SHEVA as 
akin to what Beatriz da Costa and Kavita Philips have called “tactical 
biopolitics”: a mode of artistic, scientific, activist, and philosophical 
experimentation with life (xviii). Kay and Mitch subvert the capital-
ist and nationalist vestiges on the biopolitical plane, engaging in a 
politics of contagion: through befriended colleagues and a curious 
journalist, news of their actions and ideas seep into scientific and po-
litical networks, and even into the public media. Dedicated to truth, 
yet unfaithful to State science’s entrenched ideas, nomad scientists in 
Bear’s novel actively participate in a process of contamination―not 
to cause misery but to reveal or bring about a transformation, to open 
up science to a different world. Developing and spreading these ideas 
proves a risky endeavor: the price to pay for intellectual overstretch 
is not just scientific incredulity but impending mental and physical 
collapse, and social exclusion. For nomad thought, the question is 
always how much world one can include in one’s map without falling 
prey to chaos.

Cultural and literary critics mostly praise Bear’s engagement with  science. 
Lisa Lynch has argued that Darwin’s Radio engages in genre- critique in 
the sense that it relinquishes the standard plots of medical/ techno-thrillers 
by US authors like Robin Cook, Dean Koontz, and  Richard Preston, which 
portray a predictable succession of events around an  epidemic outbreak, 
with medical professionals and scientists representing unambiguous heroes 
protecting “the political and biological security of the United States” (72). 
While in these other novels, biotech companies often display criminal and 
otherwise unethical behavior, Darwin’s Radio deals with problems arising 
from legitimate activities―the merger of science, industry, and politics. 
Laura Bollinger claims that Darwin’s Radio’s sophistication inheres in the 
fact that, unlike in Bear’s earlier novel Blood Music (1985), the virus is not 
a clearly defined threat from the outside (392). As Ruth Mayer describes 
it, the virus is “an ambivalent thing, an in-between creature” that “ef-
fectively undermines the binaries of healthy/ill, good/bad, and harmless/
dangerous” (8). Rather than reifying oppositions between the genome (as 
informational essence) and the environment, Stacy Alaimo has argued that 
in Darwin’s Radio, the genome becomes a site where the outside becomes 
inside, resonating with new advances in fields like epigenetics and synthetic 
biology.

On a more critical note, Heather Schell has argued that Darwin’s 
 Radio reinforces a biological reductionist, genocentric understand-
ing of the body, and Lynch contends that Darwin’s Radio breathes a 
near- religious “blind trust in evolution [and] the ultimate wisdom of the 
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human genome” and, consequently, that the novel “downplays the role 
played by social and political realities” (90). Stephen Dougherty has sug-
gested that for all of the complexity Darwin’s Radio evokes, its euphoric 
denouement reinforces a rather conservative message: “In submitting 
ourselves to the genome . . . we are merely following the true genius of 
the species; we are merely affirming the true principles of life and the 
deep biological structures that reflect them; and we are wisely assenting 
to the superior knowledge of technoscience” (281). I follow this reading 
insofar as there is a kind of belief or trust in human adaptive ability, 
which is linked to an overinvestment in genomic data as “marking” and 
causing phenotypes on the part of certain characters. However, Dough-
erty’s assessment of Darwin’s Radio as uncritically following bioinfor-
matics’ reduction of human beings to “mere conduits of information” 
(280) seems unwarranted. Both the unfolding story of evolution and 
the various perspectives on it presented by the story’s nomad scientists 
rather affirm Dennis Noble’s reminder that “any intelligence the system 
has is at the level of the organism, not at the level of genes” (19).

In response to such negative critiques, I want to stress a basic point about 
reading and interpreting fiction: the fact that certain characters interpret 
the genome as a program does not force the reader to understand the nar-
rative, and evolution as such, as the execution of such a program. Although 
Darwin’s Radio’s apex may strike some readers as unbelievable as well as 
unnecessarily conjuring a sense of vindication on behalf of the protagonists, 
the implications of Stella’s birth are neither comforting nor clear. Kay’s act 
of proving her theory through self-experimentation, blurring all boundar-
ies between private and public, science and life, can be seen as an ultimate 
act of nomad science. Her decision is not a narcissistic one, aimed at es-
tablishing her name as a scientific pioneer, but an act of immersion into a 
larger evolutionary story that she cannot predict. Kay’s nomadic following 
of SHEVA’s unfolding is an open-ended experiment― risky yet thought-
through and conducted carefully. Rather than predetermining the narrative 
frame on the basis of scientific dogma or a moral take-home message, I 
would argue that Bear delivers an account of scientific exploration and hu-
man evolution without a clear origin or conclusion.

On a more philosophical note, even if Bear’s novel conjures up an im-
age of science as superior (if intrinsically fallible), it also portrays human 
destiny in radically nondeterministic ways as immanent to assemblages 
of human and nonhuman factors. There is no secret authority governing 
our lives—be it internal and biological or external and social. Darwin’s 
Radio is an interesting (and often overlooked) novel because it registers 
a strange, transitional moment when the biological is equated not to a 
DNA code, a clean essence inside the cell, but to a new, geno-excentric 
rhetoric and narrative of life that is still inchoate and ambiguous, and 
therefore particularly open to various forms of (mis)interpretation.



Infection 93

I read Darwin’s Radio as an environmental-posthumanist text that 
opens up the body to the outside only to introduce the environment 
into the body. Like all good science fiction, Darwin’s Radio makes life 
strange. An early passage, in which Kay sits in the back seat of a car after 
having visited the mass graves of murdered SHEVA women, illustrates 
this horrific turning inside out:

After hours she dozed off and dreamed of bacterial buildups in-
side the bodies within the trench graves. Biofilms, that most peo-
ple thought of as slime: little industrious bacterial cities reducing 
these corpses, these once-living giant evolutionary offspring, back 
to their native materials. Lovely polysaccharide architectures being 
laid down within the interior channels, the gut and lungs, the heart 
and arteries and eyes and brain, the bacteria giving up their wild 
ways and becoming citified, recycling all; great garbage dump cities 
of bacteria, cheerfully ignorant of philosophy and history and the 
character of the dead hulks they now reclaimed. Bacteria made us. 
They take us back in the end. Welcome home. (41)

Written in a rather distanced, descriptive style (rather than offering 
the visceral experience of a nightmare), this passage may come across 
as less than horrifying. It does, however, mess with the modern cos-
mology in which man lives in nature as a special, autonomous being. 
In Sagan and Margulis’s words, the bacteria living inside the human 
body express a tendency to “literally incorporate more and more of 
its environment into itself” (“Welcome” 81). Imagined as the creators 
and destroyers of humankind, bacteria indeed become akin to the 
Hindu God Shiva.

The imagination of the human body as an ecology is complemented by 
machinic metaphors, the chief one being, of course, “Darwin’s Radio.” 
Interestingly, these two forms of metaphor also combine when Bear sug-
gests, in the “biological primer” included as an appendix to Darwin’s 
Children, that “we may simply be spaceships for bacteria” (528) and 
that “viruses are essentially roving segments of genetic material that 
have learned to ‘put on space suits’ and leave the cell” (529). I want to 
argue that we should read these estranging figurations literally but with 
a twist: as Deleuze and Guattari have argued, it is not so much that 
human bodies, organs, or genomes resemble computers but that com-
puters and other man-made machines are (simplified) silicone examples 
of organic machines. Nature is a kind of machine or “process of produc-
tion” (Anti-Oedipus 3). This ontological premise also lies at the heart 
of Margulis’s work, which compares the becoming of animals to that 
of machines: “Animal evolution resembles the evolution of machines, 
where typewriters and television like screens integrate to form lap tops, 
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and internal combustion engines and carriages merge to from automo-
biles. The principle always stays the same: well-honed parts integrate 
into startling new wholes” (172).

It is key that Margulis does not say that animals are like machines; she 
says that their evolution shows similarities to that of machines. Impor-
tantly, Margulis and Sagan make the case that while metaphors allow 
people to think of life as a machine, our technologies are actually (sim-
plified) versions of existing organic technologies: “Bacteria are exem-
plary genetic engineers: splicers and dicers and mergers of genomes par 
excellence. We people just borrow their native skills” (“All for One” 45). 
These figurations offer a much-needed ecological counterpoint to the 
dominant imaginary of the human-engineered posthuman.

Passages of Intuition

Finally, I would like to draw attention to particular nomadic practices in 
Darwin’s Radio, which partake of the spiritual, the imagination, and the 
unconscious. After Kay and Mitch’s theories come together, the rational 
discourse of decoding is infected with what may be skeptically perceived 
as unscientific elements. Kay starts to hear a mysterious “caller,” a voice 
in her head that does not utter words but causes “waves of amazement, 
of child-like glee and adult consternation” (280). Kay takes the caller to 
be a divine entity that uses her as a medium to announce a new era, a 
ruthless yet “gracious” force (not unlike the Hindu Goddess Shiva) that 
she claims has “shaped human history” (280). At the same time, Mitch 
is haunted by archaeological dreams about the first Homo sapiens trying 
to survive in their Neanderthal communities, where they are ostracized, 
violated, and killed. His dreams instill a deep sympathy with the fate 
of (unborn) SHEVA children in the present. These experiences signify 
a turn inward to discover the hidden, nonhuman origins and destiny of 
humanity. Darwin’s Radio resonates with Margulis’s call for a new kind 
of introspection in the age of biology: “We may be vessels, large ships, 
unwitting sanctuaries to the thriving communities comprising us. When 
they are starved, cramped, or stimulated we have inchoate feelings. Per-
haps we should get to know ourselves better” (“Speculation” 55).

However fantastic these spiritual visions are, they have very real effects, 
convincing Kay and Mitch of the injustice of preventing a new species to 
come into being. These intense experiences provide the emotional and 
moral impetus for their decision to conceive a child, even though appar-
ently no viable children have been born since the SHEVA outbreak. Kay 
perceives their decision as an act of science: “I once worried that work 
and family wouldn’t fit together. Now, there’s no conflict. I am my own 
laboratory” (357). When Kay and Mitch’s daughter Stella is born, she 
turns out to have the ability to speak and to emit pheromones that soothe 
people around her. Stella’s sense of smell is highly developed, providing 
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her with information about others and her surroundings. She is also an 
extremely empathic child. Her birth not only has effaced the problem of 
SHEVA but also seems to inaugurate a more harmonious and just soci-
ety. Darwin’s Radio contains many references to religion and spirituality 
that lend the event of species transmutation a messianic allure. As in the 
Biblical story, where Herod’s politics fails to prevent Jesus’s birth―and 
with it, the arrival of a new way of life that will contaminate not just the 
Middle Eastern provinces but the Roman Empire as such―the birth of 
Stella Nova is bound to inaugurate a new era of mankind.

Bear’s novel can be regarded as an exploration of an environmental- 
posthumanist ethos, balancing the tendency towards control with an 
intuition of and reverence for an ultimately unknowable, ever-changing 
life. While deeply spiritual, this attitude, expressed in what I call “pas-
sages of intuition,” is also intrinsically part of science and politics (with 
“passages,” I mean both literally the text segments and the characters’ 
nomadic travels in space and thought). Passages of intuition in Bear’s 
novel include dreams, reveries, epiphanies, eureka moments, brainstorm 
sessions, and passionate actions that recur throughout the novel as in-
terludes. These are not flights away from the flow of events but critical 
points within the topology of the novel, points at which hitherto sepa-
rated elements connect, and the main characters move in unforeseen di-
rections. A key example of such a critical point is when Kay brainstorms 
about SHEVA in the company of Mitch and Christopher:

This is so clear to me, guys. Why can’t you see it? Here’s the com-
plete feedback loop: the environment changes, causing stress on 
 organisms―in this case, on humans. The types of stress alter balances  
of stress-related chemicals in our bodies. The set-aside-memory re-
acts and movable elements shift based on an evolutionary algorithm 
established over millions, even billions of years. A genetic computer 
decides what might be the best phenotype for the new conditions 
that cause the stress. We see small changes in individuals as a result, 
prototypes, and if the stress levels are reduced, if the offspring are 
healthy and many, the changes are kept. But every now and then, 
when a problem in the environment is intractable… long-term social 
stress in humans, for example… there’s a major shift. Endogenous 
retroviruses express, carry a signal, coordinate the activation of spe-
cific elements in the genetic memory storage. Voilà. Punctuation. 
(243–244; ellipsis in original)

Kay’s critical insight comes to her as obvious, even necessary: as a reve-
lation. At the same time, the silence midway this monologue illustrates 
the difficulty of expressing an idea that cannot be explained by existing 
paradigms. Passages like these constitute attempts to come to terms with 
SHEVA, not by representing it on the basis of a scientific methodology 
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but by trying to approach it intuitively, using imaginative terms that 
are necessarily vague (“set-aside memory,” “evolutionary algorithm,” 
“genetic computer,” and so on). If control science is intent on reach-
ing a solution in a straight path, intuition takes a roundabout, nomadic 
route. This nomadic approach becomes quite outspoken when the main 
characters are no longer willing or able to place themselves at a distance 
from the problem of SHEVA and start to embody it. To imagine SHEVA 
in this way does not mean to represent it from a distance but rather to 
become with it through active, affective connection.

Mitch’s medium of intuition is the dream. After his journey to the Alps, 
he is haunted by dreams about Neanderthal men and women living in ex-
ile from their tribe, ostracized for their physiological deviances triggered 
by SHEVA and eventually killed. Mitch draws an immediate connection 
between this imagined past and the uncertain present: “Perhaps this was 
the original sin of our kind, that our Neanderthal ancestors wished to 
stop progress, hold on to their unique position…By killing the new chil-
dren. Those who would become us. Now we do the same thing, perhaps?” 
(330–331). As dreams about the Neanderthals keep returning, Mitch be-
gins to feel a strong affective relation to these ancestors and develops a 
deep urge to fight for a people who do not yet exist. Kay’s intuitions about 
SHEVA, on the other hand, take the form of epiphanies, moments when 
a “caller” suddenly becomes present to her. One day at work, when the 
caller returns, Kay decides to have a colleague take a scan of her brain 
to find out whether her experience has any neurological basis. Remark-
ably, her scan shows a significant overlap with the brain-scan of a SHEVA 
child. Despite the lack of a scientific explanation, this finding affirms 
Kay’s hypothesis and makes her realize “we were all virus children” (262).

Reflecting on the Christian motif of redemption and Kay’s epiphanies, 
Lynch concludes disparagingly that in Darwin’s Radio “Lang is not cor-
rect about SHEVA because she’s a scientist: she is correct because she 
is intuitive and visionary, able to take the leap of faith necessary to see 
the grand design dictated by the human genome” (87). Similarly, Schell 
argues that in their spiritual zeal, Darwin’s Radio’s protagonists na-
ively “realize that they are nothing more than bodies expressing innate 
genetic propensities” (816), these propensities being somehow divinely 
ordained. Lynch and Schell argue that Darwin’s Radio turns evolution 
and science into mesmerizing spectacles of a quasi-spiritual nature, thus 
potentially distracting readers’ attention from social aspects. They also 
stress that the ideas presented in the novel are intuitive explorations that 
may easily be misinterpreted by the lay reader as scientific facts. While 
sharing these concerns, I nonetheless want to argue that Bear’s assumed 
“trust” in evolution need not represent a political or epistemological 
dead-end. In my view, Lynch and Schell’s critical reading of the spiritual 
elements in Darwin’s Radio leads to an unnecessarily rigid separation 
of science and faith. Religious or not, scientists also need to believe in a 
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deeper truth that is always somewhere on the horizon, and many view 
their work as achieving a “higher good.” Moreover, the kind of faith 
experienced by Mitch and Kay is not a dogmatic belief but an intuition 
articulated in hypotheses.

The different passages of intuition in Darwin’s Radio reconfigure the 
main characters’ relationships to the past and the future, which are re-
vealed as disturbingly unhuman. Mitch’s dreams connect him to prehis-
tory in uncanny ways, causing him to oscillate between past and present, 
dream and reality. Kay’s epiphanies position her towards the future, 
producing in her a disconcerting vertigo yet also a sense of intimacy 
with the divine, leaving no distinctions between science and spiritual-
ity, personal and collective. Mitch “recalls” what has essentially been 
forgotten―that humans were, and will be, another species―while Kay 
literally carries the future of humanity inside her body. If these passages 
consist mostly of chance events and unconscious passions, they are not 
therefore chaotic flights from (social) reality. I read them as encounters 
with the problem represented by SHEVA, encounters that are insepara-
ble from the characters’ scientific adventures. These episodes testify to 
essential aspects of nomad science: they throw the scientists into prob-
lematic events that they cannot control and expose hitherto separated 
areas of research to each other, introducing scientific ideas that have not 
yet been accepted by the mainstream scientific community.

Moreover, Mitch and Kay’s passages of intuition lead to crucial de-
cisions―first and foremost the decision to have a child. Epiphany in 
Darwin’s Radio is not merely “about” evolution―rather, it constitutes 
an evolutionary signal. To be open to what is happening in the world 
around you means becoming a participant in the making of the future. 
In a short commentary entitled “Caveats” at the end of Darwin’s Chil-
dren, Bear interprets Kay’s epiphany as follows:

As Kay experiences her epiphany, she is made aware that her caller 
is not talking just to her, but to other minds within and around her. 
Epiphany is not limited to our conscious minds, or even to human 
beings. Imagine epiphany that touches our subconscious, our other 
internal minds―the immune system―or that reaches beyond us to 
touch a forest, or an ocean… or the vast and distributed “minds” of 
any ecological system. (476)

Bear’s argument for the world-shaping power of epiphany is highly specu-
lative but not unheard of in contemporary bioscience. In their book Spon-
taneous Evolution: Our Positive Future and a Way to Get There from 
Here (2009), Bruce Lipton and Steve Bhaerman argue that human evo-
lution can be influenced through meditation and other techniques. The 
way we think and how we perceive the world, these authors suggests, im-
pacts immediately on our brains, which, in turn, influences our immune 
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systems and our genomes. The upshot of these ideas is even more specu-
lative than Bear’s fiction: we can cure ourselves, release new superhu-
man powers, and transform ourselves as a species. I read Darwin’s Radio 
more cautiously as an exercise in thinking about the societal turbulence at 
the turn of the twenty-first century in ecological and evolutionary terms. 
Bear’s novel supports what biologists Scott Gilbert and Jan Sapp, and 
philosopher Alfred Tauber call “a symbiotic view of life,” a view that 
changes the classical definition of an immune system: “The “defensive” 
role of immunity, so prominent in the medical and agricultural contexts, 
must be balanced from evolutionary and ecological viewpoints. Immu-
nity does not merely guard the body against other hostile organisms in 
the environment; it also mediates the body’s participation in a community 
of “others” that contribute to its welfare” (333). This approach to health 
as constructive participation in “a community of others” is exactly what 
makes Kay and Mitch sensitive to calls from the inside, which are actually 
transferred calls from the outside. Could it be that in times of upheaval, 
strong stress signals induce epigenetic mechanisms that are accompanied 
by emotionally intense experiences and imaginative ideas?

Conclusion: Life and STS Inside Out

Every event in Darwin’s Radio, from the scientific explorations in com-
peting research consortia to the love between Kay and Mitch, which 
leads to one of the first “virus children,” is connected to the problem of 
SHEVA. However, as I have tried to show, SHEVA is not a biological 
“cause” but a triggering point in a chain of different processes, including 
the psychological and spiritual processes in which Kay and Mitch seem 
to remember their nonhuman origins and move towards a new stage of 
evolution. For all of its provocative discourse about internal mechanisms 
of evolution, then, Darwin’s Radio is not a fiction of biological determin-
ism. It opens up the dominant, genocentric imaginary of life, revealing 
how humans are horizontally connected to other species and ecosys-
tems, and vertically connected to the “genome time” (Clayton) of its past 
and future becomings. The characters’ actions are crucial to the ways 
in which the central problem unfolds, but there is also a posthumanist 
tendency in the novel to question the centrality of human consciousness, 
a suspension of “suspense” in the sense of human intrigue, a gesture of 
opening up to the “organic tendencies” that are, as Margulis and Sagan 
contend, the forebears of what we today call “conscious choice” (Acquir-
ing 99). Indeed, as Stacy Alaimo has argued, Darwin’s Radio “enacts 
a powerful posthuman environmental ethics, in which human bodies―
from the prehistorical past through unknown futures―are inextricably 
connected with material worlds” (Bodily 25). With the activation of a 
retrovirus in the human genome, the environment “returns” as a delayed 
effect of endosymbiogenesis, altering humanity from within.
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In highly original and provocative ways, Darwin’s Radio performs 
a movement that is all too familiar to STS: deterritorializing scientific 
institutions and their societal contexts. Although the public’s fears and 
hopes around technoscience are certainly one theme in fictions such as 
these, I would argue that they are interesting exactly because they prob-
lematize the notion of “societal aspects” as somehow transcending the 
scientific process itself and show how science is always already divided, 
politicized, and driven by a manifold of (unconscious) desires. Con-
ducting a literary experiment around the problem of life, incorporating 
scientific ideas, practices, attitudes, and desires, Darwin’s Radio offers 
diagnoses and suggests directions for change. Similarly, I would suggest 
that a nomad STS intervenes in (rather than represents) science’s efforts 
to decode life and is more interested in information as an event―his-
torical, epistemological, evolutionary―than a fixed thing. Considering 
that the human body contains more bacterial cells than human cells, 
and the postulate that human genomes are the products of symbioses, 
Margulis’s ironic call to “get to know ourselves better” (55) might be 
translated as follows in the context of STS: the “events” under study 
are never merely social and conceptual but also biological, physical, 
and narrative. With biotechnoscience, STS participates in an unfolding 
evolutionary drama, shaping and adapting to the new environments of 
twenty-first-century life; fiction could be another valuable, even crucial 
symbiotic partner.

That said, the imagination of an environmental posthumanism in 
Bear’s novels has serious limitations. I agree with Lynch and Schell that 
the whole scenario reifies a staunch belief in the successful adaptation 
of the human species to new environments; moreover, it does so without 
even narrating those environmental problems at all. Only one scientist in 
Darwin’s Radio ever considers the negative impact humans have on the 
earth, hypothesizing in passing that SHEVA might be Mother Nature 
deciding for “species-level apoptosis… shutting down human reproduc-
tion,” (212). This view is falsified by the birth of Stella, which shows 
that SHEVA is a benign mechanism initiating rapid evolution. Offered 
only scant speculations about the circumstances that may have trig-
gered SHEVA—rampant population growth, cultures of information, 
and nuclear fallout—the reader is left with a somewhat abstract sense 
of “environment.” No character ponders what other ecological factors 
may be at play or whether other species are also rapidly adapting to a 
new world; in that sense, evolution is still not everybody’s story. Climate 
change is only mentioned once when Mitch realizes that the “media cli-
ché” of global warming “seemed all too real” (8). Ironically, the melting 
of the glacier in the Austrian Alps is key in discovering the Neanderthal 
ice mummies that will, in turn, be crucial, not only for understanding 
SHEVA but also for allowing evolutionary change to actually happen. 
Scientific discoveries and social dynamics become part of a series of 
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cascading evolutionary events whose environmental conditions remain 
largely implicit.

