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From Extinction to Electronics:
Dead Frogs, Live Dinosaurs,
and Electric Sheep
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Since the mid-1980s, the figure of the cyborg in literature and popular
culture has received a great deal of critical attention as an important

.symbol through which hopes and anxieties related to recent technologies

have been articulated. Most of these analyses have focused on the recon-
ceptualization of the human body and human identity that the cyborg
stands for, with its wide-ranging implications for the relationship be-
tween humans and “nature”—whether it be in a medical, military, or sci-
entific context—and for considerations of gender and race.! Yet, in her
seminal “Cyborg Manifesto” (1984), Donna Haraway had already pointed
out that the fusion of human and machine also has important repercus-
sions for other conceptual distinctions such as that between human and
animal (151-52). Tn spite of this early suggestion, robotic or electronic ani-
mals have been discussed very little in studies of cyborgs, even though
they, too, appear with some frequency in recent literature and cul-
ture, sometimes in combination with genetically altered animals. Brett
Leonard’s film The Lawnmower Man comes to mind, which features a
chimpanzee being trained in virtual-reality gear, as do the cyborg dolphin
Jones in William Gibson’s short story “Johnny Mnemonic” and “Rat-
thing,” the semielectronic, semiorganic watchdog in Neal Stephenson’s
novel Snow Crash.2 Simulations of animals have also begun to appear in
computer games: SimLife, one in a series of games that allow the player to
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manipulate the evolution of complex environments, iets the user design
and alter ecosystems that include multiple evolving plant and animal
species; SimAnt, focusing on an ant colony, functions in a similar fashion;
and in 1956~97, a wave of enthusiasm for “virtual pets” swept Japan, the
United States, and Western Europe with the introduction of Bandai
Corporation’s Tamagotchi, a birdlike creature in an egg-shaped mini-
computer that the player has to feed, clean, and entertain through a life
cycle that can last more than three weeks.? Not infrequently, electronical-
by and genetically engineered animals in literature and film appear along-
side humans whose bodies and minds have been altered by similar tech:
niques, and thereby raise complex questions about the relationship
between humans, animals, and machines and their respective status in
worlds where little that is-purely “natural” is left.

Such representations of artificial animals touch upon a broad range of
issues, from practical ones such as the domestication of animals, their
use in scientific and military experiments, and their cornmodification in
circuifs of economic exchange, to more theoretical ones such as animal
perception and cognition or the functioning of “natural” evolutionary
mechanismsin the context of technological innovation.* It would be im-
possible to explore the full spectrum of these questions in one essay;
rather, this analysis will focus on one issue that informs many of these re-
cent representations of human-made animals, though it may be less ob-
vious at first sight: namely, their relationship to the rapid loss of natural-
ly occnrring species in the second half of the twentieth century. Although
in all of these investigations of artificial animal forms, important ele-
ments of pure play and freewheeling scientific imagination are certainly
at work, I will argue that sometimes implicitly, and often quite explicitly,
the extinction of real animal species crucially shapes the way in which the
artificial animal forms are approached and evaluated. What underlies the
imaginative exploration of artificial animals, then, is the question of how
much nature we can do without, to what extent simulations of nature
can replace the “natural,” and what role animals, both natural and artifi-
cial, play in our self-definition as humans. Three very different astifacts
will illustrate the narrative strategies and metaphors by means of which
these questions have been addressed in American culture in the last few
decades: Steven Spielberg’s film Jurassic Park, Thomas Ray’s computer-
based Artificial Life project Tierra, and Philip K. Dick’s by now classic
science-fiction novel, Do Androids Dream of Electric Sheep?s All three ex-
plicitly relate the emergence of artificially created animals to the extinc-
tion of natural species; but each one takes a different perspective on this
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relationship and, implicitly, on the significance of the natural in an in-
creasingly technologized environment.

Jurassic Parl;: Prehistoric Cvborgs

Steven Spielberg’s Jurassic Park, based on a novel by Michael Crichton,
and its sequel The Lost World address the issue of contemporary losses in
biodiversity obliguely through their focus on the best-known historical
extinction of an entire group of species, that of the dinosaurs. At first
sight, both films seem to fit comfortably into the well-worn plot stereo-
type of the artificially created monsters that turn against their creators, as
well as that of the overweening scientist who believes he can control na-
ture only to find that such perfect mastery slips from his hands: from
Mary Shelley’s Frankenstein and H. G. Wells’s Island of Dr. Moreau to the
monster animals that populate 19505 Hollywood films, this formula is too
well known to need any rehearsing.” But W. J. T. Mitchell, in the Last
Dinosaur Book, places Spielberg’s fiims into a somewhat different context
when he notes that “the greatest epidemic of dinosaur images occurs in
the late twentieth century, just at the moment when widespread public
awareness of ecological catastrophe is dawning, and the possibility of ir-
reversible extinction is becormning widely evident.”® Mitchell does not dis-
cuss this aspect in any further detail, but his observation—derived from

» his survey of a long history of dinosaur representations—opens the way

for an analysis of how the resurrection of a long-extinet group of species
in Jurdssic Park can be read not only as the horror and suspense device
that it undoubtedly is, but also as an imaginative scenario that deflects
possible anxieties over contemporary losses in species diversity,
Explicitly, this topic surfaces briefly early on in the film, when the vi-
sironary“ éntrepreneur John Hammond presents his project, a natural his-
tory theme park with real dinosaurs re-created from prehistoric DNA as
its main attraction, to a group of consultants consisting of three scientists
and a lawyer. Contrary to Hammond’s expectation, only the lawyer ex-
presses enthusiasm about the planned park, predictably because of the
profits it might earn. The three scientists ali voice serious reservations
vis-a-vis the atternpt to put genetically engineered dinosaur species into
an environment that only partially corresponds to the ecosystems in
which they originally existed, and that they have to share with a species—
humans—they had never previously encountered in their long history
on the planet. Hammond, who is fundamentally more interested in the
imaginative potential of his project than its financial possibilities, ex-
presses deep disappointment that only the “bloodsucking lawyer” approves
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of his project; if he were breeding condors instead, he notes in a dejected
voice, the scientists would all no doubt back him with enthusiasm, What is
the difference, he implies, between genetically reconstructing species that
have recently gone extinct or are curtently endangered, and re-creating a
group of species that disappeared 65 million years ago? Why would the
former be desirable and the latter objectionable?
This juxtaposition of prehistoric with present-day species, along with
the scientists’ warnings about the appropriateness of the ecosystems
Hammond has devised, raises the question of how Spielberg’s fiim con-
ceptualizes the relationship of a species to its environment, In discussions
of contemnporary species extinction, this relationship is often envisioned
as a threatening gap or fack: biologists often warn that the disappearance
of even a small number of species invariably has consequences for the
food chains and ecosystems of which they formed part—consequences
that are hard to predict accurately and can sometimes be catastrophic,
Unlike condors, whales, or panda bears, however, dinosaurs in a late-
twentieth-century setting are figures of excess rather than lack; they are
not missing from any existing ecosystem but exceed their environment
and break all its bounds when they emerge from extinction. This exces-
siveness is emphasized again and again in both furassic Park and The Lost
World through the dinosaurs’ monstrous size, the insatiable appetite of
the carnivorous varieties for human flesh, and their relentless persistence
in hunting down their prey. Dinosaurs in these films seem out of propor-
tion to their environment and barely-containable by any natural or tech-
niological systemn, Hammond’s suggestion that these creatures are compa-
rable to present-day animals such as the condor, therefore, establishes a
first association between contemporary endangered species and this vi-
sual rhetoric of excess.

