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Introduction

In November 2000 a cloned, endangered bovine was born on an indus-
trial-sized farm in Iowa. Named “Noah,” this gaur was created through 
an interspecies modification in the somatic cell nuclear transfer process, 
or what is more popularly referred to as cloning. Rather than use scarce 
gaur eggs in this cloning experiment, researchers from Advanced Cell 
Technology instead used surplus eggs from domestic cows.1 Retrieved 
from a local slaughterhouse, the common genes found in the nucleus 
of the cow eggs were removed so that the rare DNA in gaur bodily cells 
could be transferred in.tt Ultimately forty-four of these novel embryos 
were shipped to Trans Ova Genetics, a company in Iowa that uses 
assisted reproductive technologies to selectively breed cattle as part of 
the beef and dairy industries. Here the embryos were transferred into 
domestic cows, who acted as the gestational surrogates for their endan-
gered gaur counterparts. In the end, one gaur was born as a result of 
this experiment in interspecies cloning. Sadly, Noah died just days after 
birth. But if he had survived, this gaur would have moved from Trans 
Ova Genetics to the San Diego Zoo in order to become the world’s first 
cloned animal on display in a zoological park. 

Amidst high-profile controversies regarding human cloning and 
human embryonic stem cell research in the wake of Dolly the Sheep, 
the popular press reported rather positively on the world’s first cloned 
endangered animal. Indeed, one of the surprising facets of this and sub-
sequent endangered animal cloning projects has been the relatively high 
level of public support for such endeavors. Critics of cloning publicly 
conceded that even the most nefarious of biotechnologies could find 
good use. And public opinion polls showed that the American public 
supported this use of cloning over any other.3 Reproducing endangered 
animals is generally met with high levels of support, as conservation 
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has been positioned as an indisputably good thing to do.4 In this con-
text, the public good associated with reproducing an endangered ani-
mal trumped the possibly troubling expansion of cloning across a wider 
array of species. 

Meanwhile, the cloned gaur raised a significant amount of contro-
versy and debate both within the San Diego Zoological Society and 
across zoos more generally. In direct contradiction to the popularly 
held notion that cloning endangered animals was an unproblematic and 
even good thing to do, some zoo people questioned whether this kind of 
experimentation was appropriate with endangered animals. On the one 
hand, the incorporation of domestic animal eggs cells and surrogates 
into the reproductive processes of endangered species raised questions 
about the classificatory status of cloned animals. Given its biological 
and social links with domestic animals, could Noah even be considered 
part of the endangered gaur species? In addition, some questioned how 
cloning—a technology premised upon creating genetic copies—could 
ever assist zoos in their attempt to conserve biodiversity. Do cloning 
and other high-profile, biomedical technologies have a legitimate place 
in the scientific research agendas of zoological parks? In direct contra-
diction to public enthusiasm surrounding endangered animal cloning, 
many people in zoos have been rather ambivalent about such techno-
logical developments.

This book describes and characterizes endeavors to clone endan-
gered animals, along with the corresponding controversies in zoos. I 
contend that different cloned endangered animals embody different 
imaginaries regarding the future of wildlife on a planet that is increas-
ingly (understood as) shaped by human presence.5 Nature is thus being 
innovated in and through cloning experimentation. This is a nature 
that is marked by an ever-increasing loss of varied habitats, a grow-
ing number of species extinctions, and a full range of new kinds of 
dilemmas posed by global warming. It is also a nature that is being 
actively made in and through the techniques and knowledge practices 
of contemporary bioscience and biotechnology. Cloned endangered 
animals thus provide a window into how nature is being reproduced 
and transformed within a contemporary milieu that is marked by the 
joint processes of technological innovation and environmental crisis. 
As in most areas where reproductive processes are knowingly changed, 
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recalibrating nature with cloning is politically fraught.6 It is for this rea-
son—rather than a knee-jerk reaction against cloning per se—that the 
animals produced through interspecies nuclear transfer have been so 
contentious within zoos.

Reproduction

Somatic cell nuclear transfer has been used to birth animals of five 
different endangered species worldwide.7 After the cloned gaur died, 
Advanced Cell Technology conducted another cloning experiment in 
conjunction with the San Diego Zoo Global and Trans Ova Genetics. 
This time, the somatic cells they used were from a different endangered 
bovine species known as the banteng. The project resulted in the birth 
of one banteng that is currently on display at the San Diego Zoo.8 In 
addition, three litters of African wildcat clones have been born and 
two unrelated cloned cats reproduced a litter of healthy kittens at the 
Audubon Center for Research of Endangered Species (ACRES) in New 
Orleans, Louisiana.9 At the time of this study, scientists were using 
the technical process developed with the African wildcats to clone an 
endangered sand cat. One live birth resulted in 2008, but the cloned 
sand cat died about sixty days after birth.10