In spite of its discourse of environmental stress signals, Darwin’s  Radio 
has an inward focus: on the genome, on the human, and on US society. 
Narrative tension inheres mostly in the fear of and desire for an “other” 
that is always already part of the self/nation. Instead, works discussed  
in the following chapters narrate continually evolving human- nonhuman 
relations, thus leveling more potent criticisms at both anthropocen-
trism and genocentrism. A key challenge for biological  science fiction, 
I concur, is to zoom in and out, capturing in narrative form  Margulis 
and Sagan’s suggestion that “we are composed of smaller selves, and 
we form parts of the more inclusive selves” (“The Uncut Self” 28).  
The advent of radical climate change offers itself as a fertile ground for 
new posthumanist narratives in which the environment, moves center 
stage. Even more than in Bear’s novel, such fictions can reveal psycho-
logical and societal responses as partly, but significantly, evolutionary 
responses.

Notes
 1 SHEVA stands for “Scattered Human Endogenous Retro Virus Activation.” 

The “R” was left out to arrive at an acronym that sounds like “Sheva,” the 
eight-armed Hindu god who destroys and creates life at will.

 2 Eva M. Neumann-Held and Christoph Rehmann-Sutter’s 2006 edited vol-
ume Genes in Development: Re-reading the Molecular Paradigm provides 
an excellent selection of essays by biologists and philosophers of biology 
at the fringes of gene-centered biology. Many of these essays are relatively 
accessible for readers outside biology.

 3 In his study of Deleuze’s biophilosophy entitled Germinal Life, Ansell- 
Pearson traces Deleuze and Guattari’s concept of the rhizome, as well as 
Deleuze’s idea of an embryological life that stays part of the organism, back 
to Bergson:

Although Bergson is close to Weismann he does not wish to locate the 
 vital principle in something as specific and self-contained as a germ-
plasm, since this would reduce the scope within ‘creative evolution’ for 
invention and innovation. For Bergson what is transmitted is not imply 
the physic-chemical elements of the germ-plasm but also the vital ener-
gies and capacities of an embryogenesis and morphogenesis that allows 
for perpetual invention in evolution. (40)

 4 Jean-Baptiste Lamarck (1744–1829), one of the first biologists in the modern 
sense of the word, is most often remembered for his theory of the inheritance 
of acquired traits. According to this theory, organisms pass on to the next 
generation traits that they have acquired over their lifetime. This theory, 
sometimes referred to as Lamarckism, was widely rejected in modern bi-
ology around the turn of the twentieth century, after August Weismann’s 
 theory of the germplasm, which holds that germ cells produce somatic cells, 
but somatic cells cannot affect germ cells. This line of reasoning continued 
in the latter half of the twentieth century with the notion that genotype pro-
duces phenotype (a major tenet of genocentrism).
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 5 Bear’s idea of a global “neural network” on the level of species closely resem-
bles Howard Bloom’s ideas, as presented in Global Brain: The Evolution of 
Mass Mind from the Big Bang to the 21st Century (2000). A useful book for 
understanding Bear’s discourse on networks and its relation to neo- Darwinism 
and the Modern Synthesis is Steven Shaviro’s Connected: Or What It Means 
to Live in a Network Society (2003). A recent novel that combines the themes 
of evolution and the brain is Joan Slonczewski’s Brain Plague (2000).
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In Jeff VanderMeer’s trilogy The Southern Reach (2014), a team of 
 scientists from different disciplines is sent out by a secret government 
agency called The Southern Reach to explore Area X, a so-called “transi-
tional landscape” somewhere on the US east coast in which nature seems 
to be progressing in unforeseen and disconcerting directions. Even more  
worrying, the borders of Area X are expanding. The official story sold 
to the general public is that the area is off-limits due to the catastrophic 
impact of military experiments. The unnamed biologist who is the 
first-person narrator of Annihilation, the first part of the trilogy, re-
counts how soon after the scientists arrive, they are confronted with a 
landscape that is doubly weird. On the one hand, it appears completely 
empty and pristine, unperturbed by human influence; on the other hand, 
the scientists encounter phenomena that baffle their understanding. On 
the top floor of an abandoned lighthouse, a giant pile of diaries written 
by previous explorers is rotting away. In a tunnel thrusting deep into the 
ground, a sluglike creature baptized “The Crawler” is writing ominous 
poetry, the letters made of living tissue. After being infected by spores 
emitted by the living letters, a strange golden light starts shining from 
within the scientists’ bodies. While some lose themselves in agonizing 
delirium, not only abandoning the mission but losing their will to live, 
the expedition’s biologist is fascinated by the transformation and, some-
how, able to weather it. Although, in a way, the biologist does lose her-
self as she is cloned in an encounter with the Crawler—who turns out to 
be a kind of bioengineer—the trilogy prompts the reader to ask what a 
person really is, what is unique about the entity we call the human, and 
whether losing the sense of human uniqueness is truly a loss or a gain. 
This posthumanist tenor is amplified by the narrator’s casting doubt on 
the reliability of her own narration, suggesting that human life is gov-
erned by forces beyond the grasp of individuals.

Scholars have noted similarities between ecofictions like The Southern 
Reach and postmodernist fiction as both question the belief in truth and 
progress (Lemanager; Mehnert; Trexler). In both cases, it is a matter 
of trying to express in literary form a dislocation and fragmentation of 
reality itself. The trilogy has been analyzed in light of Timothy Morton’s 
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concept of “hyperobjects” (Massucci; Ulstein), narrating a transforma-
tive event that is so complex and inscrutable that it becomes a source 
of fundamental existential anxiety. It can be regarded as an example of 
what Morton, in Ecology without Nature, calls “ambient poetics,” a 
literary strategy in which the reader gets lost in a (textual) environment 
that upsets basic cognitive habits, including the habit of neatly separat-
ing nature from culture and the nonhuman from the human. Whereas 
traditional nature writing celebrates the adventurer who leaves society 
behind to become one with beautiful nature, scientists in The South-
ern Reach see their mission transforming into a horror show with bad 
actors. Feelings of unease, bafflement, annoyance, repulsion, dread, 
and vertigo experienced by the characters may manifest in the reader, 
too, especially when reading the final installment of the trilogy, with its 
incessant jumps between narrators and focalizers, and the blurring of 
lines between thought, speech, and event. Analogous to the characters’ 
inability to come to terms with landscapes, organisms, occurings, and 
persons, it is challenging for a reader to map the novel’s plot or to situate 
it in terms of genre.

Whereas many postmodern novels combine diverging genre conven-
tions to intimate the reconfiguration of social, cultural, and technolog-
ical systems in post-Fordist societies, The Southern Reach does not so 
much shift the focus as add biological, chemical, and physical dimen-
sions to this unhomely reality. The reader’s confusion about the nature 
of the text and the type of world it depicts cannot be uncoupled from 
everyday anxieties born from the disruption of life in a time of rapid 
environmental change. As Lemanager has argued, literature as such is 
experiencing a period of “genre trouble”: “genres are fraying, recom-
bining or otherwise moving outside of our expectations of what they 
ought to be because life itself is moving outside of our expectations for 
what it ought to be” (477). VanderMeer conjoins topoi from different 
literary traditions to represent nature disrupted: Germanic and Greek 
mythology (the enchanted forest, Leviathans); Gothic, fantasy, and 
(New) Weird (the human threatened by supernatural forces from inside 
and outside); modernism (reflections on the nature of experience and 
consciousness, the relation between self and other); postmodernism (the 
questioning of reality and truth); biological science fiction (cancerous 
growth, infection, mutation); and detective (inexplicable murders, ex-
cess of irreconcilable information).

It is exactly through this hybrid form—merging the fantastic with the 
realistic and the speculative—that The Southern Reach is able to register 
a moment of crisis in what Félix Guattari calls “the three ecologies”: 
the psyche, the social, and the environment. In the trilogy, each of these 
spheres appears prone to life-threatening disintegration or sickness. In a 
Kafkaesque way, the characters are caught in a theater of power whose 
contours remain elusive and opaque—it is never clear who is really in 
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control as there is always another layer of information and agency. The 
trilogy thus engages with a contemporary crisis in political and scientific 
authority. If Kafka’s work raises the callous voice of social power, mul-
tiplied in so many personal and institutional incarnations, The Southern 
Reach amplifies a truly nonhuman voice reverberating through the wider 
environment. The human body becomes a soundboard for this nonhu-
man voice’s messages of collapse and decay, broadcast in hallucinations, 
reveries, epiphanies, and feverish dreams. As such, the trilogy issues a 
warning in an era of climate change, where a lack of control of shifting 
political and ecological landscapes is causing disquiet and cynicism.

Reading from the perspective of environmental posthumanism, I 
want to point to the ways in which the trilogy enlists, or resonates with, 
a number of related (yet distinct) scientific ideas that deconstruct the 
anthropocentric image of autonomous human subjects pitted against 
pristine, undisturbed nature. Both The Southern Reach’s plot and its 
narrative fragmentation dismantle the notion of a stable human subject 
clearly demarcated from “its” environment. VanderMeer’s trilogy can 
be read as exploring the narrative challenges of thinking about nature 
or the environment through James Lovelock’s figure of Gaia, an earth 
system that is akin to an organism in the sense that it is endowed with 
intentionality, regulating entangled chemical, physical, and ecological 
processes in order to optimize the conditions for life. In the trilogy, Gaia 
seems to have turned against the species responsible for its disturbance. 
From this angle, Area X is more an actant or character than a narrative 
setting or background but in a way that, as Marco Caracciolo has ar-
gued, “avoids direct personification, instead emphasizing Area X’s non-
human opacity and unreadability” (9). Within the story, it could even 
be conceived of as a narrator as some of the protagonists speak strange 
words, apparently prompted by Area X.

Furthermore, the trilogy indicates a crisis of knowledge in the face of 
environmental upheaval, quite similar to that which the ecologist Daniel 
Botkin has described in his book Discordant Harmonies (1989), revised 
in 2012 as The Moon in the Nautilus Shell. As in Botkin’s work, in 
The Southern Reach, the reader is confronted with a nature that is al-
ways already disturbed and disturbing in and of itself—not by humans.  
Finally, I argue that The Southern Reach portrays elements of physicist- 
turned-biologist Stuart Kauffman’s theory of evolution, which re-
places the classic search for causal laws governing an essentially passive 
nature with an approach in which living systems actively facilitate the in-
vention of new forms in ways that are, in principle, unpredictable. Area 
X continuously offers cues that afford and limit action, cues that the 
scientists are hardly aware of. While the Southern Reach reduces them to 
guinea pigs in a metaphorical sense, Area X dehumanizes the scientists 
in a more literal way so that the biologist increasingly looks upon her-
self as “an organism, not a person” (7), as Sophia Booth Magnone has 
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noted. As I will demonstrate, in confronting the reader with this abyss of 
unknowability, the trilogy does not merely deconstruct and confuse in a 
postmodern streak but summons forth what Rosi Braidotti has called an 
ethics of sustainability, staunchly rethinking the shifting borders of sub-
jectivity, intentionality, normality, space, and time, even in the face of 
probable extinction. Reading the trilogy alongside the aforementioned 
perspectives as an instance of environmental posthumanism brings out 
the nonhuman world as a potent (narrative) actant that has as many 
designs on us as we have on it.

Dismantling the Subject

If we follow the postmodern dictum that today’s societies are immune to 
grand narratives that structure existence and project a better future, is it 
realistic to demand from literature that it provide us with a map of the 
environmental crisis? Can climate change be the occasion for a return 
to an even more ambitious grand narrative, merging experiences from 
all parts of the world into a single construct? Or will the environmental  
crisis only exacerbate the implosion of meaning in post-industrial, media- 
saturated societies? Although VanderMeer’s trilogy remains ambigu-
ous on these questions, for the most part, it does lean towards a bleak  
and, at times, comic vision of collapse and confusion. True to postmod-
ern antecedents, it combines the conventions of various literary genres 
in an attempt to empty out the humanist subject and its quest for truth 
commonly at center of realist fiction. That said, there is an affirmative 
quality to the trilogy, which stands in a long tradition of social critique 
in US fiction and can be connected to new forms of posthumanist ecofic-
tion and nature writing in which societal norms around the relationship 
between human and nonhuman nature are thoroughly reexamined.

It is the biologist who embodies most forcefully a postmodern apathy 
and a desire to disappear into the nonhuman world. According to her 
journal, she had an unhappy youth as her parents had little concern for 
her well-being. Shunning social contact, she sought refuge around the 
overgrown swimming pool in the backyard, where she studied plants, 
insects, and animals. She wrote diaries full of observations about this 
private microcosm in which everything was alive and evolving together. 
VanderMeer’s choice to let one of the main characters seek authentic 
experiences in a swimming pool is already a postmodern, ironic twist 
to the back-to-nature trope (this topos returns in VanderMeer’s novel 
Borne [2017], where the protagonist uses a pool for her genetic engineer-
ing experiments). The family’s relocation to a different home is described 
by the biologist as a major traumatic experience as it deprived her of her 
safe haven. After studying biology, conducting field research, and partic-
ipating in environmental activism, she starts to work at a company that 
“broke down plastics and other nonbiodegradable substances” (53) but 
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without gusto. Her husband, whom she met during college, complains 
about her lack of sociability, nicknaming her “Ghost Bird” for her ab-
sentmindedness and eagerness to escape into nature. After joining a 
Southern Reach expedition into Area X, he returns somehow a different 
man—apathetic and lacking a will to live. Like the other members of 
the expedition, he mysteriously dies of cancer six months later. Having 
lost this final anchor in life, the biologist decides to sign up for the next 
Southern Reach expedition in search of a more authentic, adventurous, 
even dangerous life. After only a few days in Area X, she realizes that 
her former life does not matter anymore. Fully enwrapped in her new 
surroundings and with only a handful of colleagues to cope with, she 
can finally live her escapist dream.

The figure of the biologist resembles famous freedom-seeking, nature- 
loving characters in US literary history. Her entry into Area X can be 
compared to Ahab’s desire for the open seas in Melville’s Moby-Dick 
and to Thoreau’s wanderings in his autobiographic Walden, which echo 
in the work of the Beat writers and in the contemporary works of nature 
writers like David Abram. The sensuous poetics with which the biolo-
gist describes the sounds, smells, colors, and textures of Area X, and 
the intoxication that speaks through her words, also strongly resonate 
with these writings: “The wind was like something alive; it entered every 
pore of me and it, too, had a smell carrying with it the earthiness of the 
marsh reeds” (50). At the same time, the trilogy relinquishes, or at least 
problematizes, the romanticism associated with this tradition of writing 
about nature, in which protagonists either return from their adventures 
as revitalized, more authentic selves or die in a final confrontation with 
nature. As Matthew Taylor argues in Universes without Us: Posthuman 
Cosmologies in American Literature, the romantic tradition of US na-
ture writing tends to preserve a conception of the self as becoming more 
“in tune” with nature, both outside and inside, and therefore more hu-
man. The Southern Reach certainly plays with romantic ideas—for ex-
ample, in Area X, the biologist claims to finally feel “in accord with the 
tides and the passage of seasons and the rhythms underlying everything” 
(73)—but it ultimately decentralizes the human, imagining its disinte-
gration and transformation. It is closer to Stanislav Lem’s Solaris as well 
as Ursula K. Le Guin’s novel The Word for World is Forest (1972) and 
short story “Vaster than Empires and More Slow” (1972), which thema-
tize the frightening physical and mental interdependence of humans and 
their environments.

With the possible exception of the biologist, none of the characters 
really find solace in Area X, which looks natural but turns out to be 
an alien and hostile place for humans. Moreover, the scientists have al-
ready been brainwashed, conditioned to respond to hypnotic cues from 
the mission leader, turning them into scientific puppets or instruments, 
which hampers their ability to tune into their environments creatively. 
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Later, the biologist will speculate that the banning of names in Area X is 
done for “instilling loyalty and to make conditioning and hypnosis more 
effective” (205). Under the dual pressure of social control and a menac-
ing environment, the expedition completely falls apart after just a few 
days, and as each of the members is overcome with extreme anxiety and 
distrust, the mission ends in mayhem. Only the biologist survives and 
chooses to continue her journey through Area X, which will eventually 
transform her into something utterly monstrous, inhuman. Rather than 
reinstating a more pure self, the encounter with Area X evacuates the self.

The Southern Reach is aligned with postmodern fiction in the sense 
that it communicates a skeptical message about the possibility of finding 
authenticity, meaning, and truth (Hutcheon). The biologist resembles 
the nomadic scientist Kay in Darwin’s Radio, discussed in the previous 
chapter, in the sense that her modus operandi is essentially one of im-
mersion rather than experimental control, but the key difference is that, 
here, nomadism does not lead to communicable knowledge. The trilogy 
shares with the postmodernist novels of J.G. Ballard, Thomas Pynchon, 
and Don DeLillo a discrepancy between an unrelenting desire for truth 
and authenticity, and a structural inability to find it, an inability that 
the protagonist can barely fathom. It remains unclear whether the fault 
is in the subject, or the environment has simply become inscrutable. 
On the one hand, the biologist seems more committed to truth-finding 
than any other member of the expedition, more ready to carry on in the 
face of anomaly. On the other hand, she appears to have other, stron-
ger drives, continuing her quest even after having lost all confidence in 
finding a graspable truth and coming to question her own integrity as a 
person. She seems less prone to self-preservation than to a kind of intui-
tive self-experimentation. The loss of confidence in herself as a biologist 
and a human being is gradual but there are several episodes of loss and 
disintegration worth mentioning in this regard.

From the very first page of the trilogy, the reader is made to realize 
that the story she is about to read is confused, ambiguous, and possi-
bly flawed. In Annihilation, the biologist begins her narrative by intro-
ducing herself in a rather awkwardly formal manner: “There were four 
of us: a biologist, and anthropologist, a surveyor, and a psychologist. 
I was the biologist” (3). In referring to herself impersonally as “the bi-
ologist,” she adopts the jargon of the Southern Reach, whose scientific 
staff speculates that using proper names in Area X is somehow danger-
ous. The scientists should leave their personal identities behind and be 
“mere scientists” doing their job. The hypnotic cues they receive from 
the mission leader are meant to keep them in check—to program their 
minds to perform their roles as scientists and forget their personal selves. 
The biologist confesses that the reasons Area X has been abandoned are 
“not easy to relate” (3) and, halfway through the account, admits to 
having kept vital information from the reader. She repeatedly questions 
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the authenticity of her own observations and stresses that words do not 
suffice to capture the strangeness of life in Area X.

This idea of a planned, collaborative mission begins to disintegrate as 
soon as the scientists cross the border. The scientists are not allowed to 
take watches, compasses, or other devices (to avoid any provocation of 
Area X), and they are supposed to keep their journals secret from each 
other in order to preserve objectivity. Near the edge of a pine forest, they 
stumble upon a circular cement ridge rising a few inches from the ground 
which turns out to be the entrance to a tunnel. The encounter with this 
object, which will later be referred to as “the topographical anomaly,” 
causes unease in the biologist, who cannot imagine the previous expe-
ditions having failed to notice or report this strange construction and 
concludes that it “was not supposed to be there” (3). At the same time, the 
biologist immediately accepts the strange reality of the object, contending 
that it is a “tower” rather than a tunnel, an idée fixe she cannot shake 
off. In what the biologist describes as her “first irrational thought” about 
Area X, she imagines the sudden emergence of the tower, “the ground 
shifting in a uniform and preplanned way to leave the lighthouse stand-
ing where it had always been but depositing this underground part of it 
inland” (5). The reader wonders whether this link between the lighthouse 
and the tower or tunnel is a mere figment of the biologist’s imagination or 
whether it might correspond, in some way, to actual occurrences in this 
strange landscape.

In a don’t-do-it moment that is a staple of horror fiction, the biologist 
convinces the others to further explore the tower instead of acclimatiz-
ing and becoming familiar with the rest of the area first. Descending the 
tower’s spiraling stairs, the biologist’s ambiguous thoughts and feelings 
are intensified as she experiences “a twinned sensation of vertigo and a 
fascination with structure” (10). After a while, she notices that the walls 
are covered by a text composed of living, fungi-like letters. The text (ital-
icized on the wall in the story as well as in VanderMeer’s book) turns out 
to be a kind of ominous prose poem about the growth of Area X and the 
downfall of human life:

Where lies the strangling fruit that came from the hand of the sinner 
I shall bring forth the seeds of the dead to share with the worms 
that gather in the darkness and surround the world with the power 
of their lives while from the dim-lit halls of other places forms that 
never could be writhe for the impatience of the few who have never 
seen or been seen. In the black water with the sun shining at mid-
night, those fruit shall come ripe and in the darkness of that which 
is golden shall split open to reveal the revelation of the fatal softness 
of the earth. The shadows of the abyss are like the petals of a mon-
strous flower that shall blossom within the skull and expand the 
mind beyond what any mind can bear. (194)
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The biologist apparently fails to register the reference to a “strangling 
fruit” that manifests “the fatal softness of the earth” as alarming; in 
any case, she feels compelled “to keep reading, to descend in the greater 
darkness” (17). Observing the letters closely to determine their struc-
ture, her eyes catch “a tiny spray of golden spores” (17), which she takes 
as a contamination event. From that moment on, the biologist starts to 
transform physically as well as mentally. In her diary, she notes how 
novel ideas “detonated” (61) inside her: that the words on the wall are 
being written by an alien creature, a “Crawler”; that perhaps the words 
are “just building material” (60), carrying no referential meaning but 
enacting some kind of “fertilization” (61). The biologist writes of taking 
samples of the words “half-heartedly,” convinced they will not make 
any sense, even under the microscope. If human rationality evanesces in 
Area X, so does the power of technology, which turns out to be useless 
on various occasions.

The next step in the gradual dissolution of human meaning and pur-
pose comes when the scientists proceed to investigate the lighthouse. 
Here, they find an enormous pile of journals from earlier expeditions, 
journals that should have made it back to the Southern Reach to ex-
pand knowledge about Area X. The biologist is taken aback, thinking 
about all of the knowledge and lives lost. She describes the journals as 
follows:

The journals and other materials formed a moldering pile about 
twelve feet high and sixteen feet wide that in places near the bot-
tom had clearly turned to compost, the paper rotting away. Beetles 
and silverfish tended to those archives, and tiny black cockroaches 
with always moving antennae. Toward the base, and spilling out at 
the edges, I saw the remains of photographs and dozens of ruined 
cassette tapes mixed in with the mulch of pages. There, too, I saw 
evidence of rats. (73)

Brought back to its fragile material substrate, offering nutrients for 
animals and plants, scientific knowledge is revealed as a mere epiphe-
nomenon of biophysical processes of temporary synthesis and eventual 
entropy. The biologist muses that with these journals slowly rotting 
away, “the history of Area X could be said to be turning into Area X” 
(74): Area X consumes human identity as well as the discourses that 
it supports and that support it. This deliberation is telling in a journal 
that, itself, is addressed to human readers who may not come and who, if 
they do, would likely be incapable of understanding the information, let 
alone putting it to good use. Sensible human-to-human communication 
as such is questioned in the context of civilizational decline, in which 
stable boundaries between human and nonhuman, self and other, are 
breaking down. An example of what scholars have called “anthropocene 
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fiction” (Clarke; Trexler; Vermeulen), The Southern Reach offers an im-
age of humanity as a force at once cultural and environmental, historical 
and geological.