A further link is created by the movie within the maovie toward the be-
ginning of Jurassic Park, which explains the mechanism of the geneticre-
comstriction. According to this documentary, the reconstruction was en-
abled by dinosaur blood found in the sting of a prehistoric mosquito
embedded in amber (a detail that establishes a humorous parallel to the
“bloodsucking lawyer? another Pparasite who wishes to make a living off
dinosaurs). From this blood, DNA sequences were extracted, and the
gaps in them supplemented with frog DNA (the documentary does not
explain how a single discovery of dinosaur blood could have led to the
reconstruction of as mariy different prehistoric species as are presented
in the theme park later on). The dinosaurs in the theme park, therefore,
are not genetically pure, but partially frogs. Not only does this genetic
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mix turn them into creatures that are partially prehistoric? and par'tially
contemporary, it also associates them with another family c.>f amma%s
that is threatened by species loss. As it turns out, the composite DNA is
crucially important because it is what allows the dinosaurs to procreate:
Hammond had populated the park exclusively with females so as to pre-
vent uncontrolled offspring, but when one of the scientists later discovers
eggs from which young dinosaurs have hatched, he concludfas. that some
of the adult dinosaurs must have changed their gender, an ablhty'that, ac-
cording to him, would have derived from their frog genes. This rather
far-fetched turn of the plot becomes quite significant when we und.er-
stand it as another strategy by means of which one group o‘f species,
many of which are currently endangered, turns out o be assomatedk Wl‘f:h
the excess and havoc wrought by a quite different group of species in
Hamimond’s theme park. ‘ .

Perhaps even more important, the fantastic extrapolation of CLllI'I'EI:lﬂY
available genetic engineering techniques documentecll by th.e movie Wlth-
in the movie establishes a scenario in which species extinction is re-
versible and therefore no cause for concern: if minute amounts o‘f DI\‘TA
suffice to re-create a whole range of species, then no loss of biodlvers%ty
need be permanent, because extinct species can be brought back. at will,
The possibilities inherent in such a technology are so f.ar—reachmg that
one might wonder why the visionary John H_ammond, instead of fanta-
sizing about a therne park, does not market his patent ‘[0. any of the many
institutions that would unquestionably be eager to use it, from pharmz.l—
centical companies to agribusiness corporations and all thte way to envi-
ronmental associations. Such usage of his innovative technique oif genet-
ic engineering would seem to be a much more lucrative source of mcome
than a theéme park on an island more than a hundred miles off the co?st
of Costa Rica; but then, Hammond is portrayed as an entreprene'ur driv-
en by imagination rather than lust for profit, and the 'recuperatmn ofa
past that humans have never seen with their own eyes is clearly more at-
tractive to him than merely practical applications of the technology. Ye? it
is precisely the ability genetically to return to the past that m_ak.es species
extinction, in the world of Jurassic Park, a reversible and negligible affair.

Or so it looks at the beginning. Much of the film and its selquel, of
course, are designed to show that resurrecting the genetif past is noF as
uncomplicated a project as Hammond imagiges. Speae‘s rest.rcutlon
quickly reveals itself to be a dangerous and horrific enterprise as it turns
into a persistent threat to human life: by the end, t@e two ﬁ.lms seemto be
suggesting that even if future advances in genetic engineering were to
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make the re-creation of lost species possible, this would certainly prove
to be thoroughly undesirable. This impression is centrally conveyed
through the sense of excess mentioned earlier, which accompanies al-
most every appearance of dinosaurs in the two films. The sense of won-
der that their gigantic stature at first evokes in both scientists and chil-
dren vanishes quickly. Instead, the animals turn out to be persistently
associated with uncontrollable fluids and repulsive body secretions: in
both films, their appearance is accompanied by tropical storms that turn
the islands into unnavigable swamps of mud. In Jurassic Park in particu-
lar, humans are again and again confronted with dinosaurs’ bodily secre-
tions, from the oversized piles of stegosaurus dung that the teany’s paleo-
botanist delves into, to the sticky black fluid that a small dinosanr squirts
into a computer programmer’s face before devouring him; and even
an otherwise friendly brontesaurus ends up sneezing full force into
Hammond’s granddaughter’s face just when she had begun to feel a bit
of reluctant sympathy for the creature. Beyond this emphasis on the di-
nosaurs’ physically repulsive aspects, both films foreground the carnivo-
rous species and present them as perpetually hungry, aggressive, and
violent predators who pursue humans into the most unlikely hiding
places—from the park’s computer control room to the restaurant kitchen
and the basement where the central electric panels are located. As the plot
unfolds, the viewer is less and less able to sympathize with the dinosaurs,
except when they efficiently dispose of characters that the spectator has
come to despise. But by the end of each of the two films, it is difficult not
to conclude that species extinction may not be such a bad thing if the life
of animals so persistently interferes with the well-being of humans. Ex-
tinct species, in other words, end up seeming expendable and undesir-
able, an excessive presence that humans are better off without.
Understood as an oblique reflection on contemporary species loss,
then, Jurassic Park wards off potential anyieties over the decrease in bio-
diversity both by suggesting that advances in gene technology might
make species extinction reversible and by presenting the return of extinet
species as a dangerous excess rather than the filling in of a lack. Yet it
would be too simple to reduce the film and its sequel to this perspective,
dominant as it may appear. Clearly, there is also an obverse side to its de-
piction of dinosaurs as relentlessly aggressive and violent destroyers,
which emerges in the leitmotif that is repeated through bothi movies,
“Life will find a way.” As a summary comment on the plot of Jurassic Park
and The Lost World, this motto seems preposterous, both because life
processes are constantly being manipulated by humans and because the
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organisms that result are extremely destructive to other Jife-forms. Butit
does reveal a wishful thinking that underlies the two movies: the recur-
ring images of gigantic creatures able to inflict significant damage on hu-
mans and their technological tools of mastery over nature may well ex-
press nostalgia for the return of a natural world that would be a match
for human technology and not just a helpless victin1. This fantasy may be
the reason why Spielberg, in both films, shows extended sequences of di-
nosaurs battling not humans per se, but their technology, primerily auto-
mobiles: “If the dinosaur is the monstrous double of the skyscraper and
the railroad, it also finds its counterpart in the world’s largest consumer
of fossil fuels, the automobile. T. rex can recognize a worthy antagonist
when he sees one, so he attacks the park vehicle . . . and pushes it over a
cliff” in a scene that, as Mitchell notes, is repeated and extended in The
Lost World (222). This uprising of the animal world against technology
comes to a dimax when the velociraptors wreak havoc on the computer
station that controls the functiening of the entire park. If the two films
persistently foreground scenes in which extinct species come back to
smash products of high technology, it is to show a natural world with the
ability to fight back against the encroachments of a human civilization
that leaves little that is “natural” in place. This struggle is, needless to say,
temporary and doomed to failure, as is the fantasy that subtends it: the
“deadly rampage of a Tyrannosaurus rex through San Diego in The Lost
World makes it clear that the cost-—in human life as well as expensive
equipment and urban structures—of seeing such a fantasy translated
into reality is simply-too high. Only when the excess of nature that the
resurrection of extinct species represents is removed (by containing the
dinosaurs on isolated islands far from human populations) can human
society continue to function.