While the United States has been the base for much of the activity in 
cloning endangered animals, similar experiments have also occurred in 
Europe and Asia. In 2001, scientists announced the birth of a cloned, 
endangered sheep in Italy.11 In addition, researchers at the Zoological 
Society of London initiated a program in cloning amphibians in 2010. 
Scientists in China have been actively working to clone a giant panda.12 
And in 2008 the birth of a threatened wolf that is native to Korea using 
interspecies nuclear transfer was announced.13 

These cloning projects have operated in relation to either the zoo-
logical park or the nation-state. The cloned gaur, banteng, African wild-
cats, and sand cat—along with current attempts to clone frogs—are all 
embedded in zoos. Meanwhile, the cloned sheep, wolf, and ongoing 
attempts to clone giant panda are the result of state funding for the sci-
entific production of endangered native species. As such, there are two 
different kinds of sociological projects occurring under the rubric of 
“cloning endangered animals,” albeit ones that do interconnect. 
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Social studies of reproduction have emphasized that reproducing 
people—and, I would add, animals—is interlinked with the reproduc-
tion of social orders. The social organization of and cultural meanings 
attributed to the biological processes involved in reproduction occur in 
tandem with the reproduction of social forms, such as “the family” and 
“the nation-state.”14 Reorganizing biological processes through tech-
nology thus reproduces and transforms corresponding social orders.15 
State-funded projects in cloning native species are, for example, a site 
wherein different nation-states are developing their scientific iden-
tities as part of a global knowledge economy. These projects open up 
questions about how national identities are produced and transformed 
through the technoscientific reproduction of an animal, whose habitat 
is mapped onto state boundaries.16 Meanwhile, cloning endangered ani-
mals within zoos is a site where ideas about species preservation are 
being reworked. These projects open up questions about how “nature” 
is to be reproduced through science and technology. Different endan-
gered animal cloning projects are thus organized with reference to vary-
ing social forms, which means that the reproductive work that clon-
ing projects do differs based upon the organization of the experiment. 
This book thus focuses specifically upon cloning endangered animals in 
zoos. Research on state-funded projects in cloning endangered native 
species still needs to be conducted.

Much of the focus in social studies of reproduction has to date been 
on human reproduction. However, one of the key tensions that repro-
duction as an analytical device opens up is the relationship between 
humans and animals.17 It is well established, for example, that social 
practices deeming women responsible for reproduction have worked to 
conceptually equate women with animals and nature. Feminist schol-
arship has critiqued this equation, showing how an analogy between 
women and “lower” animals has reproduced gendered hierarchies over 
time.18 This conceptual tension is interlinked with a technical tension, 
wherein the practices of human and animal reproduction are interre-
lated. It is, for example, also well established that many technologies 
used to assist human reproduction were initially developed to repro-
duce animals in agriculture. But where the analogy between different 
kinds of humans and animals tends to reinforce the separation between 
humans and animals, the technical link between human and animal 
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reproduction tends to problematize this divide. The diffusion of repro-
ductive techniques across species has worked to emphasize that the 
biological reproduction of humans is continuous with the reproductive 
processes of nonhuman animals. This creates a space for exploring the 
ways in which the social organization of human and nonhuman animal 
reproduction is coconstituted as well.19

This book builds upon an emerging area of scholarship that explores 
the traffic between human and animal reproduction.20 This research has 
shown that animal reproduction is interlinked with social forms that 
are central to human social life, particularly capital, class, and the state. 
Extending this research, I ask how the practices of cloning endangered 
animals reproduce and transform ideas about nature in a critical his-
torical moment. To carry species forward into the future on a planet 
marked by human presence, the biological reproduction of many ani-
mals is being transformed. Enacting such biological transformations is 
a social practice, a site of human-animal relating. Ideas about nature 
and wildlife as separate from humans are necessarily problematized in 
bringing endangered animals into being through such relations. I map 
how biological transformations in endangered animal reproduction are 
coupled with social and cultural transformations in the idea of nature 
itself, to which the resulting cloned endangered animal stands as “wit-
ness” (Martin, forthcoming).

Biotechnology

It is a truism that much ink has been spilt on the topic of cloning. With 
the birth of Dolly the Sheep and developments in regenerative medicine, 
cloning reemerged as an ethical problem, one that has been described 
as nothing less than “global hyperventilation” (Hartouni 1993).21 The 
prospect of somatic cell nuclear transfer moving from animal to human 
bodies has preoccupied much of this discussion. Cloning humans has 
generally been assumed to be problematic on the basis of the argument 
that somatic cell nuclear transfer creates copies. This mode of reproduc-
tion is thought to deterministically create social situations wherein indi-
vidual identity would be lost, corresponding forms of excessive social 
control and commodification would arise, and social relations would be 
flattened.22 Bioethical and popular concern with cloning has thus linked 
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the social organization of biological reproduction with the reproduc-
tion of social orders. However, unlike social studies of reproduction, 
these discussions have tended to assume that cloning is deterministic 
and unified in its consequences. I critique this presumption across this 
book. Countering this dominant narrative on cloning, I argue that, like 
many other biotechnologies, the meanings of cloning are dependent 
upon its use and can thus vary across different milieus.