The biologist’s confidence in her ability to know the world is further 
tested by the skeptical views of others. After finding the journals, the 
encounters the psychologist dying on the beach, having jumped off the 
lighthouse in what she conveys as a state of delirium. The psychologist is 
terrified of the biologist, shouting “annihilation” several times—a hypnotic 
statement that was supposed to somehow trigger suicide, the biologist later 
learns. Moments before dying, the psychologist asks the biologist: “How 
many of your memories do you think are implanted? . . . How many of  
your memories of the world beyond the border are verifiable?” (86). While 
the biologist tells herself she is still certain about her own ability to think ra-
tionally, the reader can only treat this assessment with the greatest distrust.

Reading her husband’s journal, which she found in the big pile, the 
biologist notes a returning phrase: “we did not trust ourselves” (109). 
Apparently, her husband’s expedition had also broken up due to a lack 
of trust in each other and a failure to read and navigate the strange en-
vironment. This sense of unreliability is augmented when the biologist 
addresses the projected (diegetic) reader directly, ironically explaining 
that she has “neglected to mention some details about the brightness” 
(100) that was growing inside her because she feared these would make 
her account seem less objective. The biologist seems to believe that the 
transformations occurring inside her are somehow of a different nature 
and that with her expert knowledge of “transitional landscapes,” she is 
more attuned to the weird nature of Area X.

Similar postmodern themes are at work in the second part of the 
trilogy Authority, in which anti-terrorism analyst John Rodriguez, 
nicknamed “Control,” is appointed as a new director of the Southern 
Reach. The second novel’s setting of a complex, mysterious building 
is more recognizably postmodern than Area X in the first part. The 
sinister, oppressive atmosphere at the Southern Reach simultaneously 
obscures and reveals the workings of power, which remain a mystery, 
ethereal. Finding the institute in a state of chaos after years of failed 
missions and budget cuts, Control’s mission is to “acclimate, assess, 
analyze, and then dig in deep” (136). Analogous to the biologist’s 
exploration of Area X, Control’s assignment is plagued by anomalous 
objects and events, invoking a general sense of inaccessibility. Search-
ing the former director’s office, Control finds a plant and a dead 
mouse in a locked drawer and, behind a locked door, a wall covered 
with the same ominous poetry encountered by the biologist. Control 
begins to conduct interviews with various staff members as well as 
with the biologist, who has returned from the expedition and is being 
held at the Southern Reach against her will. To his frustration, she 
refuses to report anything about the mission, oddly claiming that  
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she is not the biologist, although she does carry some of the biologist’s 
memories. She insists on being called by the biologist’s husband’s 
nickname for her: Ghost Bird.

Also similar to the biologist in the first part of the trilogy, Control is 
continuously afraid of being manipulated by others and losing his inde-
pendent, rational judgment. During his investigations, he is continuously 
monitored and instructed by a hotheaded executive who calls himself “the 
Voice,” regularly calling Control on his cell phone to throw orders at him 
in a loud, distorted voice. Control wonders to whom or what he is speak-
ing, imagining the Voice as “a megadolon, or other leviathan” (165). The 
Voice represents the monstrous, inhuman side of the Southern Reach and 
society at large—the numbing abstractness, absurdity, and perversion of 
power. Within days, “details were beginning to swallow him up” (258), 
and Control becomes hopelessly lost in the mysteries of the Southern 
Reach, which turns out to be as impervious to human rationality as Area 
X. The origin of his nickname, Control, is ironic in this regard: once, as 
a child, his grandfather had asked him to adjust the TV antenna to im-
prove the reception and had called him “Control.” To be titled such by an 
authority figure felt rewarding at the time, but later, Control realized the 
verbal and situational irony of feeling “in control” while actually follow-
ing the demands of others.

At no point do characters arrive at the truth about their environment 
or about themselves. Even the credibility of the account of becoming 
depersonalized, dehumanized, is put into question as it is narrated by 
the subject of metamorphosis herself. The Southern Reach thus instan-
tiates a Derridean (deconstructive) form of posthumanism in which the 
human-nonhuman distinction is revealed as constitutive of the human, 
and, more generally, any form of meaningful identity is revealed as 
 dualistically split. Literature, with its layered structure and inbuilt self- 
referentiality—applying literary techniques that draw attention to the sta-
tus of the text as text—is a privileged place for performing this  perpetual 
deferral of meaning, a bulwark against discourses that hide their own 
construction to appear neutral, normal, or true. Although they do not  
mention Derrida or posthumanism explicitly, Lars Bernaerts et al. exem-
plify this approach in their analysis of Kafka’s short story The Burrow 
(1931), narrated by a mole. They argue that the reader may experience 
what it is like to be a significantly different being, facilitating some de-
gree of identification, even when nonhuman life is represented as bizarre 
or repulsive, but at the same time, nonhuman narrators typically em-
body a mixture of human and nonhuman traits, potentially shaking the 
human as a central, stable point of reference as well as the concomitant 
concept of (species) identity. Bernaerts et al. show that stories with non-
human (homodiegetic) narrators are doubly dialectic, able to elicit empa-
thy and defamiliarization vis-à-vis the human and the nonhuman. Such 
a double dialectic is especially apparent in a work like The Southern 



114 Disintegration

Reach, in which an elusive, ongoing process of metamorphosis thwarts 
efforts at determining where the human ends and the nonhuman begins.

What an analysis of The Southern Reach as postmodern nature writ-
ing leaves out is an appraisal of how the trilogy, for all of its irony, 
deconstruction, and skepticism, points to alternative ways of under-
standing the world in a time of drastic environmental change—in Ul-
stein’s words, “to evolve the reader’s relationship with the monstrous” 
(88; emphasis in original). Rather than rejecting scientific thinking tout 
court, the trilogy gestures towards alternative ways of understanding 
the nonhuman environment that resonate strongly with complex-holistic 
theories in contemporary biology.

Gaia’s Revenge

A key dimension that marks The Southern Reach as an environmental- 
posthumanist work is the disintegration of the human subject, which is 
narrated not so much against the background as within the larger story of 
environmental collapse. Control’s mother Jackie Severance, who works 
for Central, suggests that Area X “cleanses everything” that humans 
have polluted. In a conversation with John, she doubts whether the usual, 
military response to the threat of Area X will be effective: “Are we going 
to combat it by starting a mining operation there? Pollute those places to 
hell and back? Put traces of heavy metals in the water supply?” (333). She 
seems to invoke the Promethean myth in which technological solutions 
only create new, more severe problems. Technology is, in a way, at odds 
with natural systems and must be used with great care. The government, 
however, sticks to a strategy of containment, trying to keep the true story 
of nature out of control from reaching the public while working on a 
technological solution. But as it turns out, mission after mission, no such 
solution is feasible as Area X resists all technologies. As the director of 
the Southern Reach notes in the third part of the trilogy, the only option 
left is muddling on and “suppressing evidence of impending ecological 
destruction” (390). VanderMeer’s trilogy can hence be read as a critique 
of the way in which governments and companies have concealed, and are 
still concealing, the facts of environmental degradation.

In The Southern Reach, the environment responsible for human trans-
formation and death is rendered as a (quasi-)subject akin to what James 
Lovelock has called Gaia: a metaphor for the earth as a living, willful 
entity. Much more directly and concretely than in the novels analyzed 
in the previous chapters, The Southern Reach instantiates environmen-
tal posthumanism by imagining the environment as directing human 
transformation and, possibly, extinction. The transitional environment 
of Area X appears as both an upsetting locus and an upset agent of vi-
olence against humanity. In other words, the actions of humans are not 
set against a passive background of the environment, and, moreover, 



Disintegration 115

life is not separated from matter. This corresponds to Lovelock’s Gaia 
theory, in which chemical and physical flows are not mere consequences 
of blind mechanisms but rather results of purposeful behavior on a plan-
etary scale. As Lovelock explains in his book Gaia: A New Look at Life 
on Earth (1979; revised in 1989), Gaia theory holds that the biosphere 
regulates the distribution of elements in the atmosphere in order to keep 
its composition and temperature within certain limits, guaranteeing that 
life can prosper. It is a self-regulating system that selects organisms and 
ecosystems that help sustain it and gets rid of those that disturb it.

In his more recent work, The Revenge of Gaia (2006), Lovelock at-
tempts to create a more familiar imagery around the abstraction of earth 
systems, likening Gaia to “an old lady who has to share her house with 
a growing and destructive group of teenagers” (60) and “a mother who 
is nurturing but ruthlessly cruel to transgressors, even when they are her 
progeny” (188). The way in which he describes the stupendous power of 
Gaia taps from the same grotesque aesthetics as The Southern Reach: 
“The planet we live on has merely to shrug to take some fraction of a 
million people to their death” (1).

According to Lovelock, humanity has foolishly “declared war on 
Gaia” (13) with its “inappropriate use of technology” (192), and if it 
continues to expand the human empire at the cost of other species and 
ecosystems, it will certainly face its doom. Rather than investing in sus-
tainable development, we need a “sustainable retreat” (8): civilization 
should be reorganized drastically through voluntary restraints on fecun-
dity, the divestment of medical life-extension, and the liberalization of 
euthanasia, thus bringing back the global population to a more sustain-
able number of “about half to one billion” (181). Rather than continuing 
our war, we need to “make peace while we are still strong and not a bro-
ken rabble” (140). The idea of a war against nature is literalized in The 
Southern Reach, where the border regions around Area X are heavily 
militarized zones. As the director reports, after the dramatic expansion 
of the border during which the Southern Reach was swallowed, soldiers 
suddenly found themselves on the opposite side of the border and started 
fighting. In the confusion, all of them were killed, possibly by friendly 
fire. This situation exemplifies the folly of making the environment into 
one’s enemy, failing to realize that one is part of and dependent on it.

Lovelock’s metaphors are crude in the sense that they pry open the 
concept of a self-regulating, living system, separating the actant (the 
mother/old lady) from the place (the house). The abstract simultaneity 
of two dimensions is translated in spatial terms as an actant-in-a-place. 
This is, of course, inherent to metaphor: it makes familiar what is strange 
and strange what is familiar. Whereas Lovelock has been criticized for 
using what others see as a deceptive metaphor, confusing the personal 
and the impersonal, and factual and normative dimensions, he is ada-
mant that the environmental crisis demands images and metaphors that 
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reflect the severity and grandness of the situation. He argues that in an 
era of climate change, the dominant Christian, humanist, and scientific 
conceptions of nature are revealed as blatantly inadequate. These tradi-
tions are fundamentally anthropocentric, figuring the planet as a stage 
for discovery and exploitation by humans. Instead, we need a metaphor 
such as Gaia that puts nature in the position of the subject. For Love-
lock, metaphors and stories add an emotional layer to our perceptions of 
environmental crisis: “understanding is still in the conscious mind alone 
and not yet the visceral reaction of fear. We lack and intuitive sense, and 
instinct, that tells us when Gaia is in danger” (173). He explains that 
the only entities humans are able to perceive as alive are creatures like 
themselves; anything smaller or larger tends to fade into the background 
as thing or space. Acquiring an instinctive, experiential understanding 
of the earth as alive may be necessary for developing scientific theories.

I propose that The Southern Reach achieves just what Lovelock is look-
ing for, bringing the planet as a whole into representation not through 
metaphor but through the figure of synecdoche: Area X can be read as a 
local manifestation of Gaia. Here, the different viewpoints and narrative 
levels allow for a more faithful image of Gaian logic. Researchers at the 
Southern Reach are constantly looking for an entity in or behind Area 
X which is responsible for its existence and growth. In Annihilation, the 
biologist seems to have found this entity, noting that the tower she is de-
scending with the surveyor is “breathing” and “carried the echo of a heart 
beat” (28). However, soon thereafter, having discovered the living words 
on the wall, she realizes that the situation is more complicated: “We were 
exploring an organism that might contain a mysterious second organism, 
which was itself using yet another organism to write words on the wall” 
(34). Does the lower-level entity act on behalf of the higher-level entity, 
or, alternatively, is the landscape as a whole a mere expression of a single 
driving source? The search for an ultimate source is deemed futile: as she 
continues to collect samples, the biologist cannot shake off the feeling 
that the tower had “infinite levels descending into the earth” (56) and 
that, anyway, “the truth of things will not be revealed by microscopes” 
(33). It is in and through this confusion that the reader gets a glimpse of 
the layered, folded structure of interdependent parts that is Gaia. Yet the 
fantasy of a central agency presiding over the landscape keeps resurfac-
ing, even in the biologist after she has evidently become a part of Area X. 
Scholars, too, inexorably participate in this confusion: compare Massuci’s 
observation that “the environment within Area X transforms the land-
scape” (176), which suggests that the place can be distinguished from the 
actant. The cognitive habit of separating subjects, objects, and contexts, 
a habit that structures most languages and, as Greimas has shown, most 
narratives, appears inevitable. We always look for a doer behind the deed.

By undermining the very makeup of language and sense, Area X poses 
a major challenge to conventional modes of scientific inquiry. As Steven 
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Shaviro has argued, with Whitehead and William James, research ob-
jects have an inherent tendency to resist understanding: 

Retreat and eruption are both movements by means of which things 
demonstrate that there is more to them than we can gather about 
them. A thing can never be fully defined by any list, no matter how 
extended, of its characteristics and qualities, for beyond all these, it 
has its own autonomous power. (52) 

Indeed, Area X exerts its autonomous power by first “erupting” through 
assaults on the scientists (primarily by infecting their bodies and minds) 
and then “retreating” (presenting itself as pristine nature, revealing 
nothing under a microscope). As Mike Cheney, head of the science de-
partment at the Southern Reach, explains to Control, this is what led to 
the idea among some of the staff that “an object must allow itself to be 
analyzed, must agree to it” (208).

The operations of science and the recalcitrance of nonhuman objects/ 
environments in The Southern Reach can be further understood using the 
work of Bruno Latour. In Science in Action (1987), Latour argues that a 
molecular biologist who wants to prove that his new theory works will 
need to build a network of human and nonhuman mediators and transla-
tors, such as colleagues, journal editors, funding agencies, machines, labs, 
organisms, and tissues. Mediators and translators can either yield to the 
scientist’s plans, resist, or do something entirely different. Everything is  
constructed in a drama of confrontation and persuasion, conflict and 
 alliance—a drama that is never merely social or cultural but the very fabric of 
reality. In We Have Never Been Modern (1992), Latour argues that  Western 
culture’s ontological separation between human subjects and nonhuman  
objects was always, in some sense, a mirage but has become completely 
outdated in a time of global warming (50). In fact, the modern notion of 
a separation of human and nonhuman spheres (and the concomitant spe-
cializations of knowledge) is in direct conflict with the historical realities of 
modernity, in which human-nonhuman “hybrids” (or, after Michel Serres, 
“quasi-objects”) such as biotechnology and climate change have multiplied 
and proliferated. Latour’s work explores these human-nonhuman hybrids, 
connecting the interests of (post)humanistic and scientific disciplines as well 
as other parts of society. He rejects both the positivist-reductionist stance 
that only natural science has access to reality (understood as material) and 
the corresponding phenomenological stance that the Humanities can only 
engage with subjective experience, not with things-in-themselves. Latour’s 
ontology is flat, nonhierarchical: neither nature nor the human is considered 
as a center or a ground for anything. For Latour, there are only concrete 
actants, bodies that are irreducible to causal essences or human perceptions. 
Actants are fundamentally relational and processual: they exist by vir-
tue of performing mediations and translations in an actor-network. In 
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other words, events and interactions are not secondary “influences” but 
constituents of bodies.

In alignment with Latour’s and Lovelock’s theories, the story of the 
Southern Reach challenges the active subject versus passive object oppo-
sition that undergirds dominant metaphors of life in biology and beyond. 
Area X, like Gaia, is metaphorically a subject and literally an actant; 
it is in line with Lovelock’s denunciation of the metaphor of spaceship 
earth, in which the planet is an essentially mechanistic thing on which 
life has evolved. The biologist senses that Area X as a whole is enacting 
the transformation, which includes the transformation of human bod-
ies. Furthermore, The Southern Reach problematizes the neo-Darwinist 
approach to evolution based on competition between organisms who ba-
sically follow the impulses programmed into their “selfish genes.” If the 
tower metaphorically stands for the double helix of the DNA molecule, 
and the Crawler’s script on the tower walls stands for the genetic code, 
then the trilogy makes clear that delving further into DNA alone will not 
lead to a capacious understanding of what is happening. The Southern 
Reach illustrates Lovelock’s point that it is Gaia who “interprets the 
selfish gene” (25) and guides evolution, which is based on the selection 
of niches, not individual genes, organisms, or species (46). From this 
purview, it would make more sense to see the tower as something like 
a shell—the exoskeleton of the Crawler—and as such, a synecdoche for 
Gaia (the living tissue of the stair walls literalizing Gaia as an organism). 
Thinking synecdochically rather than metaphorically is more in tune 
with the Gaian view of life, in which action and purpose are distributed 
across spatiotemporal scales, the small and the large always connected 
but never reducible to the other.

Much in the way that a narrator in Robinson’s Green Mars imagines 
terrain as literally “a powerful genetic engineer” (13), in The Southern 
Reach, the environment is a living agent. Rather than claiming hegemony  
over life via the mastery of molecular life, scientists must yield to some-
thing that subsumes them. They have the feeling of being watched 
 continuously—not only by human authorities but by a superior nonhu-
man life-form. Behind the story of scientists sampling, mapping, reading, 
and narrating the landscape lies another, stranger story of being sampled, 
being mapped, being read, and being narrated by the landscape. As we 
shall see below, several of the characters feel that they have some kind 
of role to play—as a messenger or a message—in the unfolding story of 
Area X, a story that they are themselves narrating but possibly only as 
mouthpieces. In the spirit of Lovelock’s Gaia theory, the trilogy imagines 
a storyworld in which writing is not a human affair but a multilayered, 
living process, not so much in or on a world but of a world. From this 
perspective, literature, regardless of its representational content, would 
be nothing but the writing of life—not an Other, not language itself, as 
Derrida would have it, but the writing of the earth.
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There is a combination of skepticism and hope in Lovelock’s book 
that resonates strongly with The Southern Reach. He contends that 
after the probable collapse of civilization, humanity will need a 
“guidebook” for survivors “to help them rebuild civilization without 
repeating too many of our mistakes” (200). According to Lovelock, 
this guidebook should be highly interdisciplinary, practical as well as 
spiritual, universal in scope, written in an accessible style, and printed 
on “durable paper” (203). Such a hybrid viewpoint would allow for 
a more holistic approach to the planet and humanity’s place on it. In 
The Southern Reach, the scientists’ journals on Area X seem to an-
swer Lovelock’s call as they are written in a personal style, designed 
to help future humans to better read and navigate the “transitional 
landscape.” However, under the guise of preventing bias, each scientist 
is encouraged to keep his notes to himself rather than work collabo-
ratively. If the style is personal, the strangeness of the prose and the 
confessed uncertainty about observations shatter the very image of an 
autonomous human subject expressing her own views. More disturb-
ing still, the journals all mysteriously end up in the lighthouse, where 
they slowly turn into pulp and are eaten by insects and rodents. On 
the other hand, even after having seen the composting journals, the 
 biologist still continues to write. I would argue that if, on the level 
of story, the trilogy casts doubt on Lovelock’s proposal for a guide-
book for humanity, the trilogy itself is a testament to environmental- 
posthumanist thinking, combining (quasi-)scientific and literary 
perspectives to bring the planet to life.

Disturbing Environments

VanderMeer’s trilogy, in which human characters, their actions, the sto-
ryworld, and the narration are often disturbed and disturbing, can be 
compared to earlier works of speculative fiction in which the environ-
ment colonizes the human. As Ulstein has shown, the trilogy is closely 
related to the work of H.P. Lovecraft, which revolves around characters 
who go mad in an encounter with an unspeakably large and  complex 
cosmos embodied in a monster or other outlandish phenomenon. 
 Lovecraft aimed to unmask humanist aspirations of progress and en-
lightenment as mere foolishness. Other key references are J.G. Ballard’s 
series of “elemental” disaster novels from the 1960s—The Wind from 
Nowhere (1961), The Drowned World (1962), The Drought (1964), 
and The Crystal World (1966)—and the Strugatsky brothers’ Roadside 
Picnic (1972), which inspired Tarkovsky’s film Stalker (1979). In these 
novels, humanity faces a sudden transmutation of the world that is too 
complex to understand and too fast to contain. Spellbound by the power 
and mystery of the event, the protagonists expose themselves to the vio-
lent spectacle, and, more often than not, they perish. Such works portray 
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a Freudian vision in which humans are not the celebrated rational sub-
jects of modernity. According to Freud, a generalized discontent springs 
from humans’ unique constitution as conscious beings, a feeling of being 
alienated from society, nature, and even from the self, which is split in 
three (superego, ego, and id). Human beings are forever pestered by an 
(imagined) loss of existential unity and driven by an unconscious drive 
to overcome that loss. Unless it is tempered by rationality, this search 
leads to their doom.

Instead of picturing Area X as a state of exception and an alle-
gory of what is essentially a problem of disturbed and disturbing 
 human perception, I argue that the trilogy invites us to ask, what 
is nature? How does our conception of nature change in an era of 
rapid environmental change, where it is often impossible to draw de-
marcation lines between human and nonhuman habitats? What does 
it mean to refer to any environment or state of affairs as natural—
in the sense of normal—or disturbed? Here, I follow Erin James’s 
 proposal that literature, and speculative fiction, in particular, is a 
fruitful medium through which to demonstrate the multivalent nature 
of “environment”:

Thinking through the relationship between environment, repre-
sentation, and subjectivity via imaginative and perhaps strange 
depictions of the physical world illustrates that, just as there is no 
standard “environment” in which people live, there is no standard 
way of conceiving of and interacting with the material world. (27)

Within my environmental-posthumanist framework, it is a matter of ac-
knowledging not just the specificity of cultural assumptions but also that 
nature is in and of itself never normal or natural. Exactly such an idea 
is intuited by the biologist in The Southern Reach, who writes the fol-
lowing about Area X in her diary: “Transformations were taking place 
here, and as much as I had felt part of a ‘natural’ landscape on my trek 
to the lighthouse, I could not deny that these habitats were transitional 
in a deeply unnatural way” (106). Although Area X comes across as 
nonsensical, unnatural, and abnormal, it is perhaps better understood as 
what Brian Massumi calls “supernormal,” manifesting “a plasticity of 
natural limits, and a natural disrespect of good form” (4), the inherent 
(often invisible) excess of nature.