More broadly, such scenes can be understood as symptomatic of a
certain mainstream interest in endangered wildlife that is sustained only
s0 long as it does not interfere with human well-being (or what Western
societies in the late twentieth century conceive of as such); extinction of
other species becomes acceptable when they encroach upon human so-
clety. Yet it is worth remembering that the dinosaurs in these films, con-
sidered at another level, are-of course not representations of the wildiife
that humans usually encounter—not only because they are specimens of
the fauna of a historical period in which humans did not exist, but also
becanse they are products of computer technology; every step of the
cloning process through which they are created is controlled and adjusted
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by computers in a process that Mitchell calls “biocybernetic reproduction”
{(215-19). Hence,

Spielberg’s dinesaurs are pure creations of information science, at both
the level of the representation (the digitally animated image) and the level
of the represented (the fictional cloned creatures produced by biogenetic
engineering). . . . The architectural and mechanical medels of the organ-
ism give way to (and are absorbed by) informational models: the species
becomes a message, an algorithm: the boundary between organism and
machine, natural and artificial intelligence, begins to waver. (213}

Advanced digital technologies, in other words, become a means of, on
the one hand, generating an artificial version of the natural and, on the
other, re-creating a prehistoric version of the natural to which humans
normally have no direct access. In this sense, Spielberg’s prehistoric cy-
borgs are creatures that not onty bridge the gap between widely separated
time periods and disparate animal species, but also between the natural
and the digital—between extinction and electronics. It is through this
bridging that digitally orchestrated resurrection can become a response
to natural extinction.

Tigera: Electronic Evolution

This attempt o revert to earlier stages of anirmal life on Farth is not pure
cinematic fantasy; certain projects that are currently being undertaken in
the field of computer.science that has become known as “Artificial Life”
or AL zlso aim at reproducing, in the digital medium, some of the organ-
ic processes that shaped natural life-forms on planet Earth, One of these
projects, Thomas Ray’s Tierra (Spanish for “earth”), hints by its very
name at its objective of creating a computer-based equivalent of species
evolution and biodiversity; moreover, Ray explicitly links it to biological
preservation projects in Costa Rica—the country that already figured in
the baclkground of Spielberg’s imaginary species resurrection. Tierra,
however, forges a different type of link between contemporary species
loss and the creation of artificial animal life.

In general, Artificial Life encompasses a wide variety of projects that
attempt to simulate digitally the development and/or behavior of an or-
ganism, the evolution of a group of organisms, or the functioning of
complex ecosystems. Some AL researchers view their work principally as
an attempt to develop models for biological and ecological processes
such as the flight patterns of birds in a tlock or the cooperation among
ants or bees. Others, however—Thomas Ray among themn~—make a much
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stronger claim for the discipline in that they understand it as a synthetic
biology, a biology that studies possible evolutions of life, in contrast to
analytic biology, which examines actually existing organic forms. What
this implies is that the self-replicating and evolving strings of computer
code they design not only model forms and processes of “natural” bio-
logical life, but indeed constitute a life-form of their own, silicon- rather
than carbon-based.? Clearly, this entails a very different understanding of
the digital mediwm as not only a tool for representing and understanding
nondigital phenomena, but as an environment that can function as an
“alternative nature” with its own “ecosystems,” “organisms,” and “physical
laws™

in simulation, the data in the computer is treated as a representation of
something else, such as a population of mosguitoes or trees. In instantia-
tion, the data in the computer does not represent anything else, The data
patterns in an instantiation are considered te be living forms in their own
‘right and are not models of any natural life form. ., , The object of an AL
instantiation is to introduce the natural form and process of life into an
artificial medium, This results in an AT form in some medium other than
carbon chemistry and Is not a model of organic life forms. (Ray, “An
Evolutionary Approach,” 180)