This book continues a long tradition of studying reproduction and 
reproductive technologies at the interface with Science and Technology 
Studies (STS).23 Both fields of scholarship emphasize that technologies 
are neither deterministic nor value neutral, but are instead sites of prac-
tice. Technological practices occur within and are constitutive of social, 
political, and economic processes that shape the form and meaning of 
the technology itself. As such, technologies come to embody the visions 
of their developers, reproducing their interests into the future.24 But the 
users of technologies can diverge from the “scripts” (Akrich 1992) that 
designers create.25 The goal of STS has thus been to understand tech-
nologies as gatherings, or as “matters of concern” (Latour 2004b) that 
bring different humans and—crucially—nonhumans together.26 I build 
upon this field to map out who and what has gathered together in clon-
ing endangered animals, and argue that the form these gatherings take 
embody an argument for doing species preservation in particular ways. 
As Donna Haraway (2008: 65) has shown, biotechnologies are ways of 
“making companions.”27 I ask what kinds of companionships are being 
made in the zoo through cloning practices.

Concepts like actor network theory as well as social worlds/are-
nas have been crucial in solidifying the idea that technologies do not 
simply reflect nature or society but rather make nature and society.28 
In other words, science and technology are sites where a range of dif-
ferent humans and nonhumans come together in productive ways that 
are constitutive of social life. Drawing on this analytic approach, this 
book “follows” (Latour 1987) cloning as it has settled down with vary-
ing humans and nonhumans in different zoos. This focus counters the 
notion that cloning determines social forms. Specifically, cloned ani-
mals are not objects here, but rather embodiments of a particular way 
to make and sustain social relations.29 They are “figures” in Haraway’s 
(2008: 4) sense of the word, in that they embody “material-semiotic 
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nodes or knots in which diverse bodies and meanings coshape one 
another.” Social studies of reproduction and science and technology 
studies combine in such an analytic focus, wherein the cloned endan-
gered animals stand as witnesses to the biological and social relation-
ships through which they were brought into existence. Such an analysis 
allows us to reconsider the meaning of “cloning” itself by highlighting 
the unique conditions through which different cloned animals come 
into being.

A key argument of this book is that the micro- and mesolevel prac-
tices involved in organizing cloning experiments serve as models for 
reproducing nature into the future. Different endangered animal clon-
ing experiments have been organized in different ways; the resulting 
animal stands as an argument for what kinds of relationships should 
form the basis for remaking nature. This future orientation speaks to 
both the reproductive and technological aspects of endeavors to clone 
endangered animals in zoos. On the one hand, these animals embody 
an attempt to carry forward into the future those animals that are hav-
ing a difficult time living on this planet, which is marked by an over-
whelming human presence. But in addition, much of biotechnological 
innovation today is rooted in a future orientation that is “promissory” 
(Thompson 2005).30 Claims regarding the future use of cloning for spe-
cies preservation create the grounds for its development in the present.31 

To conceptualize this dual positioning of a future orientation in 
cloning endangered animals, I build upon recent anthropological 
scholarship on potentiality.32 This emerging literature is centrally con-
cerned with the material and discursive consequences of future orienta-
tions that operate in much of biomedicine and bioscience today. Mette 
Svendsen (2011) has, for example, explored how the potency of embryos 
to become different kinds of things (e.g., individuals, research materi-
als, organs) is being conceptualized and acted upon in the context of 
in vitro fertilization (IVF) and human embryonic stem cell research. 
She contends that, in the cultural landscape of IVF as it is practiced 
in Denmark, the discourse of waste interacts with the material trajec-
tories of embryos. Svendsen thus focuses on the cultural repertoires 
that inform how different kinds of futures are enabled in the present. 
In doing so, she highlights the ways in which language about potential 
and the material development of embryos are coconstituted. Svendsen’s 
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object of inquiry is thereby the developmental process of the embryo. I 
interpret her work as showing how the medico-scientific space of IVF 
in Denmark shapes how embryos develop as “material-semiotic” (Har-
away 1991) entities in a field of potentiality. 