To understand how The Southern Reach grapples with these issues, it 
is instructive to read it alongside biologist Daniel Botkin’s work on en-
vironmental conservation and climate change. In his provocative study 
Discordant Harmonies: A New Ecology for the 21st Century (1989), 
Botkin argues that the attitude towards nature in environmental studies 
as well as in society at large must change. His ideas show significant 
similarities to Lovelock’s, pushing for an integration of different aspects 
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of life which have been separated in modern science’s drive towards dis-
ciplinary specialization:

Science is taking our ideas to a new stage, where the separations 
between the organic and the machine, and between the cosmos and 
the Earth—distinctions that have dominated ideas since the rise of 
modern science—are disintegrating. . . . Life and the environment 
are one thing, not two, and people, as all life, are immersed in the 
one system. When we influence nature, we change ourselves; when 
we change nature, we change ourselves. (188)

Echoing Latour’s nonmodern stance, Botkin alludes to the process of dis-
integration as pertaining to physical borders (for example, between the 
urban and the suburban) as well as the correlating distinctions in mod-
ern science that have become untenable in an era of climate change. This  
makes his theory amenable to a co-reading with The Southern Reach 
as the latter also disintegrates borders between the human and the 
 nonhuman—proliferating hybrids, to borrow from Latour’s lexicon. 
Botkin’s vision of onto-epistemological disintegration is a form of en-
vironmental posthumanism, figuring the transformation of human 
thought and life as immanent to a transitioning landscape.

Botkin’s book is in part a criticism of ecology and ecological manage-
ment. He describes how the standard way of modeling and managing eco-
systems is through a focus on predator-prey relations. The assumption is 
that, unless disturbed by human action, any ecosystem will automatically 
develop towards a steady state in which the populations of its constituent 
species are in equilibrium. Predators play a leading role in preventing the 
system from transgressing its carrying capacity—the number of individu-
als it can accommodate without environmental degradation.  Botkin argues 
that this view is incorrect: there is no natural equilibrium as ecosystems are 
dynamic, continually adapting to internal and external changes.  Therefore, 
it is impossible to determine the optimal size of a given  population in an 
ecosystem. The dynamic processes of ecosystems are not deterministic but 
stochastic; computer models and new technologies for mapping landscapes 
(remote sensing) are key to being able to understand how ecosystems really 
develop. More broadly, according to Botkin, we need radical innovations 
in science, art, and policy as these domains are still dominated by concepts 
and metaphors of nature as static, which are out of tune with a world 
of climate change. Policy-makers often demand ready-made solutions for 
environment conservation, but, in environmental historian Libby Robin’s 
words, “there is no singular climax state, and therefore no singular man-
agement formula or reserves algorithm” (201–202).

In a recent reworking of Discordant Harmonies entitled The Moon 
in the Nautilus Shell: Discordant Harmonies Reconsidered (2012), 
Botkin worries that the message he has been spreading has not taken 
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root yet due to a failure to translate science into policy: “if you ask 
ecologists whether nature is always constant, they will always say ‘No, 
of course not.’ But if you ask them to write down a policy for bio-
logical conservation or any kind of environmental management, they 
will almost always write down a steady-state solution” (xiii). How is 
it possible that after decades of building awareness of the disruptive 
consequences of global warming, policy-makers and scientists remain 
unable or unwilling to accept that there is no such thing as a static, 
normal nature? For one thing, the idea of environmental manage-
ment being based on probabilistic models does not sit well with many 
policy- makers (170). Like Lovelock, Botkin places emphasis on myth 
and metaphor as structuring knowledge and policy. He argues that the 
environmental crisis is an existential issue, which is first and foremost 
grounded in archetypes:

As long as we could believe that nature undisturbed was constant, 
we were provided with a simple standard against which to judge 
our actions, a reflection from a windless pond in which our place 
was both apparent and fixed, providing us with a sense of continu-
ity and permanence that was comforting. Abandoning these beliefs 
leaves us in an extreme existential position: we are like small boats 
without anchors in a sea of time; how we long for safe harbor on a 
shore. (189)

The metaphors have to switch because science and policy are failing. 
In imagening a transition from a “windless pond” to a “sea of time,” 
Botkin foregrounds the aspect of scale. Our world has simply become 
too large and too complex to hold onto notions of carrying capacity 
and steady states, which only worked, as proxies, on a local level. The 
archetype of Eden—pristine, harmonious nature—may be formally re-
jected in modern ecology, but it nevertheless keeps resurfacing from the 
unconscious of science (Zwart, Denkstijlen).

Without engaging explicitly with theories of (post)humanism, Botkin’s 
analysis supports my argument in this book, holding that the failure to 
appreciate ecological systems beyond the concept of steady states lies in 
anthropocentrism. Botkin maintains that there are two basic explana-
tions for natural disorder (114). In the first, humans have disturbed the 
balance of nature, as in the Biblical mythology of the Fall. Here, divine 
symmetry and order inheres in nature itself, and humans have failed to 
respect this order. Botkin discards Lovelock’s trope of “Gaia’s revenge” 
as falling prey to this anthropocentric logic (xix). The second expla-
nation is that humans are responsible for natural order and have done 
a bad job of managing nature properly. This explanation is rooted in 
the Christian notion of stewardship, the idea that humans inherited the 
earth from God and must tend to it. As John Urry has emphasized, the 
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truly disturbing fact about complex ecological systems is that they are in 
and of themselves disturbed:

Ecological systems are on the edge of chaos without a ‘natural’ 
tendency towards equilibrium, even if all humans were to depart 
forever from the scene. Indeed, many ecological systems themselves 
depend not on stable relationships but upon massive intrusions, of 
extraordinary flows of species from other parts of the globe and 
of fire, lightning, hurricanes, high winds, ice storms, flash floods, 
frosts, earth quakes and so on. The “normal” state of nature is thus 
not one of balance and repose; the normal state is to be recovering 
from the last disaster. (6)

Urry’s point that the default state of nature is “disaster” is rather provoc-
ative and must not be read as some absurd statement that nature is nor-
mally chaotic. But like human civilization, ecosystems require constant 
work to avoid lapsing into disorder. They don’t need a transcendent 
subject in the shape of a God or a human person to execute that work. 
This post-anthropocentric view is not tantamount to saying that human 
action is irrelevant to ecological health; it does not question the anthro-
pogenic nature of climate change in the sense that human actions have 
played a key role in triggering runaway positive feedback. The point is 
that humans are immanent to earth systems and cannot be claimed to be 
their caretaker or destroyer.

As Astrid Bracke has demonstrated in her study Climate Crisis and 
the 21st-Century British Novel (2017), the notion of pristine nature 
is also questioned in contemporary ecofiction, particularly in texts in 
which the setting oscillates between urban and nonurban environments. 
The Southern Reach can be counted among such works as it continually 
deconstructs the oppositions between human and nonhuman, natural 
and cultural, normal and abnormal environments. Area X captures the 
paradox at the heart of modern ecological management: it is supposed to 
be a nature reserve, removed from human society, but it is in fact heavily 
surveyed and managed, and contains a lighthouse, a kind of tunnel in 
the ground (the tower), and the remains of a village. The general inabil-
ity to control Area X on the basis of existing models and technologies 
confirms Botkin’s assertion that science policy needs to move beyond 
models that measure variables against an alleged static environment.

Oppositions between normal and abnormal, natural or unnatural, are 
raised and deconstructed in VanderMeer’s trilogy. After the first explo-
ration of the tower, the biologist stares at the ocean, noting that “the air 
was so clean, so fresh, while the world back beyond the border was what 
it always had been during the modern era: dirty, tired, imperfect, winding 
down, at war with itself” (20). This evokes the classic, anthropocentric 
view of nature. In the third part of the trilogy, we learn what happened 
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thirty years earlier, which gives a very different image of the landscape. 
According to the lighthouse keeper, one of the characters in the third novel, 
the area is actually polluted, although this fact remains unrecognized by 
the authorities. How is it possible that the landscape turns from polluted 
to pristine in such a short period of time? A narrative that mixes scien-
tific with fantastic elements naturally does not give a clear-cut answer to 
this question. What matters is that the strange quality of Area X blurs 
the distinction between the natural and the unnatural. As the characters 
complain, Area X uses techniques of camouflage to hide its identity and its 
intentions, continually installing conflicting images in the scientists’ minds.

A related opposition evoked in the trilogy is between intentional (active) 
and indifferent (passive) nature. Is Area X the product of a willful entity or 
of random processes? Whereas Control believes that humankind is being 
“condemned by an alien jury,” Ghost Bird counters that it is a matter of sheer 
“indifference” (412). The latter can be interpreted as a willful indifference 
towards humans or as a lack of intentionality altogether, an  (oxymoronic) 
indifferent process. If, contra Lovecraft and Botkin, we follow the latter 
perspective, The Southern Reach becomes an example of Lovecraftian cos-
mic horror, confronting humanity with a universe that is essentially mean-
ingless and oblivious to human action. On this reading, the idea of Area 
X as a willful entity is just a projection, a psychological coping strategy 
(“something must be behind this!”) in response to the cognitive  dissonance 
produced by an encounter with bedazzling phenomena in a landscape that 
otherwise appears pristine. The continuous doubt on the part of the main 
characters about the veracity of their own ideas and the authenticity of 
their experiences does support such a reading. Delusional projections onto 
Area X, one might argue, fall into the same category as Lovelock’s Gaia 
metaphor: they simultaneously express and incite a search for a neglected 
mother, a yearning for reconciliation with one’s hearth. Behind the mirage 
of Mother Nature lies a normal world of natural laws utterly devoid of hu-
man drama, a world too complicated for humans to fathom.

However, the idea of an indifferent, mechanistic universe behind a veil 
of strangeness and intentionality is a highly problematic one from Botkin’s 
perspective, running counter to just about everything that has been learned  
about living systems, which are never “normal,” predictable, and indiffer-
ent—whose raison d’être is exactly to make a difference. There are text- 
immanent reasons to question the usefulness of a mechanistic approach 
to nature. The scientists at the Southern Reach repeatedly approach Area 
X as if it were a machine, with unforeseen and devastating consequences. 
In one of the files, Control reads about an experiment in which hundreds 
of rabbits with mounted cameras were driven over the border of Area X 
in an attempt to “‘overload’ the ‘mechanism’ behind the border, causing it 
to short-circuit” (167). The experiment ends in a carnage, the rabbits at-
tacking researchers in a way reminiscent of the killer rabbit scene in Monty 
Python’s film The Holy Grail (1975). Those rabbits that are successfully 
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introduced into Area X quickly return to the surrounding landscape, un-
doubtedly spreading the strangeness of Area X into the world, Control 
speculates. I can agree, then, with Andrew Pilsch’s suggestion that the char-
acters are “driven insane by the indifference of Area X” (7) on the proviso 
that it is a willful indifference, just as any organism can and must be indif-
ferent to parts of its surroundings (albeit unconsciously). The nonhuman 
character of Ghost Bird, as we will see, embodies this willful indifference, 
although she does develop a degree of sympathy for her human worshipper 
Control—perhaps as a remnant of her former human self.

It does not seem fruitful, then, to attribute strangeness exclusively to 
the malfunctioning and/or inherent limits of human characters’ cog-
nition, assuming that in the meantime, the universe must continue to 
run its “normal” course. I would rather argue that the strangeness cuts 
both ways: the human and the nonhuman world are both revealed as 
strange in relation to one another. This strangeness is partly a matter of 
perception: Area X looks strange from the perspective of received hu-
man knowledge, and science and humanity are seen in a different light 
by being placed within a cosmic setting. But are these genuinely, purely, 
human perceptions? As several characters notice, it appears that Area 
X actively plants irrational ideas in their minds. This, too, can be inter-
preted as projection on the part of the characters, but I prefer to read it 
as an acknowledgement of the idea that thought is both restrained and 
afforded by environments. Thinking happens not just in but through 
particular locales. Moreover, the strangeness of the human and the 
nonhuman is not just fleshed out through perceived differences: regard-
less of focalizers, Area X plays an active part in the transformation— 
the making strange—of the human, and vice versa. It is incorrect, 
on this reading, to argue that Area X is wholly indifferent: human  
intervention means something to it insofar as humans are part of its 
transforming landscape, although humans do not seem to have the 
same disturbing impact on Area X they have on the rest of the world.

In this interpretation, I follow a posthumanist trend most clearly man-
ifested in such scholarly fields as STS, new materialism, material ecocrit-
icism, and speculative realism, in which the territory of the humanities 
is opened up to its nonhuman insides and outsides. The humanities are 
not on principle trapped in the prison house of human consciousness, his-
tory, and language; a key challenge is to contextualize these phenomena 
in larger environments, which requires at least a certain degree of engage-
ment with the natural sciences. Science fiction like The Southern Reach 
can figure as a literary model of or provocation to such interdisciplinarity. 
It troubles the vision of the natural world as something normal, objective, 
passive, and indifferent, and the concomitant image of humanity as an 
exception to the rule, an active subject that is uniquely aware of and con-
cerned about things. The work questions the notion of a centralized, stable 
human voice of reason through polyvocality: using literary conventions 
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from different genres; alternating between first-, second-, and third-person 
narration; focalizing through a range of transient, (non)human characters; 
and incorporating religious, bureaucratic, and (quasi-)scientific discourses. 
If the story thus becomes confusing—and I personally experienced consid-
erable bewilderment, particularly when reading it for the first time—this 
confusion is also what makes it so fascinating and thought-provoking.

One attempt at understanding Area X from an interdisciplinary, non- 
reductionistic perspective comes from Whitby, a self-named “holistic en-
vironments expert” (387) who has come up with a theory encapsulated in 
the notion of terroir. The concept comes from enology, where it refers to a 
complex set of variables that together determine the quality and taste of a 
wine: soil, climate, and so on. As Whitby explains to Control, his theory is 
a holistic answer to what he perceives as a limiting focus: “I feel there is an 
overemphasis on the lighthouse, the tower, base camp-those discrete ele-
ments that could be said to jut out of the landscape-while the landscape it-
self is largely ignored” (218). The cultivation of the environment, including 
the humans dwelling in it, is not operated from a central headquarters in or 
beyond Area X; it is distributed in time and space. Getting a sense of this 
requires both carefulness and flexibility, depth and breadth of knowledge.

The biologist and her doppelganger Ghost Bird are most capable of ap-
preciating the finesse of Area X, undoing the oppositions that underwrite 
anthropocentrism and resisting the urge to find an authority “behind” 
Area X. Through her childhood experiences as an observer of life in an 
overgrown swimming pool, the biologist learned to see any environment 
as an ecosystem. In book two, Control is utterly fascinated with Ghost 
Bird and her proximity to nature. Staring at a store in his hometown Hed-
ley, he remembers his father telling him of an indigenous settlement along 
the river buried underneath the town and tries to imagine what the biolo-
gist would see: “Down below the store, too, a labyrinth of limestone cra-
dling the aquifer, narrow caves and blind albino crawfish and luminescent 
fresh water fish. Surrounded by the crushed remains of so many creatures, 
loamed into the soil, pushed down by the foundations of the buildings” 
(290). This reverie captures chthonic death and decay, juxtaposing Native 
American civilization with the nonhuman world as both crushed under 
the weight of modern society. Control’s Native American ancestry might 
hint at a suppressed longing for a more authentic way of living-with- 
nature lost in urban life. Such a romantic idea prevents him from seeing Area 
X, or the environment in general, in the biologist’s non- anthropocentric 
fashion. Rather than searching for an agent behind Area X, or acquiescing 
in mechanical determinism, the biologist’s stance is perhaps more disturb-
ing, affirming Area X as an ongoing event that she is part of.

Area X as Event

I would argue that the source of the confusion about Area X—what 
kind of place and/or entity is it?—lies in the transitional quality of the 
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landscape: its unstable spatiality and temporality. Akin to climate change, 
Area X is a “super wicked problem” (Levin et al.), a problem that defies 
existing theories, methods, metaphors, and policies by virtue of being 
an emergent event. As philosopher François Jullien has recently argued, 
transformation may be ongoing everywhere, but it eludes measurement: 

Between the moment when it has not yet reached the visible and that 
in which it will henceforth be too widely distributed and confused in 
the midst of the visible still to be discerned, the transformation of-
fers only a narrow chink of perceptibility; this is why it is necessary 
for it to be “examined” with so much vigilance. (80) 

The problem of the transitional landscape attracts scientists of a patho-
logical, obsessed kind, captivated by the enigma that is Area X and 
willing to tread into quasi-scientific, even esoteric realms. What better 
phenomenon is there to be frenetically followed on end than a transfor-
mation that never really begins or ends, that is neither here nor there?

The problem of transformation in The Southern Reach can be prof-
itably interpreted through the work of physicist Stuart Kauffman, who 
argues that complex systems are permanently poised at “the edge of 
chaos” (At Home 209) and therefore continually undergoing change. He 
 attributes the unremitting, transformation of life to the self-propelling cre-
ativity of living systems (cells, organisms, and ecosystems), claiming that 
life cannot be explained by its parts (reductionism) nor by an omnipresent, 
mysterious force (vitalism). Instead, life is an emergent set of coevolving, 
self- organizing systems operating in some yet to be understood relation to 
natural selection. In response to the flows of matter and energy that sup-
port and threaten it, life is forced to reorganize itself and its environment 
or, as Kauffman phrases it, to invent “ways of making a living” (Inves-
tigations 134–135). I would argue that Kauffman’s introduction of the 
colloquial saying of “making a living” into the nonhuman sphere is neither 
a metaphor nor a gesture of anthropocentrism. His idea of systemic ways 
of making a living is a scientific transmutation of the original saying that 
results in a decentering of the human, making creativity and work imma-
nent to the universe.

Most of Kauffman’s career has been in the service of discovering under-
lying laws of self-organization or “emergence” in evolution using mathe-
matical models, such as Boolean networks. Recently, however, he has taken 
a more radical turn. Together with mathematician Guiseppe Longo and 
biologist Maël Montévil, Kauffman has argued that the desire to discover 
“entailing laws,” originating predominantly in physics and mathematics, 
has been erroneously forced upon the other sciences. In biology, evolution 
has no foundational causes or laws but rather operates through regimes 
of “enablement” which are inherently nonlinear and hence unpredictable 
(“No Entailing”). The authors state that while in physics, the default state 
is inertia, in biology, it is “the never identical iteration of a morphogenetic 
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process, by proliferation and mobility” and that, in this evolutionary pro-
cess, “an organism, a species, does not need a cause to be active, e.g. to 
proliferate and occupy a new niche” (“No Entailing” 1388). If we follow 
this line of reasoning, molecular biology’s often unquestioned assumption 
of natural selection as a law as well as its fixation on the genome as a pri-
mary cause become highly problematic. They assume a random process 
where, in fact, there is a creative process of enablement—the regularity 
associated with natural selection being just one form of that enablement. 
Moreover, Kauffman’s work suggests that whilst during the nineteenth 
and twentieth centuries, the law-based thinking of physics strongly in-
fluenced biology and the social sciences, biology’s recent investigations of 
self-organization and coevolution will transform other sciences as well. For 
example, Kauffman perceives the economy as a system “forever becoming, 
burgeoning with new ways of making a living, new ways of creating value 
and advantages of trade, while old ways go extinct…. The economy, like 
the biosphere, is about persistent creativity” (229).

Kauffman’s work, too, is in agreement with Latour’s assumption that 
crude distinctions between human and nonhuman spheres are currently 
rendered inadequate by insights into phenomena like climate change. 
This makes his work relevant to all disciplines, including literary studies. 
Notably, like Lovelock and Botkin, Kauffman puts great emphasis on the 
importance of stories in grappling with life as a self-organizing system. 
He argues that if the biosphere is an actant “getting on with it, mud-
dling along, exapting, creating, and destroying ways of making a living” 
(134), then storytelling should be a core activity of science as stories are 
particularly good at showing that a landscape is an actant. In compar-
ing the vicissitudes of biological systems to those of economic systems, 
Kauffman’s work not only provides analogies but also demonstrates that 
economies are de facto parts of human and planetary evolution rather 
than being played out against a natural “background.” Incorporating 
Kauffman’s views into my argument, I claim that with The Southern 
Reach, VanderMeer has successfully extracted work from his environ-
ment to craft a story of environmental posthumanism in which humans 
change with their world. The scientists become mediators, messengers 
of an evolutionary story that is smaller and larger than them. As Ghost 
Bird surmises on her journey through Area X, she might be “a message 
incarnate, a signal in the flesh, even if she hadn’t yet figured out what 
story she was supposed to tell” (385).

The far-fetched, otherworldly quality of The Southern Reach ties 
in with Kauffman’s theories, which offer a way of thinking of life as 
 creative and unpredictable. Indeed, there appear to be no lawlike regu-
larities  underpinning the development of Area X, which corresponds to 
 Kauffman’s statement that “an organism, a species, does not need a cause 
to be active, e.g. to proliferate and occupy a new niche.” The development 
of Area X is best described as emergent, nonlinear. Although a Southern  
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Reach file read by Control states that strange events around the coastal 
area have been occurring for at least a century, the actual coming into 
being of Area X takes place instantly. After this initial surge, the bor-
ders expand slowly until the fatal day when the Southern Reach is swal-
lowed (the reader cannot be sure about the rest of the world). Area X 
resembles several (theoretical) phenomena described by science. First, 
it is reminiscent of a wormhole, a distortion of space and time through 
which things may be transported from one place in the universe to 
 another. The most disturbing experience in Area X, according to the 
surveyor, is that the firmament is all wrong; the scientists appear to 
have been transported to a wholly different part of the universe. More 
generally, Area X shows resemblances to a vortex, a basin of attrac-
tion that pulls at bodies and minds, sucks them in, and catapults them 
out again in a transformed shape. The tower even physically resembles 
a vortex. The borders of Area X embody what in systems theory are 
known as thresholds, points in the systems morphology in which some-
thing changes dramatically and irreversibly (such as global warming’s 
feared threshold of no return). Here, too, it is unknown how humanity 
will come out at the other end. If Area X is a synecdoche for Gaia, it is 
also a metonym for climate change.