Anthropologist Stefan Helmreich and literary critic Katherine Hayles
have analyzed in some detail the philosophical assumptions that such
claims rely on; centrally, they argue, this kind of hypothesis replicates the
conventional Western assumption that form is more essential than mat-
ter in determining identity: the A-lifers’ claim is precisely that their digi-
tal populations replicate the patterns of life rather than its specific mate-
rial incarnations. Both Helmreich and Hayles strenuously object to what
they see as the devaluation of the body and embaodied life in such scenar-
i0s.10 Whereas this may be true of the philosopy that underlies AL in
general, Ray’s Tierra establishes a complex connection between the natu-
ral and the digital that is not exhaustively described by this critique.
Among the wide variety of AL projects that have been undertaken
since the early 19908, with very different goals and terminologies, Tierra is
particularly flluminating because it links digital concerns quite explicitly
to species preservation. In this project, a string of code called the “ances-
tor” with a program for self-replication is allotted a certain amount of
memeory space and allowed to reproduce; in order to imitate the work-
ings of natural evolution in the digital medium, certain instructions effect
random changes in the code of the evolving “creatures” as an 'equivalent
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to genetic mutations, and others mimic mortality by queuing the crea-
tures up for erasure according to criteria such as age and success at per-
forming their tasks. The functioning of sexual reproduction is simulated
through the exchange of code segments between two creatures, who then
transfer it to the next generation in their own replication process, When
allowed to reproduce in this fashion over a period of time, an entire
“population” of strings of varying lengths and composition develops that
can be considered different species; these engage in complex relations
such as “parasitism,” one string using another’s replication instructions
to “procreate.” In other words, in Ray’s view, a veritable ecosystem with
varied relations between different types of species evolves. Even though
the biological terminology suggests animal-like organisus, there is no
graphic representation attached to these entities that would make Tierra
resemble computer games such as SimLife; the “creatures” are simply
strings of computer code.!!

‘Twe aspects of this project are particularly noteworthy for the pur-
poses of this analysis. First, Ray’s plan is not to contain this experiment
on a single computer or mainframe, but to create what he calls 2 “digital
reserve” on the World Wide Web for these organisms. Second, he explicit-
ly establishes a parallel between this digital exploration and a rain-forest
conservation plan in northern Costa Rica that he himself is involved in
(and where he owns land that is to be part of the reserve), He joins these
two projects together in a paper titled “A Proposal to Create Two Bio-
diversity Reserves: One Digital and One Organic,” which characterizes
them as folows:

The digital reserve will be distributed across the global net, and will create
a space for the evolution of new virtual life forms. The organic reserve will
be located in the rain forests of northern Costa Rica, and will secure the
future of existing organic life forms.

The proposed project will create a very large, complex and inter-
connected region of cyberspace that will be inoculated with digital organ-
isms which will be allowed to evolve freely through natural selection. The
objective is to set off a digital analog to the Cambrian explosion of diver-
sity; in which multi-cellular digital organisms (paralle! MIMI processes)
will spontaneously increase in diversity and complexity, If successful, this
evolutionary pro cess will allow us to find the natural form of parallel
processes, and will generate extremely complex digital information pro-
cesses that fuily utilize the capacities inherent in cur parallel and net-
worked hardware.12

From Extinction to Electronics 69

This project of creating a reserve for digital organisms on the global
computer network shares with the Jurassic Park of Michael Crichton’s
and Steven Spielberg’s imagination the endeavor to recapture a part of
nature’s past that is usually inaccessible to humans. Both Jurassic Park
and Tierra therefore have a historical dimension that is implicit in their
biological project. Specifically, it is an ancient diversity of species that
both projects are designed to re-create: unlike other AL researchers, Ray
emphasizes, he aims at simulating not the moment of the emergence of
life as such, but the “origin of biological diversity” in the “Cambrian ex-
plosion oo million years ago” which “invelved a riotous diversifica-
tion of life-forms” (“An Approach to the Synthesis of Life,” 112-13). But,
of course, Ray does not conceive of his project as mere simulation: as
Katherine Hayles has pointed out, he never hesitates to use the adjective
natural in referring to digital processes, implying that the populations he
designs would develop according to an evolutionary logic that is fully
equivalent to that of the natural world.!3

“A Proposal to Create Two Biodiversity Reserves,” however, which es-
tablishes this equivalence clearly through the juxtaposition of the digital
and biological projects, remains at the same time curiously elusive about
what exactly the relationship between the computer experiment and a
particular rain-forest conservation project really is assumed to consist of.
Obviously, their appearance side by side is meant to make the proposal
for a digital reserve appear as serious and important as attempts to safe-
guard the natural environment. But beyond that, both the natural and
the digital projects seemn to form part of one overarching purpose, to pre-
serve and perpetuate life in both the forms that we currently know and
the ones that might vet emerge. If a “Cambrian explosion” of digital life is
in some respects a repetition of processes that have historically taken
place in nature, it might in another sense also be understood as a con-
tinuation, an extension of the evolutionary narrative to as yet unheard-of
life-forms. ¥f this is so, then Ray’s project participates at least implicitly in
a relatively long history of envisioning computer networks as the next
step in evolution, although this has usually been understood to refer to
human evolution; from French theologian and paleontologist Pierre
Teilhard de Chardin and media theorist Marshall McLuhan to some of
the fringes of the contemporary computer culture, the emergence of digi-
tal networks has repeatedly been interpreted as the prelude to the birth of
a new form of collective human consciousness that would be equivalent
to the next major step in human evolution.! Ray’s project operates less
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anthropocentrically by focusing on life in general rather than on human
life specifically, but it belongs to the same complex of ideas,1s
Yet there remains a curious tension between the prospect of an explo-
sive multiplication of life-forrns in the digital sphere and the threats to
habitats and species diversity in the natural world that make the creation
of biological conservation areas necessary in the first place. Seen from
this perspective, the motives for creating each of the two reserves come to
seem radically different; whereas the Costa Rican reserve would be in-
tended to protect the reduced biodiversity that can still be saved from the
spread of human populations and their environmental impact, the digi-
tal one is designed to give rise to a rapid increase of diversity among
cyberspecies. Biological conservation, in other words, is a last attempt to
ward off further loss, whereas digital conservation is, on the contrary,
meant to {rigger huge gains in species diversity. This fundamental dif-
ference between the two projects, which in Ray’s article appear to be
seamlessly connected, raises the question to what extent setting off a
“Cambrian explosion” of life-forms in cyberspace is a strategy of com-
pensating at least imaginatively for the current rapid loss of biodiversity
in the natural world. To ask this question isnot in any way to cast doubt on
Ray’s environmental commitment and the seriousness of his ecological
project, but rather to explore one of the reasons—-especially for a com-
puter programmer who is also a biologist.and deeply concerned about
environmental issues——ihat might lie behind the insistence that digital
organisms be considered genuine life-forms of their own rather than
simulations of natural ones.

Muck has been written about the way in which electronic culture
might come to reshape current social structures and the experience of
space that goes along with them. Frequently, in such analyses, the World
Wide Web is envisioned as an analogue to the metropolis and arban
space.lf The guestion that projects such as Ray’s Tierra and Spielberg’s
cyberbiology raise isto what extent computer technologies will also re-
mold our perception and experience of the natural world and other liv-
ing species. Ray himself clearly sees his concerns with ecology and digi-
tality as not only cotmpatible, but indeed complementary, aspects of the
same overriding exploration of life in different forms. The danger that
this view brings with it from an environmentalist perspective is that it
might reinforce the neglect of problems that beset natural wildlife in the
late twentieth century'in favor of the more appealing prospects of digital
populations of “creatures”; if the latter really are equivalent to the for-
mer, they can offer a convenient means of escape from the unpleasant re-
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alities of ecological deterioration and species extinction into a dlg_?(,iﬁl:)al
world that is not subject to the same sets o{.pro‘blems. The lack created by
diminishing nature and disappearing species, in other. words, m?Y.-COIEe
to be filled in the cultural imagination of cor:nputer-hterate 50c1egfs ¥
alternative life-forms on the global Web. This is 1o doub*f ff:_l.l’ frm:n e vx;
sion that Ray intends; but if studying populations 0}5 ch‘gltai.m .?al.nslm_
and their evolution can become an incentive for 1'.E:t111nk1ng similar phe

nomena in nature, it can also, and by the same .logu:, become a subs_.tlti.ltf;
for concerning oneself with the natural world itself and the dangers tha

it faces.

Dreams about Electzic Toads ) B
This possibility is realized in what is probab.ly the jbest-lmown vlismn gf ?
wotld in which the natural world and wild an{mal species ?V]; . 11(5)3
appeared and been replaced by human-made animals: _Pi'uhp I?. 1;:8)
classic science-fiction novel Do Androids Dream of Electrllc Sﬁeep. (?9 .
Dick’s novel does not yet envision the kind of species exunFtlon owing to
pollution and habitat destruction that biologists and eneronm?]?talgts
are currently mest concerned about; rather, the world it <;1es<:r11 esd ; }311:
been devastated by “World War Terminus,” a nuclear war th.at ha.s.: ald ‘
natural world to waste and covered it with a Iayer of- radioactive Es .
Most humans have left Earth for extraterrestrial c:lolomes, a1.1d ‘those1 hat
remain are threatened by infertility and degrad‘fltlon ?f their mex?tla ca-
pacities. There are no wild animals left: the few live am‘mals that. stil CX.IST.
are carefully bred and sold as coveted private possessions. Unhllce (sicT zs
of other postnuclear sci-fi scenarios that seem by now hopelessfy ate n,
Dick’s novel has preserved an eerie refevance becat}se it do‘es not oculs 0
nuclear warfare as such but on the daily lives of falr.ly ordinary ’peop e 2
a world in which few vestiges of the “natural” remain. Humans chﬁnge
relationship to animals in such & world emerges as one of the central top-
i 17
© Iorllc :El;;snc?}‘:ttxt, one scene toward the end of the text takes on particu-
lar significance. Rick Dreckard, a bounty h.untell‘ and the novel sl?gotagon
nist, flies from San Francisco to the rad}oac‘twe 1‘10rth'ern (;a i t}?rmElL'_
desert. After experiencing an almost mystical 1.dent1ﬁcat1on with hc reli
gious idol Wilbur Mercer in the middle of this bleak landscape_, e iets
back into his hovercar and is just about ready tf) fly bick to t.he Cltif W] 61('11
a slight movement among the rocks catches his eye. An ammal,} he .13211 :
to himself. And his heart lugged under the excessive load,‘the 5 10?3 'S :I
recognition. I know what it is, he realized; I've never seen oné before bu
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know it from the old nature films they show on Governrent TV, They’re
extinct! ke said to himself” {236). The animal moving among the rocks is
a.frf)g—a toad, to be exact, and Deckard, who has spent the last 48 hours
Iglhng six androids of the most advanced and intelligent type, cautiously
lifts it up, puts it in a cardboard box, and fiies home both shocked and
elated. On top of his achievement with the androids, he expects, he will
now be honored as the rediscoverer of an animal species believed extinet,
Because such rediscoveries happen so rarely, he cannot quite remember
what the reward for it is: “Something about a star of honor from the U.N.
and a stipend. A reward running into the millions of dollars” {237).
Becaus_e Deckard had used up his bounty money for the androids just a
few hours earlier as a down payment for a live goat that it will take him
years.to pay off, this reward would relieve a considerable financial burden
for him. But what most deeply thrills him about his discovery is not the
potential financial benefit, but the encounter with a living, organic ani-
ma.l that is, in addition, one of the two that are sacred to Wilbur Mercer.
This scene repeats, at a smailer scale, the {maginative gesture that also
shapes Jurassic Park and the Tierrg project—the recuperation by humans
of lost animal species.
' As in Spielberg’s film and Ray’s AL project, however, this recuperation
is rediated and in the end contained by advanced human technology.
When Deckard arrives home, he finds out not only that another android
has avenged her friend’s death by killing his newly purchased goat, but
‘aiso that the frog is electric. Like the sheep Deckard has long owned: it is
just apother one of the countless artificial animais that populate Dicls
‘futurl.stic San Francisco, robot specimens so sophisticated and lifelike
in their appearance and behavior that only the discovery of their well-
hidden electric control panels wili give them away. When Deckard finds
this out, he is disappointed, but not devastated; his wife orders a supply
of electric flies to feed the toad, and Deckard admits that “it doesn’t mat-
ter, Th.e electric things have their lives, too. Paltry as those lives are” {241).
ThlS discovery is so crucial to the novel that Dicl otiginally intended
to cail it The Electric Toad: How Androids Dreaim, 18 But Deckard’s state-
ment may come as a surprise at the end of a novel that has persistently
emphasized the difference between the real and the fake, and privileged
the authentic over the false, Fven though electric animals are common in
DiFk’s world because many people cannot afford live animals, their arti-
ficiality is carefully concealed from the neighbors. Androids are mass-
produced and used as a menial labor force in the extraterrestrial colonies
but mercilessly hunted down and exterminated when they escape frorr;
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their owners or travel to Earth. And yet Deckard’s admission that electric
life is also a kind of life may be understandable in the context of his so-
ciety, where most humans can only experience other species through the
intermediary of electric artifacts. Indeed, in his world, concern over and
empathy with animals has become the principal defining characteristic
of what it means to be human. After World War Terminus, the novel in-
dicates, all citizens were obligated by law to take care of at least one ani-
mal; this law no longer exists but has mutated into social custom-—a cus-
tom so strong that those who are unable to afford real animals acquire
electric ones to remain socially reputable.