The unpredictability of ecological systems is concretized in Area X’s 
unruly temporal dynamics. Reading in her husband’s diary, the biolo-
gist learns that he walked for days along the coast of Area X without 
seeing a border, which is impossible given its size; when they return 
to base camp, it only takes them half the time. Descending down the 
tower, the biologist encounters the lighthouse keeper, who looks exactly 
as he did in the picture taken thirty years before. Watches don’t work at 
all. Most examples have to do with time speeding up, which resonates 
with Kauffman’s theory about the future. Against the thrust of much 
of modern science, he argues that, rather than following laws of cau-
sality, self-organizing systems somehow are able to select their future 
from a limited set of “adjacent possibles.” In spatial terms, they explore 
new workspaces, new niches. Crucially, the rate at which the future is 
hauled in, as it were, should be proportional to the system’s resilience: 
its ability to absorb novelty. For example, Kauffman explains that the 
introduction of a new product by a company might lead to futures 
sales and thus corporate growth and development, but it should not be 
introduced too quickly, lest the corporation be incapable of meeting 
the demand or consumers be unable to “adapt” to the new product 
(156). Area X could be interpreted as an example of what can happen 
when innovations in an ecological system are introduced too quickly. 
Most members of the many expeditions to Area X mysteriously perish 
within days, and the biologist notices that their corpses decay at an 
unusually fast rate, which promises a dark future for the human race. 
Like the self-proliferating nanoparticles in Greg Bear’s novel Blood 
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Music (1985), Area X seems to embody the nightmarish possibility of 
unrestrained, all-consuming growth. In Kauffman’s words, in such an 
event, “all propagating organization in the biosphere would rip itself 
apart in a torrential, if brief, burst of molecular activity” (154). How-
ever, Kauffman also remarks that a small minority of individuals can 
be better prepared for catastrophic change, a phenomenon that Darwin 
called preadaptation (130). The irony in The Southern Reach is that, 
implausibly, the majority of species seem to cope quite well with the 
transformations in Area X.

As a final part of my argument, I will show that the fate of the 
protagonists evoke both Kauffman’s ideas on emergence and feminist 
philosopher Rosi Braidotti’s posthumanist ethics of endurance in the 
face of death. In her book The Posthuman (2014), she pleads for an 
embrace of the prospect of transformation, even if it means leaving 
our humanity behind. She criticizes the transhumanist movement, 
which celebrates human-enhancing technologies and whose ultimate 
goal appears to be immortality. Transhumanism is a continuation of 
humanist, Enlightenment discourse in which the human empire can 
and should expand indefinitely. For Braidotti, such a scheme is to-
tally unsustainable, given the already overcrowded planet. Instead, ac-
knowledging our shared, multispecies existence on a bounded planet 
forces us to embrace death as an integral part of the life cycle. I cite 
her at length to capture the nuance of her position and the richness of 
her prose:

Being mortal, we are all “have beens”: the spectacle of our death is 
written obliquely into the script of our temporality, not as a barrier, 
but as a condition of possibility. This means that what we fear the 
most, our being dead, the source of anguish, terror and fear, does 
not lie ahead but is already behind us; it has been. This death that 
pertains to a past that is forever present is not individual but im-
personal; it is the precondition of our existence, of the future. This 
proximity to death is a close and intimate friendship that calls for 
endurance, in the double sense of temporal duration or continuity 
and spatial suffering or sustainability. Making friends with the im-
personal necessity of death is an ethical way of installing oneself in 
life as a transient, slightly wounded visitor. We build our house on 
the crack, so to speak. We live to recover from the shocking aware-
ness that this game is over even before it started. The proximity of 
death suspends life not into transcendence, but rather into the radi-
cal immanence of “just a life,” here and now, for as long as we can 
and as much as we can take. (132)

In being “not individual but impersonal,” death connects us to a larger 
story of life that does not and will never belong to us. Rather than 
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opposing death to life, it is “a precondition of our existence,” as evi-
denced in the biological phenomenon of apoptosis, a suicide mechanism 
built into each somatic cell. Depicting the human being as a “transient, 
slightly wounded visitor” who lives in the moment, out of touch with 
the past and completely uncertain about the future, applies well to The 
Southern Reach, in particular to the three characters who are somehow 
capable of withstanding disintegration: the lighthouse keeper, the biolo-
gist, and Ghost Bird.

The lighthouse keeper’s story in the final installment, Acceptance, 
which describes the events that led up to the emergence of Area X, reso-
nates with Braidotti’s ethics in a subtle way. Probably the darkest of the 
story lines in The Southern Reach, it evokes a general sense of the world 
and the body caving in. The lighthouse keeper’s name, Saul Evans, is 
an unmistakable reference to the biblical king and prophet Saul, who 
was rejected by God after allegedly disobeying his word and thereafter 
visited by evil spirits. In The Southern Reach, Saul is a preacher who 
retired after feeling increasingly detached from the people in his con-
gregation, who did not seem to appreciate his messages. He becomes 
the caretaker of an old lighthouse further down the coast and settles 
in with the local community, where he becomes infatuated with a fish-
erman called Charlie. To Saul’s dismay, the lighthouse is frequented by 
two researchers from an obscure government institute, the Séance and 
Science Brigade: Henry, a scientist, and Suzanne, an “investigator of the 
uncanny” (369), come there to “take readings” (375). After a mysterious 
event on the beach in which a small, glittering thing enters Saul’s thumb, 
he starts to become feverish, is haunted by nightmares and visions, and 
has the feeling “that he was more and more a stranger in his own skin, 
that perhaps something was beginning to look out through his eyes” 
(428). The diary he is writing becomes crowded with nonsensical, om-
inous phrases, resembling those that would later end up on the walls 
of the tower, which implies that Saul is slowly transforming into the 
Crawler. Saul is struggling hard to keep to his senses, to harness “the 
verse spilling out of him” (496), to continue living in spite of the alien 
life blooming inside of him, which resonates with Kauffman’s words: “a 
torrential, if brief, burst of molecular activity” (154). Gradually, Saul 
begins to accept his fate in the way alluded to by Braidotti, envisioning 
that there may be a purpose in his agony. Comparing himself to the 
lighthouse, Saul ruminates that “bodies could be beacons, too” (399) 
and that perhaps “he was becoming the message” (400), his body telling 
the larger, impersonal story of an ecosystem. In his work for Area X, 
he appears to be a more effective communicator than during his former 
job as a preacher.

The story of Saul may seem far-fetched, and the idea of being pos-
sessed by an ecosystem could be seen as a mere projection of human 
practices of brainwashing onto a nonhuman entity. However, like Greg 
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Bear’s Blood Music (1985) and Joan Slonczewski’s Brain Plague (2000), 
the story resonates with biologically viable ways in which the body of 
an organism may be “taken over” from within. The way in which Saul 
is infected and starts to behave erratically is reminiscent of an astonish-
ing article in Nature entitled “Spider Manipulation by a Wasp Larva,”1 
which explains how one organism uses another as a host and a tool to 
secure successful procreation:

The female Hymenoepimecis sp. wasp attacks the spider Plesiometa 
argyra at the hub of its orb [i.e. circular web], stings it into tem-
porary paralysis and lays an egg on the spider’s abdomen. Subse-
quently, the spider resumes normal activity. During the next seven 
to fourteen days, it builds apparently normal orbs to capture prey, 
while the wasp’s egg hatches and the larva grows by sucking the spi-
der’s haemolymph. On the night that it will kill its host, the larva in-
duces the spider to build a cocoon web, moults, kills and consumes 
the spider, and then spins its pupal cocoon hanging by a line from 
the cocoon web. (255; my emphasis)

As the article goes on to explain, the wasp larva uses the cocoon created 
by the spider as a home. Like the spider’s fate, which also remains largely 
unexplained, Saul’s ordeal illustrates how organisms live and die for one 
another. In his afterlife as the Crawler, one line he writes on the tower 
wall stands out with respect to the attitude towards death: “That which 
dies shall still know life in death for all that decays is not forgotten and 
reanimated shall walk the world in a bliss of not knowing” (114). In 
copying and transmuting his former words and home (the tower seems 
to be an organic version of the lighthouse), the Crawler creates some-
thing new. The trilogy deconstructs the life-death opposition, making 
death immanent to life’s unending story.

The biologist also suffers a great deal of pain in the process of being 
transformed, but she nevertheless accepts her existence in Area X and the 
loss of her old life (hence the title of the third installment, Acceptance). She 
considers the possibility that Area X might be expanding and, initially, is 
almost surprised to note that she “can no longer say with conviction that 
this is a bad thing” (127). As her not-quite-human doppelganger Ghost 
Bird learns from her diary, the biologist starts to make a living on Failure 
Island and, as time passes by, looks back at her former life as “a kind of 
mythic tragedy, a lie” (467). The biologist develops a symbiotic relationship 
with an owl, the two offering food and companionship to one another; all 
the while, pain has become “a familiar and revisited friend” (483).

When Ghost Bird witnesses the giant creature the biologist has be-
come sliding down the hill towards the lighthouse, she does not try to 
flee like the others, nor does she passively acquiesce; rather, she practices 
Braidotti’s ethics of willing embrace:
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All of those eyes. In the multiplicity of that regard, Ghost Bird saw 
what they saw. She saw herself, standing there, looking down. She 
saw that the biologist now existed across locations and landscapes, 
those other horizons gathering in a blurred and rising wave. There 
passed between the two something wordless but deep. She under-
stood the biologist in that moment, in a way she had not before, 
despite their shared memories…. Nothing monstrous existed there—
only beauty, only the glory of good design, of intricate planning, 
from the lungs that allowed this creature to live on land or at sea, 
to the huge gill slits hinted at along the sides . . . (495; my emphasis)

From Kauffman’s point of view, the baffling combination of lungs and 
gills detected by Ghost Bird expresses life’s ability to seek out “adjacent 
possibles,” to preadapt and create a new niche for itself. Admiring and 
empathically understanding the biologist in her new shape, seeing her-
self through the other’s eyes, Ghost Bird realizes that there is nothing 
deviant about this new life-form, so marvelously designed that it can 
move from land to water with ease in spite of its immense proportions. 
In this climatic scene, past and future disappear in the intensity of the 
moment, recalling Braidotti’s affirmation of “the radical immanence 
of ‘just a life,’ here and now, for as long as we can and as much as we 
can take.”

Embodying environmental posthumanism, Ghost Bird perceives the 
transformed biologist as serenely beautiful and interesting, not as an 
enemy; she seems completely in tune with the alien environment that 
produced her in the first place. This is an example of what Elena Gomel 
calls “character eversion,” a literary procedure common to science fic-
tion in which “the character’s inner state becomes an echo of the land-
scape” (137). Unlike the other characters, Ghost Bird and the biologist 
are able to handle the intense experiences and sensations afforded by 
Area X. They master the skill of blending into the landscape, becoming 
part of it and seeing it from within, rather than maintaining the position 
of distance associated with objective science. As I have shown, however, 
the perspective on humanity’s relationship to the environment opened 
by the trilogy is not anti-science: it provokes, and resonates with, post-
humanist biologies.

Conclusion

The scene of encounter between Ghost Bird and the biologist marks the 
high point of a theme that runs through the Southern Reach trilogy: a 
growing sense of awe for the nonhuman, the alien. Area X may defy estab-
lished knowledge, but it is not therefore random: it can also be read as an 
experiment of its own accord, a solution to problems—most notably, the 
problem of humanity overexploiting the earth. VanderMeer introduces 
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his characters into cramped spaces that no longer appear to have an out-
side; they are immersed, trapped, exposed, infected, and suffocated, and 
only a few of them survive to witness a next step in evolution. This is one, 
highly potent mode of environmental posthumanism, fleshing out the ex-
tent to which human life is not really in nature—as there is no outside—
but of nature. Intoxicated by earthly smells; now covered in darkness, 
then blinded by a strange golden light; the body reverberating with an-
other organism’s heartbeat, the human becomes a kind of mole, a creature 
of the underworld, the realm of death and decay. If the trilogy is neither 
skeptical nor hopeful, it is not therefore indifferent. It is a testament to the 
importance of the way we think about ourselves, the nonhuman world, 
and the relations between the two, and to the urgency of disentangling 
and reshaping common cognitive, emotional, and ethical schemas.

The trilogy’s weird strengths are also its pitfalls. Yes, the recurrent bar-
rages of chaotic, irrelevant utterings give the trilogy a certain postmodern-
ist cachet, which is profitably transmuted into a New Weird, posthumanist 
critique. The capricious style performs something that is essential to all 
thought and life: miscommunication, error, redundancy, excess. There is 
an ethical imperative that speaks through these aesthetics, an affirmation 
of chaos as a precondition for creativity, which is well taken by litera-
ture in an age of turbulence. Yet the continuous propensity towards far-
fetched thoughts and awkward combinations of narrative forms at times 
feels redundant, particularly in the story of Control in Authority and in 
the rather uneventful story of the director in Acceptance (which I have 
neglected here), a story narrated, awkwardly, in the second person.

Another, more interestingly problematic aspect is that only humans 
seem to be impacted by Area X in a devastating way. Even if it is true 
that Area X also transforms nonhuman animals, the existing evidence 
indicates that only humans are disintegrated, their bodies, thoughts, and 
behaviors drifting off towards chaos. In fact, plant and animal life in 
Area X seem particularly lush and diverse. The posthumanist conclusion 
is that there must be something about humans that makes them unable 
to adapt to Area X. From the perspective of environmental posthuman-
ism, one enabling mistake of The Southern Reach is that, in its ironic 
retelling of nature writing’s story of unification with nature, it repeats 
some of the latter’s anthropocentrism. The trilogy is all about humans 
being trapped and transformed, but what about the other creatures? 
What about the relations between species that together constitute a new 
ecosystem? These questions only materialize near the very end of the 
trilogy. Apart from the biologist’s sightings, nonhuman animals tend 
to fade into the background; the eccentricity of the dolphin spotted by 
the biologist lies in its uncannily human eyes. It takes another kind of 
topos, that of human-nonhuman encounter, to bring the embodied, re-
lational, and affective dimensions of environmental posthumanism into 
representation.
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Note
 1 Thanks to Sainath Suryanarayanan for bringing this article to my attention.
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Alien encounter, one of the most popular themes in science fiction, is 
paradigmatically undergirded by a telos of preserving human autonomy 
(Malmgren). In the majority of alien encounter stories, from H.G. Wells’s 
novel The War of the Worlds (1898) to Roland Emmerich’s film Inde-
pendence Day (1996), the prime strategy for preserving autonomy is 
warfare. Stories about “alien love” such as E.T. The Extra-terrestrial are 
exceptional in the sense that they relinquish violence, but here, too, there 
is a humanist ideology at work that sets humanity apart from its “oth-
ers” (Badmington 6, 63). Many of these stories are not about encounter 
at all but about its evasion. Especially beyond Hollywood cinema, how-
ever, there are plenty of exceptions to this rule. In Arthur C. Clarke’s 
science fiction classic Childhood’s End (1953), humanity is destined 
to merge with extraterrestrial “Overlords,” who turn out to be mere 
messengers of a central “Overmind,” a pure, disembodied abstraction 
controlling the universe, incorporating everything into itself. Although 
there is resistance to the transformation, eventually, any notion of indi-
vidual, human autonomy is lost in the presence of the Overlords. Here, 
human existence reaches a kind of immanence, critiquing the modern 
division between (animal) body and (human) mind, although the story 
can also be read as a transhumanist fantasy of transcendence, reaching 
a pure state of energy and information independent of matter. Whereas 
the novel is posthumanist in the sense of the human being subsumed 
into a larger cosmic story, it avoids thinking through the consequences 
of human-nonhuman encounter, keeping both races mostly separate and 
ending in a kind of unnarratable unification. Only rarely do science fic-
tion authors develop stories of sustained human-alien contact in which 
both parties transform. Works of feminist science fiction authors such 
as Ursula Le Guin, Joanna Russ, Naomi Mitchison, Marge Piercy, and 
Octavia Butler are remarkable in this regard.

In a clear gesture of critique of standard alien contact fiction, Butler’s 
science fiction trilogy Lilith’s Brood (also known as the Xenogenesis tril-
ogy) starts off after an alien life-form called the Oankali has rescued hu-
manity from a world that has become inhospitable due to pollution and 
atomic warfare. The human survivors have been brought to an animate 

4 Amalgamation
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spaceship, where they stay in “suspended animation” while being stud-
ied. After a while, human survivors are awakened and placed in separate 
cells. Unfortunately, the moment that the Oankali present themselves 
and explain the situation, humans respond with disbelief, fear, panic, 
and aggression. When offered a choice to cooperate or to return to their 
inert state, humans consistently opt for the latter. After many of these 
trials, Lilith Iyapo, a middle-aged American anthropologist, is the first 
human to be successfully conditioned. Without offering an explanation, 
the Oankali declare to Lilith that they desperately need to “trade” their 
genes with humans―their own survival depends on it. They promise 
Lilith that, together with a group of humans to be awakened by her, she 
will eventually be brought back to earth to establish a new civilization, 
one that will hopefully be more durable than the previous one. Later, 
when the experiment is in full swing, Lilith discovers the true goal of the  
trade: a long-lasting, symbiotic relationship resulting in a brood of 
 human-Oankali hybrids. Lilith’s Brood recounts the developing relations 
between humans, Oankali, and their offspring, relations characterized 
by attraction and dependency as well as radical differences in cognitive,  
emotional, and moral life. Most humans try to resist the Oankali while 
secretly or subconsciously craving contact with them, a situation that is 
so disturbing that they can only perceive it as unnatural―as something 
that should not and cannot be happening. The Oankali, while insisting 
that the only viable future is a shared one, are unwilling to force humans 
to live with them. From the Oankali’s point of view, aversion against 
encounter and transformation is a genetically determined trait of the hu-
man species, a trait that is bound to lead to the extinction of the human 
species unless it is overcome through genetic trade.

Scholars have analyzed Lilith’s Brood as an allegory of relations 
among human “aliens,” notably racial and Cold War tensions in the US 
(Jameson; Peppers), and as a meditation on biology and biotechnology 
(Clarke; Peppers). Stacy Alaimo (“Cyborg”) has praised Butler for trying 
to forge an eco-centric narrative that takes the far-reaching possibili-
ties of the biosciences seriously without relapsing into genetic determin-
ism. Similarly, Cathy Peppers has argued that Butler’s engagement with 
genetics is aimed at “changing the sociobiological story from within” 
(52). Biologist and science fiction writer Joan Slonczewski has praised 
Butler’s account of genetic trade for its biological viability, arguing that 
it is “remarkably consistent with modern molecular biology, even pre-
dicting developments that have occurred since the novels were written” 
(1). Building on these science-inflected analyses, I want to show that evo-
lutionary science fiction narratives like Lilith’s Brood can be analyzed 
without reverting to allegory, which reduces them to dramas of human 
differences of race, gender, class, and so on. In Lilith’s Brood, the con-
frontation with alien life leads not only to a reconfiguration of social re-
lations but also to new physiological traits. The Oankali practice genetic 
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manipulation naturally, with their bodies. Thus, science and technology, 
rather than being marked as artificial interventions, sink into the char-
acters and the narration—they appear “natural.” This strategy of natu-
ralization has certain ideological effects, presenting the story of human 
transformation as inevitable to both the characters and the readers, and 
condoning the Oankali’s biocapitalist-cum-eugenic plan. However, as 
the story develops, it becomes clear that the idea of a carefully conducted 
master plan is an illusion produced, in part, by focalization through 
human characters. Unlike the merger of humanity and the Overlords in 
Childhood’s End, in Lilith’s Brood, the encounter is ongoing, unpredict-
able, and non-totalizing.

From an environmental-posthumanist point of view, Lilith’s Brood 
is an exploration of interspecies relationality and subjectivity that fun-
damentally questions anthropocentrism. Whereas the novels analyzed 
in the previous chapters represent human bodies and societies as trans-
forming and transformed by their environment (the Mars trilogy), as 
evolving suddenly due to nonhuman organisms inside the human body 
(Darwin’s Radio), and as disintegrating due to maladaptation (The 
Southern Reach), Lilith’s Brood recounts the emotional, embodied, af-
fective work of living together with other species in mutually transfor-
mative relationships. The trilogy thus promulgates what Braidotti calls 
“posthuman ethics”:

Posthuman ethics urges us to endure the principle of not-One at 
the in-depth structures of our subjectivity by acknowledging the ties 
that bind us to the multiple “others” in a vital web of complex in-
terrelations. This ethical principle breaks up the fantasy of unity, 
totality and one-ness, but also the master-narratives of primordial 
loss, incommensurable lack and irreparable separation. What I want 
to emphasize instead, in a more affirmative vein, is the priority of 
the relation and the awareness that one is the effect of irrepressible 
flows of encounters, interactions, affectivity, and desire, which one 
is not in charge of. (100)

Following Braidotti, the fact that the encounter between humans and 
Oankali is characterized by misunderstanding and miscommunication 
does not mean that the two species remain in a state of “irreparable separa-
tion.” Rather, the desire for separation obscures the fact that, as Brett Bu-
chanan puts it, we inevitably and continuously form “explicit and implicit, 
or intentional and unintentional, partnerships with other species” (291). In 
Lilith’s Brood, it is the amalgamation of differences, the encounter with the 
other and with the self-as-other, which is the primary novum of the story. 
The trilogy demonstrates that, as Steven Shaviro argues, “perception, feel-
ing, and aesthetics are universal structures, not specifically human ones” 
(61), and “we” have thus never been human in a transcendental sense.
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In this chapter, I will demonstrate that Butler’s narrative can be 
productively read alongside Haraway’s more recent work as explor-
ing the amalgamation of human and nonhuman lives, and divergent 
ways of thinking in an age of environmental crisis. Several scholars 
have gone before me in connecting the works of Butler and Haraway 
(Bollinger, Clarke, Goss and Riquelme, Greenwald Smith, Peppers, 
Wallace), but they have not focused on Haraway’s more recent works, 
from The Companion Species Manifesto onwards. Lilith’s Brood is 
undoubtedly one of the most powerful literary illustrations of Har-
away’s point that the entangled challenges of deforestation, mass ex-
tinction, pollution, food crises, pandemic threats, massive diasporas, 
militarization, financial crisis, and so on have to be tackled together 
across cultural, disciplinary, and species lines. Lilith’s Brood is about 
amalgamation in an evolutionary sense—or what Haraway calls sym-
poiesis: creating new ways of living and thinking together—but it 
also performs other kinds of amalgamation: of the sciences and the 
humanities, knowledge and sensation, nature and artifice. If Butler’s 
narrative is utopian, it is decidedly not of the program type―born 
from nostalgia and aimed at a particular state of being in the future. 
As Gerry Canavan has noted from studying Butler’s archived notes, 
her literary ideas were contradictory and ambiguous, and she often 
changed her mind about the narrative—as a result, “there are no easy 
answers, no manifestos or utopias to be found within her pages” 
(Octavia 4). The trilogy, I argue, engages in an environmental- 
posthumanist critique in which remaking life is not the privilege of 
humans or human-like creatures but a result of ongoing relationships 
that are, first and foremost, sensorial and aesthetic. The books show 
that science and technology are part of a larger story of thinking, 
feeling, and reading with others.

Reading the Other

In Lilith’s Brood, the precarious encounter between humans and 
Oankali is focalized first through Lilith and subsequently through her 
son Akin (whose name refers to the fact that he is like his mother in 
many ways but not quite the same).1 When Lilith first meets an Oankali, 
called Jdaya, her body stiffens with fright, and she is hardly able to bear 
the specter of its tentacled body or describe what she sees: “Medusa 
children. Snakes for hair. Nests of night crawlers for eyes and ears” 
(43). Lilith makes clear that she would rather return to the inert state 
she has been in for the past 250 years than live in this uncomfortable 
(non)place. To her, the scariest thing about Jdaya’s body is that it is 
not one but multiple, each tentacle appearing to lead a life of its own. 
Whereas Jdaya’s English speech strongly suggests anthropomorphic 
 personhood, its body lacks the uniformity and solidity of a recognizable, 
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autonomous subject. It is a multiplicity, a living sign of Haraway’s idea 
that nature evolves by “sympoiesis” (“Sowing Worlds” 9), a layering 
of differences (it is not surprising that in a 2014 talk, Haraway chose 
Medusa as a  figure for this sympoiesis, flagging evolutionary biologist 
Lynn  Margulis’s work on symbiosis as a particularly important source). 
Lilith’s reference to the mythological monster  Medusa evokes a dark 
underground world where touch is everything, a situation of suffocat-
ing closeness.

Butler has pointed to Margulis’s theory of endosymbiosis,  Lovelock and 
Margulis’s Gaia hypothesis, and E.O. Wilson’s book  Sociobiology: The 
New Synthesis (1975) as key inspirations for her work.2 While  Margulis’s 
work, as argued in Chapter 2, is compatible with  environmental posthu-
manism, Wilson’s sociobiology is outspokenly  genocentric,  suggesting 
that life can be explained and mastered through genetic  science and 
technology. Butler’s meshing together of partially contradictory sources 
becomes clear in Jdaya’s image of the Oankali as “natural genetic 
engineers”: 

We do what you would call genetic engineering. We know you had 
begun to do it yourselves a little, but it’s foreign to you. We do it 
naturally. We must do it. It renews us, enables us to survive as an 
evolving species instead of specializing ourselves to into extinction 
or stagnation. (40)

On the one hand, the Oankali’s gene trade resembles the lateral gene 
transfer explored in Margulis’s work on symbiosis, meaning that the 
Oankali can be seen as akin to bacteria. The Oankali also resonate with 
Haraway’s “cyborg,” a figuration embodying the synthesis of biology 
and technology (Clarke; Peppers). On the other hand, Oankali life is 
presented here as something that inheres wholly in the genome. This 
genocentrism becomes the ground for a seemingly impeccable knowl-
edge. As Jdaya explains to Lilith, the Olooi know “everything that can 
be learned about you from your genes” (22). The Oankali deploy knowl-
edge and technology to modify humans, the most incisive interference 
being sterilization, which is designed to get rid of the last (vain) hope for 
a human future.

Several scholars have analyzed Butler’s trilogy as a rumination on con-
temporary biotechnology and biocommerce. According to Slonczewski, 
Lilith’s Brood presciently sketches the trading of bodily assets such as 
ova as commodities (“Octavia”). Molly Wallace more broadly compares 
the Oankali’s genetic trade to neoliberal capitalism, particularly to the 
contemporary merger of venture capital and biology in the biotech in-
dustry and in research fields such as synthetic biology. For Wallace, the 
air of innocence, wisdom, and benevolence around the Oankali obfus-
cates their unilateral imposition of the trade:
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Though the Oankali do not explicitly use the language of prop-
erty, their control over the reproducibility of life, both human and 
non-human, has the effect of ownership. The Oankali have altered 
human biology with a gene that makes humans (re)productively re-
liant, and having thereby acquired a kind of biological patent on 
human DNA, the Oankali protect their investment. (119)

In other words, the Oankali do not trade opportunistically but with the 
intent of spreading and continuing their way of life. In each encoun-
ter, humans are subjected to temptation-cum-manipulation. As Nikanj 
explains to the ex-resister Tino, although the Oankali cannot “read 
minds,” they can “stimulate sensations and send your thoughts off in all 
sorts of directions” (293). Oankali communication can be interpreted as 
an allegory of contemporary marketing’s saturation of the public sphere, 
in which people’s desires are continually molded to secure the success of 
new products, while neoliberalism’s official story is that entrepreneurs 
only produce what customers demand. Contemporary capitalism has 
much to offer (especially to those with money), but the choice of another 
system is made almost impossible.

Indeed, it appears that the gene trade occurs under strict technoscien-
tific control by the Oankali, who comprise a unified group working in a 
planned way, seem to work toward a single outcome (a successful trade), 
and are obsessed with genetics as a key to success. This systematic, 
goal-oriented behavior is perhaps best illustrated by the Olooi’s discov-
ery of cancer, a special human “talent,” which they have incorporated to 
instill new capabilities:

They get real pleasure from healing or regenerating, and they share 
that pleasure with us. They weren’t as good at repairs before they 
found us. Regeneration was limited to wound healing. Now they can 
grow you a new leg if you lose one. They can even regenerate brain 
and nervous tissue. They learned that from us, believe it or not. We 
had the ability, and they know how to use it. They learned by study-
ing our cancers, of all things. It was cancer that made Humanity 
such a valuable trade partner. (294)

From this description, cancer is a solution to the problem of the trade, 
the result of a well-planned experiment. If for humans, cancer is a dis-
ease, a chaotic growth that destroys the body’s balanced organization, 
the Oankali redefine it as a mechanism that can be used in a constructive 
manner to harvest new life. As Melinda Cooper notes, the properties 
of cancerous cells―proliferation, migration, and transformation―
resemble those of embryonic stem cells, which can still differentiate into 
any kind of cell―brain, blood, skin, and so on (139). Cooper argues 
that in embryonic stem cell research, a scientific fascination with life’s 
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mutability and perpetual “surplus” goes together with a capitalist in-
centive to create ever new promises for new biomedical applications and 
commodities, promises that can be banked on through patents.

Although eugenics is certainly central to it, Butler’s story does not cul-
minate in a situation in which life, understood as a potential for differen-
tiation, is finally understood and controlled. The trilogy can be read as a 
rumination on what has been called a “liberal eugenics,” the soft strat-
egies of enhancement and control operating through corporations and 
states, which have been the topic of contemporary works such as Nancy 
Kress’s novel Beggars in Spain (1993) and Andrew Niccol’s film Gattaca 
(1997).3 In Lilith’s Brood, the benefits that Lilith and her companions re-
ceive include lifetime extension, genetic therapy, tissue regeneration, and 
longevity. The resisters, in addition to being deprived of their fertility, are 
faced with enormous health challenges in a world without technology, 
putting optimal pressure on them to succumb to the Oankali way of life. 
The Oankali , then, are powerful but do not wield absolute control over 
human life and death. First, they never kill human beings, nor do they 
force them to comply in an immediate, coercive way. Second, the Oanka-
li’s sterilization program falters, which is key to the eventual emergence of 
a viable human-Oankali community. Rather than denouncing the trilogy 
as naturalizing discourses of biocapitalism and biotechnology, it is more 
interesting to see how the actual relations between humans and nonhu-
mans develop in a play of persuasion and rejection.

After spending some time with an Oankali family, Lilith is sent to a 
special room, where thirty people lie in suspended animation, waiting 
to be awakened by her. In batches, Lilith awakens the people and tells 
them about the Oankali’s plans. Many of them refuse to believe Lilith 
until the Oankali finally appear to them. Although at first repelled, 
the humans gradually get used to the Oankali, who seem to be attain-
ing a more human shape, as if adapting to their symbiotic partners. 
Human heterosexual couples develop a strange, irresistible attraction 
to a specific kind of Oankali, the Olooi,4 who are neither male nor 
female. This leads to sexual encounters that are as frightening as they 
are pleasurable—for example, between Lilith, her human mate Joseph, 
and Nikanj: 

Lilith saw Joseph’s body stiffen, struggle, then relax, and she knew 
Nikanj had read him correctly. He neither struggled nor argued as 
Nikanj positioned him more comfortably against its body. Lilith saw 
that he had closed his eyes again, his face peaceful. Now he was 
ready to accept what he had wanted from the beginning. (190)

Using an unadorned, at times matter-of-fact writing style with short 
sentences, Butler appears to offer a straightforward story, but actually, 
she is like the Oankali, who conceal more than they reveal. As is the 
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case here, the narrator often uses “reading” as a trope for perceiving 
and understanding, evoking a kind of transparency. Although, here, 
Lilith believes that Nikanj is able to understand Joseph’s unconscious 
desires, we shall see that the Oankali’s ability to read humans is far 
from infallible.

Moments such as these are the main reason why Lilith’s Brood is 
such a gripping book, a superb example of science fiction estrangement. 
As Canavan argues in his book-length study of Butler’s oeuvre, all of 
her work is characterized by an “interplay of attraction and revulsion” 
 (Octavia 4). Lilith’s Brood couples the familiar and the strange to create 
contradictions (e.g., what Lilith sees as the “unbridgeable alienness” [97] 
of Nikanj) and paradoxes (e.g., the spaceship, named Chkahichdahk, is de-
scribed as both plant, animal, “and more” [35]). Throughout the narra-
tive, erotic rendezvous between humans and Olooi are neither described 
in detail nor explained. Although the humans do not seem to understand 
what is happening at all, most of them are convinced that something 
improper transpires. Despite their continuing attraction to the Olooi, 
they fiercely resist the trade, seeing the Oankali as enemies and accusing 
Lilith and others of treason. They perceive the wondrous capacities of 
the Oankali as diabolical, unnatural traits and their messages as aimed 
at indoctrinating humans with the false belief that the end of humanity is 
inevitable without the Oankali. The resisters indulge in acts of violence, 
including beatings and even the murder of Joseph. In the irreducibly par-
adoxical situation of symbiotic encounter, nothing appears “natural” 
anymore: all is artificial, experimental, a grotesque reality show in which 
everyone has to play a part.

From an environmental-posthumanist point of view, however, the 
gatherings in Lilith’s Brood are not “unnatural” or “artificial” in the 
sense of being uncommon, fabricated, or wrong. Rather, these events ex-
press a tendency in life toward migration, contagion, and transmutation. 
In Butler’s universe, unnatural deviation is the hallmark of life, whose 
fundamental tendency is to differ from itself, to evolve in a way that is 
not dictated by heredity. Lilith explains the challenge of the trade to her 
son Akin in terms of the capacity to affirm difference:

Humans persecute their different ones, yet they need them to give 
themselves definition and status. Oankali seek difference and collect 
it. They need it to keep themselves from stagnation and overspecial-
ization. If you don’t understand this, you will. You’ll probably find 
both tendencies surfacing in your own behavior . . . When you feel a 
conflict, try to go the Oankali way. Embrace difference. (329)

Although this challenge to “embrace difference” occurs at various 
moments in different individuals, it is never really an individual is-
sue. In Lilith’s Brood, the problem is raised from the level of single 
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“cases” to the level of populations and even the planet, hereby making 
the world itself unstable, paradoxical. As Wald has argued, Lilith’s 
Brood avoids thinking in terms of fixed species-being, instead start-
ing from the notion of population, offering “an alternative in which 
hybrids embody the breakdown of exclusionary categories, social as 
well as biological” (“Cells” 262). As we shall see, although the trilogy 
ends with the promise of a hybrid population and thus a potentially 
successful “trade,” this situation is not at all self-evident. Rather than 
treating the trilogy as an ideological mouthpiece for eugenic biotech-
nology or a naïve dream of peaceful relations between humans and 
nonhumans, I argue that it promotes the kind of critical approach to 
science, technology, and the nonhuman that is professed in the work 
of Haraway.

Haraway’s Amalgamations

Although for many working in the humanities and social sciences, Har-
away is a familiar figure, I will discuss the development of her scholarly 
work in some detail here in order to flesh out its contribution to environ-
mental posthumanism via its remarkable creativity and interdisciplinar-
ity. If there is a central motif in Haraway’s oeuvre, it is “amalgamation”: 
crossing boundaries to connect things that are often treated separately. 
During her studies in biology in the 1970s, Haraway becomes inter-
ested in the historical, epistemological, rhetorical, and political dimen-
sions of biology and biotechnology. Her dissertation Crystals, Fabrics 
and Fields: Metaphors of Twentieth-Century Developmental Biology 
(1976) is an analysis of a transition from machinic to organicist meta-
phors in developmental biology, highlighting the power of language to 
shape scientific thought. Her interest in the power of language is also 
expressed in the playful reinvention of terms, phrases, and metaphors 
that characterizes her work. After her PhD research, she moves to sci-
ence studies, writing what has become a classic text, “A Cyborg Man-
ifesto” (1985), in which she emphasizes that the future of humanity is 
intimately connected with technoscience to the extent that humans have 
already become, actually or virtually, cyborgs. After having written a 
number of studies during the 1990s in which bioscience and biotechnol-
ogy figure prominently, another subtler shift occurs in Haraway’s work, 
emphasizing the persistence of ecological and evolutionary existence in 
a technoscientific world. The key message is that the future of human-
ity is conditioned, above all, by the ecological conditions of its earthly 
habitat and its relations to other life-forms, without forgetting that tech-
nological artifacts play important parts in determining these conditions. 
Haraway uses Karen Barad’s notion of “intra-action”5 to reflect on the 
relations between human and nonhuman animals in sports, agriculture, 
the bio-industry, and elsewhere: “Partners do not precede the relating; 
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the world is a verb, or at least a gerund; worlding is the dynamics of 
intra-action… and intra-patience, the giving and receiving of patterning, 
all the way down, with consequences for who lives and who dies and 
how” (“SF”). Her dynamic understanding of culture, technoscience, and 
the environment serves as an antidote against the stark binary oppositions 
that have dominated debates about the future of humanity in a technosci-
entific age.

Due to its disciplinary hybridity, Haraway’s work has been highly 
influential in many fields, including philosophy, history of science, 
STS, literary studies, cultural studies, anthropology and feminist 
theory. It pioneers a relatively recent scholarly field called animal 
 studies (McHugh; Ten Bos; Wolfe, Animal), which aims to show that 
humanity is in large part defined by the relations it cultivates with 
animal others, building on Haraway’s work but also on Derrida’s 
reflections on human-animal relations in The Animal that therefore I 
Am (2008). Furthermore, animal studies feeds into new visions of the 
humanities under the banner of “posthumanities” (Rossini, “Com-
ing”), the environmental humanities (Bird Rose et al.), and the “bio-
humanities” (Griffiths and Stotz). The latter, which has remained 
relatively unknown, is especially relevant in the context of this book. 
According to Griffiths and Stotz, the biohumanities has four major 
goals: “deepening our understanding of biology itself, engaging in 
constructive science criticism, creating alternative visions of biology, 
and achieving critical science communication” (44). In her work, 
Haraway stresses that analyses of literary texts can contribute to 
these goals in a way that is complementary to work done in the phi-
losophy and history of biology. Science fiction, in particular, offers 
fictional ethnographies of science (scientists’ dynamic relations with 
each other, institutions, objects etc.), achieving Griffiths and Stotz’s 
aim of communicating to a wider audience “something of the com-
plexity of the scientific process and the contestability of its findings” 
(38). Science fiction also thinks along with science, exploring various 
ways of doing biology.

Haraway has been a key thinker in challenging the boundaries be-
tween empirical thinking directed at (material) reality and contem-
plative thinking directed at (mental) representations. Her work can 
be situated within an “ontological turn” in STS in which reality is no 
longer discovered through experiments in natural science but rather as 
enacted in practices in which scholars participate (Barad; Latour, Poli-
tics; Mol; Pickering, The Mangle). As Bruun Jensen argues, science is a 
matter of adopting “particular styles and methods for connecting and 
cooperating with specific actors (human and otherwise)—thus shap-
ing reality, or doing practical ontology” (248). In The Body Multiple: 
Ontology in Medical Practice, STS scholar Annemarie Mol analyzes 
her experiences as an ethnographer in a Dutch hospital following 
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doctors, patients, and researchers. Her story about atherosclerosis is 
“not about social causes and consequences of the disease, nor about 
the way patients, doctors, and whoever else involved perceives it. But 
about atherosclerosis itself. What it is” (53). Mol argues that STS 
should stop focusing on multiple epistemological and social perspec-
tives, and become involved with ontology: how reality is enacted. In 
de-emphasizing epistemology, Mol emphasizes that “the question of 
what it ‘is’ does not infer some transcendent truth, but a relational, 
situated, local, enacted reality” (54–55). The point of Mol’s argument 
is to demonstrate “the permanent possibility of alternative configura-
tions” (164): the disease is enacted through various practices, which 
can and do change.

Following this ontological turn, I reject the idea of STS as a theo-
retical meta-perspective. STS is as empirical as the natural sciences 
and is implicated in their most empirical questions, just as science is 
implicated in STS’s social and epistemological quandaries. But above 
all, as Haraway’s work so vividly illustrates, both fields are fully im-
plicated in contemporary technobiological existence and its (potential) 
transformations―there is no “gap” between science and society. As a 
consequence, popular science should no longer be perceived as a mere 
caricature of science, a necessary evil (Sismondo 170–171). The narra-
tives, images, and ideas of popular science cannot strictly be separated 
from scientific research, and they often inform it as much as they are 
informed by it.

A key posthumanist concept in Haraway’s work is that of the 
“material-semiotic actor” used to describe humans and nonhumans 
equally as world-making and meaning-making entities. This concept 
prefigures a recent scholarly field called “material ecocriticism,” in 
which narrative, and meaning in general, is understood as not merely 
a human projection but rather a feature of matter itself (Iovino and 
 Opperman). This is a departure from literary and cultural theory in 
the second half of the twentieth century, which has explained the 
fundamental ontological multiplicity (or split, if you will) of human 
 existence predominantly by pointing to the role of language, discourse, 
and representation.

Building on a philosophical lineage from Berkeley and Kant to Lacan 
and Derrida, this approach holds that the subject is kept from (illusory) 
union with itself and the world by language: unlike for other entities, 
for human beings, existence is mediated through language. In material 
ecocriticism, human language does not carry this heavy burden, and 
it is not principally different from other languages: human culture is 
but one part of a cosmic semiotic web. Posthumanist scholars such as 
Barad, Braidotti, Shaviro, and Iovino question the idea that language 
creates a fundamental cut or split between humans and nonhumans. 
Human language is but one instance of the communication and thought 
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operative in other living and cybernetic systems. As Shaviro puts it in 
The Universe of Things,

We need to maintain an open, pluralistic image of thought—or bet-
ter, multiple images of thought—in order to avoid the mistake of rig-
idly dividing sapience from sentience and consigning everything that 
is not purely and abstractly rational into the category of determin-
istic causal mechanisms. Even just in human beings, there are many 
different degrees and forms of sentience and multifarious forms of 
perception, sensation, awareness, and cognition. (127)

As we will see, Lilith’s Brood is a literary experiment with alternative, 
non-anthropocentric and non-species-centric images of perception, 
communication, and thought, all of which emerge in a certain milieu, 
in interaction—neither immediately nor unproblematically. The trilogy 
participates in what environmental philosopher Val Plumwood calls a 
“re-animation” of nonhuman bodies, replacing the Enlightenment sense 
of a mechanistic, unthinking, unintentional nature with nature “in the 
active voice.” Notably, Plumwood emphasizes that novelists play a cen-
tral role in the reconception of nature as vocal, intentional.

Haraway’s rethinking of human-nonhuman relations is indebted 
to  biologists, in particular to the work of Lynn Margulis, discussed in 
 Chapter 2. As Haraway argues in her book When Species Meet, evolution 
is not a neutral or blind process of natural selection, as neo-Darwinism 
claims it to be, but a straining, creative exercise of “becoming with” (16) 
in response to changing environments. Lilith’s Brood can be interpreted 
as illustrating that species transformation can occur when an environment 
comes under extreme pressure and becomes unstable, for example, because 
of excessive pollution, changes in climate, or the introduction of an alien 
species. The literary event of transformation and the struggles it entails echo 
Margulis and Sagan’s argument in Acquiring Genomes that “most genetic 
takeovers and acquisitions, mergers and fusions ensue under conditions of 
environmental hardship” (42). Such events are inherently nonlinear, unpre-
dictable: they can bring catastrophe but also trigger creative collaborations. 
Often, destruction and creation coincide. As Margulis reminds us, when, 
about 2.4 billion years ago, oxygen produced by cyanobacteria through 
photosynthesis began to accumulate in the atmosphere, nearly all anaerobic 
organisms on earth were wiped out, while, simultaneously, the conditions 
were created for the arrival of life-forms that still thrive today.

Given her interest in radically revising concepts and imaginaries of 
 biology, it comes as no surprise that Haraway is a keen reader of  Butler’s 
 fiction. A strong connection between Butler and Haraway is the intersection-
alist critique of patriarchy, heteronormativity, colonialism, and speciesism. 
Lilith is given the privilege of cocreating a new world, but as the mother of 
a new race, she bears the brunt of radical dislocation and transformation 
like no other. She laments that resisters―predominantly males―hold her 
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responsible for the loss of human dignity, calling her “a second Satan or 
Satan’s wife or some such idiocy” (297). As the work of Nicole Seymore 
shows, the societal rejection of queer forms of intimacy is often couched in 
tropes of “unnaturalness.” Her reading of Shelley Jackson’s novel Half Life 
applies equally to Lilith’s Brood: “the forces that malign queer sexuality 
as ‘wasteful’ and ‘unnatural’ are often the same that wreak destruction 
against nature and humans, and that care very little about the wasteful, 
overconsumptive character of Western/EuroAmerican life” (167). Lilith’s 
ordeal mirrors the fate of many mythological and real women in history.6 
Her name is an immediate reference to the myth of Lilith, allegedly Adam’s 
first wife, who, after being banished from Eden for disobedience, slept with 
demons, producing a brood of monsters. What Butler makes excruciat-
ingly clear by literary means, Haraway persuasively argues in practically 
all of her scholarship: the patriarchal strategy of self-preservation through 
domination, fencing off the human from the nonhuman world, is self- 
defeating. There is a need for new ways of thinking humans, other species, 
and technologies together. This requires a transformation that is neither 
fully controlled nor an event one undergoes passively but a challenge that 
encompasses all dimensions of ecological and social existence.