Bven more important, concern for animal welfare is the central recur-
ring topic in the question-and-answer test that bounty hunter Deckard
routinely administers to ascertain whether an individual he has appre-
hended is human or android. The test equipment measures the emotion-
al reaction of the subject to scenarios that include deer antlers mounted
on walls, collections of butterilies, meals of oysters, bullfight posters, or a
naked woman sprawling on a bearskin rug (the point of the scenario
being the bearskin rug, not feminine nudity}. Humans, theoretically at
least, will display instinctive reactions of repulsion at such scenarios
of animal death and exploitation, whereas androids typically will not.
This criterion of distinction is interesting because the general claim
in Deckard’s society is that androids do not have empatly with other
beings; presumably, to the extent that such an emotional capability s
testable at all, it could be assessed through scenarios involving humans as
well as animals. But of all the questions in Deckard’s repertoire, only one
involves humans; all the other ones hinge on references to humans’ ex-
ploitation of animals.

The fact that most of these scenarios would appear entirely common-
place and hardly a reason for particular disgust to most late-twentieth-
century Westerners has sometimes been interpreted to mean that Dick
intends to ridicule the way in which the boundary between humansand an-
droids is drawn in this culture, and to suggest that it is all mere ideology—
an ideology that the protagonist in the end recognizes as such and tran-
scends.’* 1 do not believe that the novel actually sustains this post-Haraway
perspective;?0 that the test scenarios seem commonplace to Dick’s average
reader could just as well be his indictment of Western culture’s fundamen-
tal insensitivity to and relentless exploitation of animals. And although it
is true that much of the first half of the text seems designed to make the
reader side with the android characters and to blur the boundaries between
them and their human antagonists, later plot developments radically shift
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reader sympathies. In ane of the novel’s most excruciating scenes, 2 hzman
w.ho has befriended several androids, John Isidore, watches with horror as
his android friends willfully and thoughtlessly cut the legs off a spider one
b?f one to see how many it needs still to be able to walk, In this scene., the
difference between humans and androids could not be more marlced:’ not
only do the androids think gradually mutilating the spider is excellent fun.
they also fail completely, at first, to understand Isidore’s reaction, inter—J
preting his horror as a response to unsavory revelations on the TV pro-
gram running in the background rather than to their own actions, Com-
bined with the other android’s revenge killing of Deckard’s goat, this scene
f:onﬂrms precisely the perception of androids as incapable of understand-
ing and feeling with other living beings that much of the preceding text
had seemed to portray as mere prejudice, l
What follows from this shifting representation of the androids is that
:the distinction between humans and androids is not exactly symmetrical
in the novel fo the one between real and electric animals, as one might at
f'1r5t assume. Deckard’s final assertion that electric things have their own
lives does not automatically extend to androids—among other things be-
cause androids are not really electric: unlike the artificial animals, they
have £o electronic circuits and no hidden switch plates, but are organi-
cally indistinguishable from humans (hence the necessity for psychologi-
cal testing}. They are not, like Deckard’s electric sheep and toad, tme-
chanical but organic artifacts, Dick seems willing to blur the line betjween
real and electric animals because both types of animals help to define
what is uniquely human; if he is in the end unwilling also to accept an-
firoids as humans’ equals, it may be precisely because being an android
in t1‘1e novel, is not so much equivalent to being a technological object a;
eqx’.u'valent to having a certain attitude toward the natural world. The in-
ability to empathize with other living beings that characterizes one domi-
nstnt perspective on nature in the Western wozld is Pprecisely the one Dick
rejects as inhuman by contrasting tle human-fooking androids with ad-
vanced htumans who are no longer capable of such insensitivity. Viewed
on these terms, Dick’s novel remains a complex critique of some of the
Schiai and cultural forces that have brought about ecological deteriora-
tion an‘d species extinction, at the same time that it accepts technology to
a certaln extent as a replacement for irrecuperably lost nature. '

Teward Cyborg !Envimniﬁenta!ism

All three of the cultural products I have discussed can be understood as
attempts to envision and redefine the role of nature in general and the
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animal in particular in a world that is almost entirely shaped by human

culture and technology. In all three, technology comes to serve as a means

of recuperating a lost species diversity; but whereas Jurassic Park ulti-

mately rejects this atterupt as excessive and dangerous to human well-

being, Ray’s Tierra project views the diversification of electronic life-

forms as ot only a repetition of animal evolution, but an extension of it.

And Dick’s Do Androids Dream of Blectric Sheep?, while it posits the ani-

mal other as crucial to the definition of what is human, accepts that the
technological simulation of animal life may be able to fulfill the same
function. From an environmentalist perspective, one might want to
reject all three approaches: Spielberg’s because it implies a trivialization
of the dangers of species extinction, Ray’s and Dick’s because their ac-
ceptance of electronic or electric life-forms as equivalent to organic ones
could well entail diminished concern over the fate of actual animal popu-
lations.2! Although T am not unsympathetic to such criticism, it seems to
me worthwhile to suspend it at least temporarily so as to explore the im-
plications of the three works more fully.

The merit of Spielberg’s, Ray’s, and Dick’s imaginative scenarios, even
and particularly from an environmentalist viewpoint, lies in the fact that
they capture something that is indeed essential about the human rela-
tionship to nature in the late twentieth century: the fact that for the ma-

«jority of the population of industrialized nations (and of an increasing
number of developing ones), the experience of nature is heavily mediated
by technology. One need not even point to such events as the cloning of
Dolly the sheep, the recently begun production by Mitsubishi of battery-
run replicas of extinct marine species, or the release by Sony Corporation,
in May 1999, of the first robotic pet dog, AIBO (retailing at $2,500), to il-
Justrate the “realism” of Spielberg’s and Dick’s visions;?? it is sufficient to
note that especially for urban populations, biological diversity has already
become a virtual reality of sorts, one that is conveyed centrally by a wide
array of TV documentaries and entire channels devoted to nature and ex-
otic wildlife, whereas everyday urban life exposes humans to an extremely
Hmited number of animal species, Dick anticipates this situation most ex-
plicitly through Lis protagonist Rick Deckard, who reflects at one point
that “[n}ever in his tife had he personally seen a raccoon. He knew the
anima only from 3-D films shown on television” (40), just as he only
recognizes the toad for what it is by remembering televised images. In
Western sacieties, even the disappearance of nature-—including species
extinction—has becore a televised spectacle. Given that—ecotourism
notwithstanding—the role of such mediations in shaping experiences
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of nature is likely to increase rather than diminish in the future, and that
it would be difficult or impossible for most of the population of industri-
alized countries to return to a more direct expaosure to the natural world,
the three works I have discussed raise the Important question of how best
to envision the relationship between the natural world and simulations
of it in their role for late-twentieth-century human cultare, science, and
society.?? ' '

To say this, however, is to point not only to the merit of these works

but also to their weakness, for it implies that all three envision the issue of
species extinction and the relationship between real and artificial nature
from a relentlessly speciesist Perspective. Animals are envisioned and as-
sessed in terms of the benefits or drawbacks they bring to human knowl-
edge, experience, and comfort, not as beings with an independent rightto
existence. The dinosaurs of Jurassic Park are created for the entertainment
of humans, Ray’s electronic creatures for the sake of scientific study, and
Dick’s animals to enhance the experience of being human (as well as, not
unimpartantly, indicators of social status). Dick’s novel in particular ex-
plicitly emphasizes the protagonist’s “need for a real animal” (42) and his
sense that he “coulds’ go on with the electric sheep any longer; it sapped
[his] morale” (170). Animals in particular and the natural world in gener-
al seem to have no intrinsic value in these works apart from thefr func-
tionality for humans and their needs and desires. As a consequence, if
simulations can be shown to fulfill the same functions adequately, the im-
perative to preserve or protect what s left of the natural world is consider-
ably diminjshed in importance. If Ray’s and Dick’s works in particular are
understood to make claims in favor of electronic and electric life-forms
that at least implicitly reduce the significance of organic life—which one
could sum up in Rick Declard’s discovery, at the end of Dick’s novel, that
“electric things have their lives, too”—these claims would have to be re-
jected from an environmentalist or animal rights perspective.

But Ray’s and Dick’s approach to “cyborg” animals cannot be surmed
up quite 50 neatly; upon closer inspection, a somewhat different conclu-
sion imposes itself, Especially when one considers that Dicl’s protagonist
is a hunter of androids, his insight actually amounts to an acknowledg-
ment that the lives and needs of his species, organic hamans, are not
the only ones that count, In an oblique fashion, Deckard renounces the
speciesist viewpoint that had guided him eatlier when he accepts the
electric toad as its owa kind of living being. Such an acknowledgment is
even more prorounced in Ray’s Tierra project. In several essays on Tierrg,
Ray emphasizes that biology currently has to base all its conclusions
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about life on one type only, the carbon-based life t.hat dOH’iiIl%ltﬁS .the
planet Earth. Short of traveling to other planets with alternative hfe_-
forms, an option that is not currently available, hl:unans must stud-y arti-
ficial life processes on their own planet so as to gaina sense of alte.miltw%
types of species evolution {“An Approach to ‘tl?e Synthesm'of Llfe‘, .111,
“An Bvolutionary Approach,” 179). Of course, fh1.s argument is not direct-
ed against a speciesist perspective that would insist on the primacy of hl-.}—
mans so much as one that would much more broadl"y. er:?phiasme the pri-
macy of organic life, Still, the thrust of Ray’s essays is sunlﬂar to that of
Dick’s novel insofar as its aim is, in the end, to broaderll clalms'on behalf
of one species or set of species to include a wider variety of llfe—fc{r{gsi
Clearly, one of Ray’s objectives in bringing together Plans for a chgl'ta
and a biological resefve is precisely to give a sense of this greater dlveF51ty.
What I am arguing, therefore, is that the endorsement of technologically
generated life-forms in both Ray and Dicic nieed not be understood as a'
threat to the claims an environmentalist might want to_malce on behalf of
natural life-forms; rather, the advocacy of the cyborg ammal can be viewed
as at least in part a call to abandon speciesist prejudm.e and to acc?ept al-
ternative life-forms as beings with an existence aIlld rights of their own.
It is my contention that if we accept this reach{lgfor at least. acce;ft
that it coexists with a more antienvironmentalist interpretation—it
«could become a point of departure for rereading the ﬁgure of the cyborg
from an ecological perspective, In a sense, this ¥ereadmg x«{ould be com-
plementary to Donna Haraway’s well-known m'terpreta.tmn C{f the cy-
barg in her “Cyborg Manifesto.” Flaraway’s ob}'ectﬂfe in thl's seminal essay
was to break the persistent associations of the femn'}me with the na?:u.ral,
and to turn the potential of technology (typically Iml(e.d to I'nasclzuhmty)
and fusions of the organic and the technological into imaginative tools
for redefining femininity. More than a decade later, the crucial ‘concegtu-
al task for envirenmentalists in their encounter W.ithla Profusmn of im-
ages and narratives that privilege recent technolc?gles is, in some respects,
the opposite one: how to reconnect this ex;l}lo‘su_m .Of the technoloixca]
imagination with a concern for the rapidly dlm@shmg natural WOI‘I. .In
this context, the figure of the cyborg, and in particulax th-at of the a}mrflal
rather than the human cyborg, takes on a somlewh:-%t different signifi-
cance. Not merely the symbol of a nature finally vanquished by techn.ollo_gy
that it sometimes can be, the animal cyborg also points to the po§s1_i31hty
of a different relationship between species: one that no longer privileges
the rights of humans—feminine or mascuﬁne—mr.er those of all other
forms of life, but that recognizes the value and rights of nonhuman



78 Ursula K. Heise

species along with those of humans. Viewed in this way, the animal cy-
borg can take us, through the discovery of otherness in our own techno-
logical creations, to the recognition of and respect for the nonhuman
others we did not make. If the recuperation of extinct animal species by
technological means in the works discussed carfier points fo this possi-
bility, they open the way for reconsidering the imaginative functions of
technology from an environmentalist perspective.