Living Together

Human-Oankali relations can be seen as a model or prelude to an-
other kind of relationship between human and nonhuman animals that 
 Haraway calls for in When Species Meet, one which fosters “the capacity 
to feel and think with other mortal beings, not just about them” (6). Here, 
Haraway tries to imagine what a sequel to Marx’s Capital would be like 
if it took into account animals as laborers and consumers, thus push-
ing Marx’s historical materialism towards a posthumanist materialism 
(Braidotti, Transpositions; Van der Tuin and Dolphijn) in which change 
is simultaneously social and ecological. In The German Ideology, Marx 
and Engels attribute a unique “species-being” to humans: unlike animals, 
humans are free and conscious beings, producing their “means of subsis-
tence” and thereby, indirectly, “their actual material life” (42). According 
to Marx and Engels, religion, the state, and capital try to conceal the 
reality of material production by representing life as an unchangeable, 
natural form, thus estranging man from his material needs and capabili-
ties. Their theory of historical materialism, although it accepts that there 
is such a thing as human nature, is a plea for man to purposefully change 
the course of history. Natural forces play no role in this project: 

Of course, we cannot here go either into the actual physical nature 
of man, or into the natural conditions in which man finds himself―
geological, orohydrographical, climatic and so on. The writing of 
history must always set out from these natural bases and their mod-
ification in the course of history through the action of men. (42) 
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Haraway’s relationship with her dog Cayenne is her point of entry 
into dog biopolitics, in which dogs are consumers of food, health care 
(physical, mental), and entertainment; subjects of training and learn-
ing; and workers in science, care, and the police force. Haraway rejects 
the trenchant habit of framing nonhuman animals as objects capable 
only of “reaction” (rather than conscious response) and only valuable 
from the perspective of humans. Marx’s categories of use-value and 
exchange-value, Haraway proposes, ought to be expanded with that 
of “encounter-value.” Rather than constructing a full-blown theory 
of encounter-value, Haraway offers it as an intuitive concept, describ-
ing “relationships among a motley array of living beings, in which 
commerce and consciousness, evolution and bioengineering, and ethics 
and utilities are all in play” (46). For Haraway, a critical analysis of 
contemporary trans-species encounter-value would point to new re-
sponsibilities that are not reserved to human subjects―animals are 
also responsible, i.e. able to respond: “responsibility is a relationship 
crafted in intra-action through which entities, subjects and objects, 
come into being” (71).

Lilith’s Brood resonates strongly with Haraway’s critique of phallo-
centrism, racism, and speciesism in that it is emphatically not a dream of 
a world without asymmetrical relations. In Lilith’s Brood, an important 
factor in the asymmetry of species relations is that the Oankali seem to 
understand humans better than humans understand themselves. More-
over, humans have great trouble fathoming Oankali modes of commu-
nication―spoken, pheromonal, tactile, neuronal, and genetic―even 
if they do participate in these modes. The paradox is fleshed out in a 
sequence where an adolescent Akin quite suddenly finds himself in an 
intimate situation with an Olooi, which “was delicately controlling his 
nervous system, stimulating the release of certain endorphins in his 
brain-in effect, causing him to drug himself into pleasurable relaxation 
and acceptance” (454). The encounter is almost traumatic in its perplex-
ity, but it is simultaneously exhilarating and joyous. In his struggle to 
communicate in strange new ways, Akin ultimately resists resisting, ac-
cepting the “self-dissolving closeness” (455) and thus affirming his own 
singularity as a mixed species and a body-in-becoming.

On the one hand, the Oankali’s direct neuronal communication is 
reminiscent of scenarios of totalitarian biopower such as in Huxley’s 
Brave New World and Orwell’s Animal Farm. Human beings find 
themselves in a highly artificial experiment that they have not chosen 
and from which they cannot escape. For example, when Lilith is first 
introduced to her Oankali family, she is continually monitored and 
cannot even open doors, which makes her wonder: “How was a pet 
supposed to feel? How did zoo animals feel?” (58). But as Alaimo has 
noted, the pervasiveness of tactile and other nonverbal communication 
in Lilith’s Brood can also be read as a feminist critique of distance in the 
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dominant Western traditions of optical epistemology: “the Oankali do 
not perceive the world through vision, which separates the knower from 
the known, but through sensory organs that, with a certain eroticism, 
taste and feel the world around them” (144). Oankali communication 
cannot be reduced to the expression of preexisting plans and ideas by 
rational individuals.

As in Lilith’s Brood, Haraway’s consideration of interspecies collab-
orations is incompatible with common understandings of ethics and 
responsibility vis-à-vis nonhuman animals. Both authors discard any 
position of innocence: humans are not divinely or otherwise ordained 
to dominate other animals, and nonhuman animals are not innocent 
victims. Without providing a ready-made plan for the future of interspe-
cies relations, these authors complicate trenchant ways of thinking about 
these relations and suggest possible directions for thinking otherwise. 
Here, domestication is neither wrong nor good, as in the Christian doc-
trine of stewardship. It also isn’t a neutral fact but rather a biopolitically 
and ethically asymmetrical practice. Haraway asks,

What if we do not regard or treat lab animals as victims, or as other 
to the human, or relate to their sufferings and deaths as sacrifice? 
What happens if experimental animals are not mechanical substi-
tutes but significantly unfree partners, whose differences and simi-
larities to human beings, to one another, and to other organisms are 
crucial to the work of the lab and, indeed, are partly constructed 
by the work of the lab? What happens if the working animals are 
significant others with whom we are in consequential relationship in 
an irreducible world of embodied and lived partial differences, rather 
than the other across the gulf from the One? (When Species Meet 72)

This desire to acknowledge and think through asymmetrical relations 
without reverting to the simplified category of sacrifice is also prevalent 
in Lilith’s Brood. The Oankali try at all times not to kill anybody, even 
if they are attacked. No life should simply be wasted. Haraway and 
Butler demonstrate how the logic of sacrifice represents a blockage to 
thinking about shared suffering and mortality, sanctifying the slaugh-
ter of animals and, in the case of genocide, of human beings as a kind 
of indisputable ritual, a precondition for the survival of an elect people. 
Nothing could be further removed from the Oankali ethos than the 
logic of sacrifice, the subordination of life to transcendental laws and 
goals―religious, scientific, or otherwise.7 For the Oankali, an ethos is 
rather what Deborah Bird Rose and Thom van Dooren understand by 
that term:

an ethos is not a cultural or behavioral element in isolation from 
a biological form. An ethos is an embodied way of life: a way of 
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reproducing, of forming social groups, of advertising to pollinators, 
of swimming upstream to spawn, for example. It is all of this and 
much more, everything that together constitutes a distinctive ‘way 
of being’. (122)

In its reversal of the humanist worldview, Lilith’s Brood dramatizes the 
loss of autonomy of Western man, not just in an allegorical encounter 
with racial or sexual others but by suggesting that other species have 
 always, in a sense, participated in a domestication of humans. The 
 invention of agriculture and stockbreeding gave rise to the city-state, 
in which, according to Sloterdijk, people started cultivating themselves 
in a very broad, evolutionary sense of the word. On the one hand, 
this  self-cultivation involved a process of (intellectual) distancing from 
other animals, which, according to the philosophers of the time, did 
not  belong in the polis (Ten Bos 19). On the other hand, not only have 
nonhuman animals been directly involved in all kinds of practices, such 
as food  production, housing,  surveillance, and exploration, but also 
their sheer closeness has affected human bodies. This historical proximity  
between human and nonhuman animals is expressed in a most intimate 
way in Haraway’s description of her relationship with her dog Cayenne 
in The Companion Species Manifesto (2003):

I’m sure our genomes are more alike than they should be. Some 
molecular record of our touch in the codes of living will leave traces 
in the world, no matter that we are each reproductively silenced fe-
males, one by age, one by surgery. Her red merle Australian shep-
herd’s quick and lithe tongue has swabbed the tissues of my tonsils 
with all their eager immune system receptors. Who knows where 
my chemical receptors carried her messages or what she took from 
my cellular system for distinguishing self from other and binding 
outside to inside? (2)

The loving intimacy exhibited by Haraway is not unlike the ménages 
à trois in Lilith’s Brood, during which some form of genetic infection 
takes place. As Manuela Rossini has argued (“Coming”), this intimacy 
should be understood not as an aberration but, rather, along the lines 
of Margulis’s theory of symbiogenesis, as a common situation that 
accounts for the diversity in forms of living and forms of life. Im-
portantly, Haraway stresses that the mutually transformative relations 
between humans and other animals should not be seen through a New 
Age philosophy of final peace: “Symbiogenesis is not a synonym for the 
good, but for becoming with each other in respons-ability” (“Sowing 
Worlds” 9). Just as in Lilith’s Brood, Haraway is keen to avoid a ro-
mantic image of species relations, emphasizing discomforts alongside 
pleasures.
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Worlding

Another reason Haraway’s work is important to my reading of Lilith’s 
Brood is that it underscores the value of science fiction for STS (Squier; 
Wald “The Art”). In an interview with Jeffrey Williams, Haraway 
 qualifies science fiction as an experiment in “worlding.” For her, the 
 science fiction world is a gerund: a collective process of doing and making, 
opening up human lives to processes of sympoiesis and coevolution. She 
understands science fiction not so much as a representation of the impli-
cations of technoscience as a creative attempt to think along with science 
about the changing conditions of a technoscientific world, a practice in  
which new possibilities of life are enacted by human and nonhuman 
characters. To me, this utopian function of science fiction is vital in a 
time when, as Eugene Thacker argues, science fiction imaginary threat-
ens to become wholly subsumed into science and the (bio)technology 
industry. Technoscience creates its own visions of the future, which, in 
their dominant form, are based on the premise of unstoppable scientific 
progress. As Thacker argues, critical science fiction refuses to be “locked 
into the narrow path of simply realizing the future,” instead exploring 
the “potentiality” of science and technology in unforeseen ways (“The 
Science” 158). Since public imagination tends to be dominated by sim-
plistic narratives of progress and disaster, hope and fear, there is a great 
need for complex, non-moralistic stories that illustrate the changing re-
lations between technoscience, society, and the nonhuman. This obser-
vation about the use of science fiction narrative links up with Thacker’s 
conviction that STS should not settle for “‘responding’ or ‘replying’ to 
a technoscience that supposedly pre-exists theory”―rather, it needs to 
intervene in a “technoscientific event” (“An Era”). This mode of STS 
is not to reflect on science from an outside position but to read science 
“diffractively” (Haraway, Modest Witness; Barad; Van der Tuin and 
Dolphijn), that is, together with other forms of experimentation.

In a chapter in Staying with the Trouble (2016) entitled “Sowing 
Worlds,” Haraway presents worlding as the urgent task of redesigning 
the world in ways that are responsive to other species, ecosystems, and 
the planet as a whole. In the following quotation, Haraway refers to sci-
ence fiction writer Ursula Leguin’s trope of the “carrier bag” as a useful 
way of thinking about such narratives. I shall cite Haraway at length to 
catch the richness of her prose and to illustrate the concept of worlding 
for environmental posthumanism:

Tool, weapon and word: that is the word made flesh in the image 
of the sky god. In a tragic story with only one real actor, one real 
world-maker, the hero, this is the Man-making tale of the hunter on 
a quest to kill and bring back the terrible bounty. This is the cutting, 
sharp, combative tale of action that defers the suffering of glutinous, 
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earth-rotted passivity beyond bearing. All others in the prick tale 
are props, ground, plot space, or prey. They don’t matter; their job is 
to be in the way, to be overcome, to be the road, the conduit, but not 
the traveler, not the begetter. The last thing the hero wants to know 
is that his beautiful words and weapons will be useless without a 
bag, a container, a net. (…) How do such lowly things keep the story 
going? Or maybe even worse for the hero, how do those concave, 
hollowed out things, those holes in Being, from the get-go gener-
ate richer, quirkier, fuller, unfitting, ongoing stories, stories with 
room for the hunter but which weren’t and aren’t about him, the 
self-making Human, the human-making machine of history? The 
slight curve of the shell that holds just a little water, just a few seeds 
to give away and to receive, suggest stories of becoming-with, of re-
ciprocal induction, of companion species whose job in living and dy-
ing is not to end the storying, the worlding. (118–119; my emphasis)

The carrier bag is an environmental, worldly metaphor: a figure for 
non-heroic, life-sustaining activities. It highlights the significance of 
the historical roles of women as caretakers, housewives, gatherers, and 
mediators (at the risk of essentializing such roles), and relativizes the 
dominant structure of narrative and myth revolving around (male) in-
dividuals. The carrier bag can also be seen as a metaphor for a home or 
a body which lends itself as a habitat for other species. Above all, it is a 
narrative strategy of amalgamation: gathering divergent ideas, bodies, 
practices, and environments so that the human and the nonhuman be-
come part of a single story.

Haraway celebrates Butler’s work, along with other feminist science 
fiction questioning autonomous subjectivity through literary worlding 
(the work of Ursula Le Guin, Vonda McIntyre, Joanna Russ, Marge 
Piercy, and others). Although in a recent interview, Haraway calls world-
ing “an sf [science fiction] term” (Williams and Haraway 148), it is not 
exclusive to literary texts. Worlding conjoins action and speculation, 
technoscience and fiction, in a single gesture. The origins of Haraway’s 
term lay partially in her background as a biologist. From studying em-
bryology, “the profuse development of topologically ever more complex  
things through time out of interaction,” it became clear to Haraway that 
“you never have organism and environment” but rather, you have “intra- 
actions that construct the entities all the way down” (148). This kind 
of worlding in science is immediately related to narratives of relational-
ity “that don’t know how to finish” (“Sowing Worlds” 9). Instead of a  
narrative taking place in a world, the narrative becomes what Haraway 
calls a “wordling,” a topological space for continuous mutual adaptation 
and transformation (Haraway’s term is in many ways close to Deleuze 
and Guattari’s notion of worlding or “becoming-world” in A Thousand 
Plateaus).8 The several migrations in Butler’s trilogy—from earth to the 
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Oankali’s ship, from individual cells to the training grounds, and back 
to earth—are not just movements between places but also stages in the 
process of adapting (to) a world. As Bruce Clarke puts it, the theme of 
Butler’s fiction is “the interpenetration of individual, social and plane-
tary changes” (162).

Encapsulating in literary form Haraway’s ideas, Lilith’s Brood pres-
ents worlding as a continuous, nonlinear process in which characters 
endure a series of test-environments. However simulated and gamelike 
these sites may appear, they constitute real ecologies in which life is at 
stake. When humans and Oankali descend from the ship to a tropical 
forest area in the Amazon basin, the majority of humans abandon the 
Oankali immediately and start building strictly human villages, to the 
Oankali’s intense disappointment. Lilith and a small number of follow-
ers decide to stay with the Oankali, trying to make the situation work. 
They live in an animate village called Lo, a growing and developing su-
perorganism akin to the Oankali ship Chkahichdahk, where everything 
that happens simultaneously affects the inhabitants and the place. Lo 
develops symbiotically, “according to the desires of its occupants and 
the patterns of the surrounding vegetation” (303); it relies on a delicate 
balance that can easily be distorted. In Lo, literally nothing is wasted, 
and there is nothing that Lo cannot modify to make it function within 
its environs. Compared to human society, Lo has no rigid organization 
of biological, economic, or social functions, no natural “ground” or so-
cioeconomic “base,” and literally no fixed temporal or spatial horizon.

I would argue that Butler, in her creation of Lo as an organic land-
scape that merges the urban, the suburban, and the natural, imagines 
the advent of a sustainable economy similar to the eco-economic society 
in Robinson’s Mars trilogy, which does not subordinate biological life to 
capitalism but adapts economics to coevolutionary worlding.9 As in our 
own world, in Lilith’s Brood, not everyone is ready to accept the idea 
of sharing a world rather than occupying or exploiting it. At his first 
encounter with Lo, the resister Tino expresses grave disappointment to 
Lilith: “Except for your garden―which barely looks like a garden―you 
don’t grow anything. Except for your shacks, you haven’t built anything! 
And as for building yourselves, the Oankali are doing that. You’re their 
clay, that’s all” (282). After a few decades, Lo enters a new phase, able 
to “learn to incorporate Earth vegetation, sustain it, and benefit from 
it” (313). Its expansion is slow and nonviolent; it stands in stark con-
trast to the wasteful resister settlements scattered across the Amazon 
basin, where resources are increasingly exhausted in an attempt to up-
hold a sense of human autonomy (implicitly based on masculinity).10 
Whereas the resisters use the little technology they have in the service 
of producing and trading goods, fortifying their villages, and salvag-
ing plastic figurines and other commodities from the ruins of the old 
world, the inhabitants of Lo trade themselves in an evolutionary process 
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that collapses nature and technology, subject and world, illustrating that 
“from a nonhuman point of view, the human distinctions between arti-
ficial and natural are meaningless” (140).

Despite the fact that influences from and resonances with bioscience are 
centrally important, Lilith’s Brood does not recount a quest for scientific 
knowledge, and the metamorphosis is not a problem to be solved like a 
puzzle. In that sense, the preservation of narrative tension in Lilith’s Brood 
is entirely different from, for example, that in typical novels of the thriller 
genre, where the central organizing question suggests a clear and definite 
answer waiting to be found. The detective novel may be seen as exemplary: 
once a case is opened, the plot leads inexorably to its closure (while resid-
ual curiosity about the details of the case may linger on). In Lilith’s Brood, 
some characters wonder about the truth behind the trade as if it were a 
kind of conspiracy, but they find no answers. As Oankali family member 
Kahguyaht assures Lilith, “Your children will know us . . . You never 
will” (112). Lilith’s Brood is not about knowing or, for that matter, about 
science. Rather than having a special status, science sinks into existence, 
as in the Oankali’s idea of “natural” genetic engineering. This means that 
the boundaries between self and world, subject and object, fade away―the 
whole universe becomes an experiment.

The experimental nature and precariousness of the trade becomes 
most pertinent in the third part, entitled “Imago” (a biological term re-
ferring to the final stage of a metamorphosis). In this part, Jdaya discov-
ers that Akin is becoming an Olooi, something he had not anticipated. 
Akin is renamed “Jodahs.” The Oankali suspect that Jodahs is in the 
process of developing wholly new capabilities for genetic manipulation, 
capabilities which he will only master once his metamorphosis is com-
plete, and which could do great damage to Lo in the meantime. After the 
first stage of his metamorphosis, Jodahs’s body becomes highly plastic, 
continually adapting itself to new environments—he compares himself 
to “those chameleon lizards” (501) living in the old world. At the same 
time, he starts to inadvertently manipulate his environment, triggering 
cancerous growths. Even he suffers from the pollution he is causing. He 
decides to leave for a remote area, following his desire to be closer to 
humans yet keeping a safe distance as long as he is uncertain about his 
powers. This balancing act, in which Jodahs literally loses himself in the 
dense, dark forest and the disturbing process of transformation without 
allowing himself or his environment to be destroyed, can be seen as an 
ultimate example of worlding. In his metamorphosis, Jodahs performs 
the symbiotic encounter as a whole, embodying a cancerous, infectious 
life that cannot be contained. It is this precarious situation of solitary 
wandering, vainly following his ill-understood desires and withstanding 
his frightening final stage of metamorphosis, that will make a new fu-
ture for the Oankali and humanity possible. In place of a transcenden-
tal logic of solving, Butler’s trilogy operates according to an immanent 
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logic of problematization—or, to borrow Haraway’s catchphrase, stay-
ing with the trouble. As Peppers has suggested, Jodahs cannot distance 
himself from the problem at hand as he is “both the scientist and the 
laboratory” (60).

From Genes to Environments

Wallace has argued that the presentation of Oankali biological ideas and 
practices as “natural” is misleading and mirrors capitalist ideology. How-
ever, in Lo, there is no private ownership and no market economy. Instead 
of “naturalizing” technology, the trilogy achieves something contemporary 
scholars in multispecies ethnography like Haraway are also after: display-
ing and fueling, in Beilin and Suryanarayanan’s words, “synergies between 
 culture, politics, live tissues, and science, where mutagenesis affects cells, 
bodies, ecologies, and social structures” (206). Furthermore, I think  Wallace 
misreads the status of genetics in Lilith’s Brood when she maintains that for 
the Oankali, “there is no ambiguity in the coding of DNA” (96).11 For me, 
the trilogy is interesting exactly in laying bare the tensions between genocen-
trism and ecocentrism, which sometimes occur within a single passage: for 
example, when the Oankali Jdahya tries to explain to Lilith that cancer is 
“the result of a tangled combination of factors that only begins with genes” 
(39), while a few moments later, it qualifies genes as “the essence of our-
selves” (40). What matters is that, as Slonczewski has argued, the Oankali 
are not superior beings who have gained control over life: 

Paradoxically, because the Oankali are such successful genetic en-
gineers, they tend to engineer themselves into an evolutionary dead 
end; losing all genetic diversity, they lose the ability to adapt to 
change. The only way they can recover genetic diversity is to inter-
breed with an entirely new species, which contributes new genetic 
strengths―and weaknesses. (“Octavia”) 

If genetic engineering forms a critical aspect of Oankali life, and the in-
tent is certainly to try to preserve the human population for the sake of 
survival, the genetic trade is revealed as an open experiment, depending 
on unpredictable, contingent events. Rather than a particular issue to 
be solved, the science involved in the trade is directed at a never-ending 
problem: how to develop new ways of life based on mutual dependence 
and a shared habitat?

By the third part of the trilogy, the vicissitudes of Akin render false the 
image of a scrupulously designed genetic experiment. What his body is 
capable of was not programmed in advance but rather emerges out of his 
contact with his family as well as with other Oankali and human beings. 
He is able to speak and to understand many things almost immediately 
from birth, and he can use his tongue to retrieve genetic information 
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from his surroundings. In the following sequence, he “tastes” Lilith’s 
flesh in pleasurable curiosity:

He investigated the DNA that made up the genes, the nucleotides 
of the DNA. There was something beyond the nucleotides that he 
could not perceive―a world of smaller particles that he could not 
cross into. He did not understand why he could not make this final 
crossing―if it were the final one. It frustrated him that anything was 
beyond his perception. He knew of it only through shadowy and 
ungraspable feelings. When he was older he came to think of it as a 
horizon, always receding when he approached it. (257)

I consider Akin’s investigations an example of a nomadic desire not just 
to bear witness to but to immerse oneself in the world, without ever 
reaching an “essence” of life. Apart from shattering the image of the ge-
nome as an ultimate source of identity, his tactile perceptions obliterate 
the correlate vision of the independent, individual human subject: “He 
was Akin. Yet he came to know that he was also part of the people who 
touched him―that within them, he could find fragments of himself. He 
was himself, and he was those others” (255). Akin soon learns that to 
read his environment through touch is not an innocent operation and 
that “he would share any pain that he caused” (257). To be immersed in 
one’s environment means to participate in a worlding.