Notes
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Europe for Pokémorn creatures that formed the core of computer games, an ani-
mated television series, a movie, and an abundance of toy products. Their creatoz,
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Pokémon as, amiong other things, an opportunity for a new generation of chil-
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“PokéMania,” Tirme 154 (November 22,1999): 84.
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Synthetic Biology: Zen and the Art of Creating Life,” in Artificial L:'ﬁz:'(An Ove:juieul:
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Sampson {Princeton, N.J.: Princeton University Press, 1994); ]u.ho Fernandez
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the World Wide Web at http:/fwww.hip.atr.co.jp/~ray/, which pro‘WCFes links 1:'0
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project, see also his articles “An Approach to the Synthesis of Life” and “An
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12. See Ray’s link, http://www.hip.atr.co.jp/ ~ray/pubs/reservesireserves. html.

13. “In Ray’s rhetoric, the computer codes composing these ‘creatures’ be-
come natural forms of life; only the medinm is artificial” (Hayles, How We Be-
came Posthuman, 224).

14. See Pierre Teithard de Chardin, “Une interprétation plausible de I"Histoire
Humaine: La formation de 1a Noosphere]” Revue des questions scientifiques 118
(1047}: 7-37; Marshall McLuhan, “Interview,” Playboy (March 1969): 53~74-1; and
Douglas Rushkoff’s more recent restatement of this idea in Cyberia: Life in the
Irenches of Hyperspace (San Francisco: HarperCollins, 1994}. Mark Dery briefly
comments on this evolutiotary narrative in Escape Velocity: Cyberculture at the
Bnd of the Century (New York: Grove, 1996), 45-46.

15. See also Hayles’s discussion of the fundamental role that evolutionary
narrative plays in Ray’s presentations of the Tierra project both in his writings
and in a videotape released by the Santa Fe Institute (How We Becarme Post-
human, 225-31),

16, William 7. MitcheiPs City of Bits: Space, Place and the Infobahn (Cam-
bridge: MIT Press, 1995) is a book-length: exploration of this analogy.

17. Ridley Scott’s film Blade Runner, which is Ioosely based on this novel and
a classic.in its awn right, significantly reduces the importance of animals to the
plot; whereas a “replicant” owl and an artificial snake do appear in the mavie
their role is entirely marginal, as opposed to the central significance of electrici
animals in the novel. Blade Runner, dir. Ridley Scott, pertl. Harrison Ford, Rutger

Hauer, Sean Young, Daryl Hannah, and William Sanderson, Blade Runner
Partnership/Ladd Co./Sir Run Run Shaw/Warner, 1982,
18. See Lawrence Sutin, Divine Invasions: A Life of Philip K. Dick (New Yorlk:
Harmony, 1989), 306-7.
19. See Jill Galvan, “Entering the Posthuman Collective in Philip K. Dick’s Do |
Androids Dream of Electric Sheep?,” Science-Fiction Studies 24 (1997): 414, 42728
2G. This is confitmed, among other things, by Dick’s own reflections on hu-.
mans and androids in his essays “Man, Android, and Machine,” “The Android
and the Human,” and “Notes on Do Androids Dream of Electric Sheep?” For Dick
the blurring of boundaries between machine and human is tragic and not, as in)
H_araway, a phenomenon to be celebrated for its emancipatory potential, See
Dick’s “Man, Android, and Machine.” “Notes on Do Androids Dream of Electric
Sheep?,” and “The Android and the Fuman,” in The Shifting Realities of Philip K.
Dick: Selected Literary and Philosophical Writings, ed. Lawrence Sutin {New York-l
Pantheon, 1995}, 211732, 155-61, 183210, respectively, .
. 21. As mentioned earlier, Ray’s and Dicics approaches could also be criticized
in terms of their underfying understanding of the concept of “life.” Because such
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a critique has already been elaborated in detail by Helmreich and Hayles, I will
not pursue this aspect further here.

22. For Mitsubishi’s rebot sea bream and Sony’s AIBO, see “The Call of Na-
ture,” Econoriist 351 (June 5,1999): 78-7¢. Information and images of AIBO can
also be accessed at Sony’s Web sites hitp://world.sony.com/robot.

23. Akira Mizuta Lippit's Blectric Animal: Toward a Rhetoric of Wildlife (Min-

neapolis: University of Minnesota Press, 2006}, which appeared after the initial
draft of this essay was completed, asks a related question about the disappearance
of wildlife and the function of technology in the late nineteenth and early twenti-
eth centuries. Lippit’s central claim—which he discusses specifically with regard
to photography and film, though he also seems to extend it to other fields ranging
from electricity to quantum mechanics (see chapter 5, nn. 72-75)—4s that “nmod-
ern technology can be seen as a massive mourning apparatus, summoned to in-
corporate a disappearing animal presence that could not be properly mowrned
because, folowing the paradox to its logical conclusion, animals could not die. Tt
was necessary to find a place in which animal being could be transferred, main-
tained in its distance from the world” (188-8g). In its broad generality, Lippit’s
claim is not supported by the evidence and argument he presents, Although cer-
tain instances of animal representation in early photography and film he discusses
are fascinating, this does not warrant the conclusion that these technologies in
and of themselves are a response to the loss of animal life—a claim that Lippit
supports by recurring to late-twentieth-century theories of these media whose
applicability to the late nineteenth century remains unproblematized, It is, at any
rate, not clear exactly what Lippit means by the “disappearing animal presence”;
although he sometimes seems to refer primarily to the diminishing importance of
animals in modern urban life (187), he seerns to be thinking of actual species loss
at other times (1-3, 184). But if species extinction is the reality he has in mind, then
theassumption that animals are unable to die loses much of its meaning; as Lippit
himself argues, the sense that animals cannot die is predicated both on their in-
ability to speak (and therefore to “experience death as death” [z70]} and on the
perception that “animal being cannot be reduced to individual identities. It is dis-
persed thoughout the pack or horde, which preserves the individual organism’s
death within the framework of a group body or identity” (172-73). Consequently,
it would seem, if the pack or entire species goes extinct, animals do acquire the
ability to die, which would undercut the logic of the mourning process Lippit at-
tributes ta the technological apparatus. The generality of Lippit's claims and his
lack of specificity in discussing both the status of animals and the conditions
under which particular techniologies emerge in the nineteenth century under-
mine the persuasiveness of an analysis that might otherwise have revealed poten-
tially interesting paraflels with the ene Tam proposing here.