The unwillingness or inability of groups of humans to think in terms 
of worlding is illustrated by the topic of cancer and health in general. 
According to the Oankali, cancerous disease and humans’ ability to deal 
with it effectively is symptomatic of a genetically determined trait allow-
ing them to think in terms of strict hierarchies (inside, outside) and the 
failure to deal with difference and change. The role of cancer in Lilith’s 
Brood can be understood along the lines of Brian Goodwin’s reflections 
on the subject in Nature’s Due (2007). Here, he detects a tension in 
cancer research between a dominant view that understands cancer as a 
failure of certain genes to control mutation and a holistic view “that sees 
it as a disturbance in a complex network of relationships within cells and 
with the body” (50). Goodwin favors the holistic approach that affirms 
the malleability and ecological connections of cancer cells:

A cell that has gone through the process of genetic destabilization 
and has arrived at a fully cancerous state of continuous cell division 
and invasiveness has effectively developed into a new type of cell. 
It has a unique genetic organization and specific protein markers 
on its surface, but it shares with all other cancer cells the ability to 
propagate its kind in a particular environment, that of its host. It 
has effectively become a new species of cell, a stable genotype with 
a corresponding cellular phenotype . . . So we may see cancer as an 
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expression of the innate tendency of the living process to explore the 
possibilities open to it and to express successfully new forms of life 
in available habitats. (53)

Of course, cancer’s “success” in destabilizing and transforming life 
is accompanied by death. Lilith’s Brood is as much about evolution-
ary novelty as about a loss of the (perceived) integrity of the human 
species and human civilization. What matters in light of Goodwin’s 
perspective is that the chief impetus for the trade is not a preserva-
tive and expansionist power over life (potestas) but a desire for life 
(potentia).12

Jodahs’s metamorphosis, resulting from an experiment with cancer, 
leads to a potentially viable new species and a new society. Jodahs and 
his brother Aor succeed in gaining the trust of a community of humans 
that have spontaneously become fertile again but whose offspring are se-
verely malformed (another proof that Oankali technoscience is fallible). 
From the “vast genetic memory” that Jodahs received from Nikanj, he 
extracts a cell which has the potential “to divide and grow into a kind 
of seed” (744–745). He plants the special seed in a particularly fertile 
soil to grow a new town for humans and Oankali to live in―a literal 
instantiation of Haraway’s idea of “sowing worlds.” Yet, as  Greenwald 
Smith argues, this outcome is far from utopian: “Butler’s trilogy is com-
pelling in its capacity to portray the end of humanity as ethically and 
ecologically crucial, while at the same time emphasizing the pain of 
evolutionary usurpation” (561). Her work prefigures how genomics and 
other sciences may play important roles in a biopolitics of control but 
also reveals the potential of bioscience to affirm the nonhuman life per-
vading the human and the necessity of transforming rather than merely 
surviving.

Jodahs’s metamorphosis illustrates the problem with partitioning life 
off into nature and nurture. It shows that a body’s abilities are neither 
simply predetermined by genes nor acquired in a cultural process of hu-
manization. As Linda Nash argues,

sensory capacity is incorporated as we grow. It changes not only in 
response to adult guidance and cultural norms, but also in response 
to the environment, to aging, and to biological trauma . . . Sensory 
development depends upon the changing capabilities of the body, 
what the environment affords, and how culture guides us to engage 
with that environment. (410)

The environment, in other words, is a vital component in human de-
velopment and evolution, not a mere external condition. It is exactly 
this uncertain element of an environment that is too complex to control, 
and that cannot be reduced to biology or culture, that makes Lilith’s 
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Brood a work of environmental posthumanism. The characters dwell in 
ever-new spaces, and their struggle of becoming-with seems to have no 
end. Lilith’s Brood exemplifies Margulis and Sagan’s warning that “at 
any time the association may dissolve, the partners may change or even 
destroy each other, or the symbionts may be lost. Outcomes that involve 
very different live organisms are not fully predictable, and terms like 
‘cost’ and ‘benefit’ are not very useful” (90).

Conclusion

In their journeys in and toward new worlds, the protagonists of Lilith’s 
Brood learn that there is no beginning or end point to life, no origi-
nal home, and no essential humanity―time, space, and subjectivity are 
infinitely folded. The past is ever present, and the present is already 
past, arousing feelings of loss and nostalgia. At the same time, there is 
a continual sensation that a new world is actualized, under construc-
tion. The old returns in the new—embodied in Jodahs, for instance, 
and the seed he plants. But this is not a new Eden. The initial title of 
the trilogy, Xenogenesis, means “strange beginning,” indicating that 
the result of the trade is hardly a secure or pristine world. The story of 
Lilith’s Brood is a strange event, a literary introduction. What Butler 
offers is the vision, neither utopian nor dystopian, of a turbulent world 
where biotechnoscience pervades life. While the impulse of preserva-
tion and control is there as a “fact of life” (overtly in humans and 
paradoxically in the Oankali), there is also a sense in which science is 
no longer a manipulative tool but a carrier bag, a practice of selecting 
and conjoining species and traits. For Butler and Haraway, what makes 
us happy and healthy, and what makes us transform, is our propensity 
to enter into relations with others, including nonhuman others. Living 
together, we trade bodies and traits, becoming-with one another. This 
becoming-with can be quite obvious: for example, the smooth and sen-
sual movements of cats may help their human companions to become 
more relaxed. But the possibilities of sympoiesis are never self-evident, 
safe or secured.

Read from the perspective of environmental posthumanism, But-
ler’s trilogy is not so much an allegory as a literary experiment in 
which characters construct and dwell in ecological contact zones that 
are both stimulating and uncomfortable. In an age of climate change 
and rising population pressures, narratives like Butler’s are crucially 
important, imagining ecological embeddedness and dependency in an 
emotionally engaging way without lapsing into utopian or dystopian 
scenarios. It is in this sense that I see Butler’s work as an instance of 
“critical posthumanism,” which Stefan Herbrechter, in his monograph 
of the same title, summarizes as an ability “to think the ‘end of the 
human’ without giving in to apocalyptic mysticism or to new forms 
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of spirituality and transcendence” (3). Science fiction experiments à 
la Butler are literary but usually not in the sense of involving formal 
innovations. Here, “narrating life” is mostly a matter of incorporating 
content that provokes questions about life, content usually extracted  
from technoscience. Such content can be new organisms, forms of ge-
netic engineering, or diseases but can also be new ways of living―
ecological relations and modes of inhabitation. Butler’s trilogy features 
all of the above. The resulting narrative is very different from most lit-
erature: a hybrid of literature and science, biology and sociality, feeling 
and knowing, human and nonhuman―in short, an onto-epistemology 
of encounter.

Notes
 1 Thanks to Robert Mitchell for pointing this out to me in personal 

communication.
 2 Bruce Clarke and Cathy Peppers have asked Butler (the former through 

e-mail and the latter in person) about her scientific sources. She indicated 
that she was introduced to the work of Margulis and Lovelock through the 
PBS television show NOVA, titled Gaia, the Goddess of the Earth, featur-
ing expert commentary from Stephen H. Schneider and Richard Dawkins 
(broadcast on January 28, 1986). See Clarke 168–169.

 3 In Nancy Kress’s science fiction novel Beggars in Spain (1993), a minority 
of enhanced “sleepless” people struggles for recognition and autonomy. 
 Andrew Niccol’s film Gattaca (1997) tells the story of an “ordinary”  citizen 
who manages to take on the identity of a member of the genetically  enhanced 
upper class and thereby manages to fulfill his childhood wish of becoming 
an astronaut.

 4 In personal communication, Hub Zwart has suggested that the name 
“Olooi” may be a reference to the androgynous “Eloi” of H.G. Wells’s The 
Time Machine (1895), a species equally threatened by overspecialization 
and, perhaps, in need of new environments and encounters.

 5 Barad describes intra-actions as “causal (but nondeterministic) enactments 
through which matter-in-the- process-of-becoming is sedimented out and 
enfolded in further materializations,” stressing that the environment should 
never be posited as mere background because “‘environments’ and ‘bodies’ 
are intra- actively constituted” (170).

 6 Figures like Lilith can be found in histories and myths of colonization, where 
women have often been blamed for facilitating the destruction of the indig-
enous culture through their alleged disloyalty and promiscuity. For example, 
in  Mexican-Amerindian mythology, Malinche is the woman who became 
the translator and concubine of conquistador Hernán Cortez. The figure of 
 Malinche symbolizes the downfall of the Native American cultures. She is also 
referred to as “la chingada,” meaning “the fucked one” (Anzaldúa 44).

 7 For a lucid analysis of the relations between the logic of sacrifice, genomics, 
and contemporary biocommerce, see Robert Mitchell’s article “Sacrifice, In-
dividuation, and the Economies of Genomics” (2007) in the journal Litera-
ture and Medicine.

 8 For Deleuze and Guattari, worlding is never a familiar experience taking 
place at home. That is not to say that their understanding of the term is 
incompatible with Haraway’s but that they locate it “elsewhere,” namely 
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in the realm of potentiality or “the virtual.” When philosophers or artists 
cross the domain of the virtual, which precedes representational forms, they  
enter into a series of becomings that go beyond the “man” form―becoming 
woman, child, animal, etc.―a series that ends in an abstract “becoming- 
world” (Deleuze and Guattari, A Thousand 308–309). Sexual difference 
is only the most immediate instantiation of the smallest and largest―most 
 abstract―differences of the world as such. The supposed sequence in becom-
ings, starting with becoming-woman and ending with becoming-world, is 
a difficult and controversial issue in Deleuze and Guattari’s work. See Ben-
nett’s Vibrant Matter (2010), Braidotti’s Transpositions (2006), and Grosz’s 
Becoming Undone (2012) for useful elaborations of this issue.

 9 For a lucid argument about the inadequacy of existing economic models 
in understanding transformation, and the potential for non-Darwinist 
evolutionary theory to explain economic dynamics, see Kauffman’s In-
vestigations (2000), specifically the chapter “The Persistently Innovative 
Econosphere.”

 10 The situation in resister villages can be explained by what Latour has defined 
as a distinctively modern “purification” (We Have) of the categories of nature 
and culture, and a tendency to privilege the latter, whereas the Oankali way 
of life is a worlding that exceeds such categories.

 11 The inapplicability of genetic determinism becomes apparent very early on 
in the story, when Jdaya explains to Lilith the complexity of cancer: “It isn’t 
simple, and it isn’t a gene or two. It’s many―the result of a tangled combi-
nation of factors that only begins with the genes” (39).

 12 For an explanation of Spinoza’s opposition between potentia (an inner po-
tential) and potestas (an external imposition or framework), see Braidotti’s 
Transpositions, 49.
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The stories analyzed in this book, in which human transformation oc-
curs in the interplay between humans and their new and/or changing 
environments, bring a fresh, environmental dimension to discussions 
around posthumanism, which are still today dominated by the theme 
of technology. Not only do these stories thematize concrete environ-
mental problems such as climate change; they also provide a means for 
rethinking the nature of literature and narrative by building on biolog-
ical theories that foreground the formative role of the environment in 
development and evolution. In each of these stories, the nonhuman—be 
it a planet (the Mars trilogy), viral DNA in the human body (Darwin’s 
Radio), an ecosystem (The Southern Reach), or another species (Lilith’s 
Brood)—gains a sense of agency, destabilizing the human as a center of 
the story and blurring boundaries between self and world, human and 
nonhuman, nature and culture. These stories displace anthropocentric 
models of narrativity, bringing nonhuman bodies at various scales into 
view as actants or characters and even (in the case of The Southern 
Reach) as narrators. At the same time, they refuse to reduce life to the 
lives of actants, emphasizing instead the evolution of the relationships 
out of which individual actors grow. Moving beyond discourses of “influ-
ence” and “impact,” these stories instantiate different ways of thinking 
environmental posthumanism, an approach that centers on the mutually 
transformative relationship between humans and environments.

Especially to readers less acquainted with science fiction, I hope to 
have demonstrated that the genre is strong at thinking environmental 
posthumanism, in no small part because of its engagement with biology. 
Whereas realist fiction tends to deal with science as a topic or point of 
view, science fiction saturates the narrative discourse with science, of-
fering inspiring examples of thinking together with science rather than 
taking a distanced, suspicious position. Combining a literary concern 
for singular experience and imagination with the logic of scientific ideas, 
practices, attitudes, and desires, it underscores the importance of connec-
tions between the humanities and the sciences in debates around posthu-
manism. The strategies can be very different: whereas the Mars trilogy 
and Darwin’s Radio incorporate bulky chunks of scientific discourse 
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into the narrative, The Southern Reach and Lilith’s Brood apply a more 
subtle method, weaving biology seamlessly into the narration of charac-
ters, story, and world. Either way, scientific perspectives allow science 
fiction to zoom in and zoom out beyond the common scale of every-
day experience, imagining the complex, long-term relationships between 
humans and environments. Thus, science fiction allows scholars to not 
only explore science as a kind of theater piece in which crucial episte-
mological and biopolitical tensions are fleshed out but also to think of 
life as a dramatic performance. Here, Shakespeare’s famous line “all the  
world’s a stage” attains a new meaning, pointing towards an environ-
mental-posthumanist aesthetics of life in which humans perform or play 
together with others―notably with other species―as inhabitants of a 
plethora of merging habitats. To put it provocatively, these science fiction 
narratives carry the power of transmutation, bringing literature to life: 
they revitalize literature as a mode of thinking attuned to the realities of 
the twenty-first century, riffing off biological ideas that bring it closer to 
life—no longer anthropocentric or even animal but Gaian, cosmic.

New stories of human transformation are bound to emerge in the 
near future as thinkers across genres are discovering the narrative pos-
sibilities of how the environmental crisis affects not just livelihoods and 
lifestyles but life as such. Barbara Kingsolver’s Flight Behavior (2012), 
which weaves together the fates of humans and butterflies, is just one, 
fascinating example of this emerging body of work. Such fictions are 
harbingers of complexity, refusing to erect walls between the social and 
the ecological that blind us to the continuing play of differences. As 
John Urry explains, the notion of complexity goes against the idea that 
“‘phenomena’ can remain bounded, that social causes produce social 
consequences. Causes are always overflowing, tipping from domain to 
domain and especially flowing within and across the supposedly distinct 
physical and social domains” (8). The corollary is not that posthumanist 
fiction and scholarship must somehow, as if by magic, address all the 
known planetary or even cosmic strata at once but that they must oper-
ate in recognition of the fact that everything is connected and avoid sug-
gesting linearity or hierarchy in the relations between strata or between 
the disciplines. Culture does not come after nature, and scholarly prob-
lems of the humanities cannot be reduced to scientific problems without 
impoverishing thought. Neither can humans be given the exclusive priv-
ilege of thought and consciousness without endangering life.

In recent years, many scholars have sought ways to move beyond an-
thropocentric thinking and embrace complexity, not just rhetorically but 
in actual theories and methodologies, including Stacy Alaimo, Karen 
Barad, Kata Beilin, Jane Bennett, René ten Bos, Rosi Braidotti, Bruce 
Clarke, Manuel Delanda, Rick Dolphijn, Thom van Dooren,  Elizabeth 
Grosz, Donna Haraway, Stefan Herbrechter, Tim Ingold, Serenella 
 Iovino, Bruno Latour, Roger Luckhurst, John Protevi, Manuela Rossini,  
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Steven Shaviro, Sainath Suryanarayanan, Matthew Taylor, Anna  Tsing, 
Iris van der Tuin, Sherryl Vint, and Cary Wolfe. One example of such 
thinking is Protevi’s Political Affect: Connecting the Social and the So-
matic (2009), which analyzes various dramatic events in recent US his-
tory, arguing that they are better understood when connecting their 
social dimensions to material processes between human and nonhu-
man bodies. Merging a range of approaches, including complexity  
theory, longue-durée history, cultural studies, and affect theory,  Protevi’s 
study is a particularly fascinating example of historical analysis and sto-
rytelling that is radically “transversal” (Guattari)—crossing  different 
domains of reality—and that takes the nonhuman seriously without 
trivializing human experience. In one of his case studies, Protevi ar-
gues for an analysis of Hurricane Katrina’s landfall in the area around 
New Orleans in 2005 as an inextricably “elemental and a social event” 
(163). The historical emergence of Katrina, Protevi argues, remains 
ill-understood if it is approached as either a purely objective meteoro-
logical phenomenon or an event of political and societal failure that left 
huge parts of the lower-class, predominantly black communities exposed 
to the devastating storm. History shows that the lives of people in this 
region have always been intimately related to the environment (agricul-
ture, fishery, city-building, water management, etc.). The storm and its 
aftermath should be understood exactly in light of the structural indif-
ference, violence, and segregation that have kept “nature” apart from  
“culture.” Protevi perceives lines of segregation but doesn’t affirm them, 
acknowledging differences while emphasizing connectedness; his  approach 
presupposes one world of transcorporeal flux, one environmental history 
that encompasses everything, and one heterogeneous people that includes 
human and nonhuman creatures alike. Yet this one world is not a unified, 
organic whole, and Protevi does not attempt to melt together his analytical 
tools to create a universal method and theory.

One field of biology that is bound to inspire complex stories such as 
these is epigenetics. Founded by C.H. Waddington in the early 1950s, the 
field fell into disarray due to advancements in genetics in the 1970s but 
made a remarkable comeback after the completion of the human genome 
project, which showed that mapping DNA is insufficient for explaining 
phenotypes. Epigenetics is the study of how gene expression is regulated 
by the cell through the mechanisms of histone modification and DNA 
methylation. It shows that the genome is not an immutable source of 
life but a resource for life that is flexibly put to use by the cell, which 
determines when and how genes are expressed. Epigenetic mechanisms 
change during an organism’s lifetime in response to environmental cues, 
and scientists are considering the idea that some of those changes may 
be heritable (Jablonka and Lamb, Moore, West-Eberhard). This means 
that in the statement “the cause for disease x is biological,” the term 
“biological” no longer designates the strictly endogenous traits of the 
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body which change slowly over a long period of time due to genetic 
 mutation; it also involves all those environmental factors—social, cul-
tural,  economic, ecological, physical, etc.—that in medicine are usually 
placed in opposition to the biological.

It is possible that one’s behaviors, experiences, and choices affect 
not just the next generations but several generations into the future. 
Although epigenetics is still in its infancy, and much remains unclear, 
scholars of science and technology studies and philosophy foresee that 
epigenetics will completely change not only the contours of biology and 
medicine but also the divisions between the humanities, the social sci-
ences, and the natural sciences (Fox Keller, “The Mirage”; Landecker; 
Malabou; Squier). Such a reconfiguration of disciplines may offer new 
opportunities for the humanities and the social sciences, but there is 
also a possibility that the reductionist gaze of molecular biology will, 
after mapping the human genome, endeavor to capture in digital code 
the environment as such (Meloni and Testa). Molecular epidemiologist 
Christopher Wild’s spectacularly totalizing notion of the “exposome”—
the complete set of internal and external influences on the body during 
a lifetime—exactly proposes that all the environmental phenomena to 
which a body is exposed can be incorporated into a single model.

The ambiguous promise of epigenetics has recently been fleshed out in 
narrative form by two renowned US authors of science fiction. In Neal 
Stephenson’s novel Seveneves (2015), for unknown reasons, the moon has 
exploded into seven pieces, which, it is calculated, will collide with one an-
other and cause fragments to fall into earth’s orbit for a period of two hun-
dred years (“hard rain”), destroying all life on earth. People from all nations 
are selected by lottery to populate a “cloud ark,” a flock of small space ves-
sels designed to keep humanity alive outside of orbit during the hard rain. 
The ark contains a huge archive of human DNA and genetic information 
that may one day be used for cloning or other, novel biotechnological pro-
cedures. Indeed, two years later, the hard rain kicks in, setting the surface 
of the earth ablaze and bringing the seas to a boil, obliterating most life on 
the planet. The survivors in the ark begin their long exile from earth.

After years of political conflict over the right course of action— staying 
put or traveling elsewhere—a violent conflict ensues. When the ark fi-
nally reaches the safe haven of the asteroid Cleft, the remaining commu-
nity of humans has been diminished to only eight women, seven of whom 
are still fertile (the titular seven Eves). The narrative then jumps 5,000 
years into the future. Using new biotechnology, the seven Eves were able 
to procreate parthenogenetically (without insemination) and determine 
the traits of their offspring in great detail, each sculpting a race of human 
beings according to her own ideals. What differentiates this technology 
from conventional genetic engineering—and this is the rub—is that it 
uses “epigenetic programming,” allowing the new humans to flexibly 
adapt to new environments. When the new humans eventually return to 
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an earth that has been terraformed back to a habitable state, they are able 
to adapt quickly and effectively. In Seveneves, epigenetics is incorporated 
into the gene-centered language of molecular biology and becomes the 
locus of biotechnological control. It is not just the genome but the very 
potential of evolutionary adaptation that is mastered, a fantastic ability 
not just to preserve the past but to annex the future.

A starkly different example of epigenetic evolution is Paulo Bacigalupi’s 
science fiction novel The Windup Girl (2009), in which humans and the 
products of human technology are all susceptible to unpredictable evo-
lution. Set in twenty-third-century Bangkok, The Windup Girl maps a 
complex network of government officials, bioengineers, salesmen, factory 
workers, and so-called “windups”—a subordinate caste of engineered 
human beings—all trying vigorously to gain access to scarce energy re-
sources. The world has entered an era of so-called “contraction”: due to 
the near depletion of fossil fuels, motorized transport is almost entirely 
shut down, confining most common people to their localities. Sea levels 
have risen dramatically, making Bangkok extremely vulnerable to flood-
ing. Along with biomass extracted from plants, human and animal labor 
has again become the most important energy source. The novel is replete 
with descriptions of genetically modified plants and animals, includ-
ing mammoth-like creatures that drive factory machinery. It explores a 
post-natural world of biotechnology in which novel ways of manipulating 
organic matter have erased distinctions between pure and hybrid species, 
original and artificial niches. Just as in Seveneves, life is treated as a form 
of capital that must be preserved and banked on: the Thai government 
has a secret seed bank to secure the production of crops, the one treasure 
that everyone dreams to get access to. As the instensity of incoming flows 
of seawater, immigrants, and crop diseases becomes critical, the plot in-
exorably moves into the direction of escalation: rival parties fall into war, 
and the levies break, devastating major parts of the city. In the midst of 
social and environmental turmoil, a windup called Emiko suddenly de-
velops new physiological capacities (speed, strength) that her makers did 
not anticipate, capacities that put her in an advantageous position vis-à-
vis “normal” humans. She sets out to look for a village where windups, 
against their genetically programmed nature, have become able to procre-
ate. Without actually using terminology from epigenetics, the suggestion 
is that these transformations are responses to environmental disorder.

Seveneves makes readers aware of the potentials of epigenetics, under-
stood as a new site of knowledge and technological intervention, which 
may allow the body to use its ability to cope with environmental change 
more effectively. Epigenetic technology, however, is not treated critically 
but as smoothly applicable, universally accessible, and self-evidently ben-
eficial. By contrast, The Windup Girl exposes both the power and the 
limits of biotechnological control, suggesting that the posthuman future 
remains unpredictably entangled with environmental change. It shifts the 
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dominant posthumanist imaginary by placing technological developments 
in a wider social, biological, and environmental story. However, neither 
novel explores the speculative prospect of epigenetics that each aspect of 
people’s lives may immediately and profoundly affect the lives of others, 
now and in the future. How could such a prospect affect the relations 
among communities and between the generations? Regardless of the 
 specific turns the field of epigenetics will take in the future, this kind of 
story, I believe, is crucial in a time when people are becoming aware that 
safety, health, and happiness are intertwined with potentially unsettling 
environmental change. The reactive credo “it’s my life” and the opposite, 
totalitarian model of sacrifice to a homogenous whole have never been 
more wrong; the need for stories of relationality and change has never 
been more urgent.
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