My approach to the future orientations of cloning builds upon 
Svendsen’s articulation of potentiality as an analytic. I also ask how 
the potential of cloning is being articulated today in practices that are 
informed by certain cultural tropes. These discourses shape the mate-
rial development of cells and resulting animals. But where Svendesen 
focuses on the development of embryos as part of IVF and stem cell 
research, my focus is the development of endangered animals as part 
of zoos and species preservation. Where Svendsen’s analysis revolves 
around the question of potentiality per se, I am interested in using this 
analytic to question how nature is being potentialized in and through 
the contemporary use of biotechnologies.

Nature

This book builds upon a substantial literature that has explored what 
biotechnologies do to our notions of nature. These literatures span 
social studies of reproduction, STS, and environmental studies, as well 
as environmentalism. I contend that the zoo represents an ideal site 
for asking how “nature” is being reproduced and transformed through 
technological means in the current sociohistorical moment that is 
marked by crisis, in a manner that links these various fields. While the 
zoo may admittedly be a marginal space in the global development of 
and traffic in biotechnologies today, it is nonetheless a space that has 
a long history of mediating changing notions of nature. This aspect 
of zoos makes it a rich site for considering the meanings and conse-
quences of biotechnologies. 

The first known zoo developed in Saqqara, Egypt, around 2500 B.C.33 
Since then humans have variously displayed wild animals in parades, 
fights, menageries, traveling shows, as well as modern zoos. To con-
ceptualize this heterogeneous history in wild animal collections, Nigel 
Rothfels (2002) has argued that zoos should be understood as an insti-
tution that mediates varied historical and cultural meanings ascribed to 
wild animals and nature through the social relationships and practices 
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that enable their collection and display over time.34 While research has 
explored how the zoo has mediated changing notions of nature through 
its contemporary display practices, scant scholarship has to date con-
sidered corresponding shifts in collection practices.35 Across this book 
I show that cloning and other assisted reproductive technologies repre-
sent new ways of “collecting” animals for the zoo. Building on Rothfels’s 
definition, I ask how these new kinds of reproductive practices mediate 
varied historical and cultural meanings ascribed to wild animals and 
nature. The zoo can thus differently refract the question of nature and 
biotechnology that has long been of central interest to both social stud-
ies of reproduction as well as STS.

Much of environmentalism has been skeptical of technologies gen-
erally, including biotechnologies.36 In articulating the ways in which 
global warming represents the “end of nature,” Bill McKibben ([1989] 
2003) vociferously argued against the use of biotechnologies to resolve 
environmental problems.37 If the unintended consequences of human 
technologies left us with a fully altered and thereby “artificial” planet, 
McKibben ([1989] 2003: 177) warned that biotechnologies would leave 
us with a planet intent upon human domination. He concluded that 
this would represent nothing less than the second end of nature.38 

That said, a more pragmatic approach to biotechnologies appears to 
be developing in some corners of the environmental movement today. 
Stewart Brand’s Whole Earth Discipline (2009) creates a space for tech-
nologies within the environmental movement. Given that humans have 
already changed the planet, Brand contends that the environmental 
movement must become involved in engineering a more livable planet 
for a full range of differently situated humans by promoting urbaniza-
tion, nuclear power, and genetically modified crops. He calls on envi-
ronmentalists to become involved in developing these technologies to 
help with the general goals of environmentalism, specifically decreas-
ing the amount of CO2 going into the atmosphere while creating more 
space for rewilding. 

The debates on the place of technology within environmentalism 
reflect the divide between humans and nature that has long been a 
structuring and organizing principle within the environmental move-
ment, particularly in the United States. This idea is currently in crisis, 
however, evidenced by not only changing planetary conditions through 
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global warming but also by changing ideas about what nature is.39 In 
addition, the dubious politics of removing human groups who have 
long lived in habitats with wild animals has been problematized as a 
conservation practice.40 In these contexts, an increasing number of 
environmentalists are arguing that the environmental movement needs 
to rethink the relationship between nature and culture, humans and 
wildlife in pursuing its agendas. 

Paul Wapner (2010) has, for example, argued that there needs to be 
a new way of doing environmental politics, one that appreciates the 
“otherness” of nature without understanding it as either foundational 
or as existing outside social, historical, and cultural context. According 
to Wapner, this means bridging something of an ideological divide. On 
one side, he positions the environmentalist who values nature as other 
to humans, as a model upon which human life should be lived, and as 
a source of aesthetic inspiration. On the other side, Wapner positions 
“humanists” who see human activity as a source of inspiration, wherein 
nature is raw material for mastery and control. Rather than forgo both 
discourses, Wapner contends that conservationists will need to navigate 
a space in between with a certain amount of ambivalence, uncertainty, 
and love. Not unlike Brand, Wapner wants to forgo a pure, ideological 
position in favor of making a more livable planet.

Meanwhile, much of the scholarship in science studies has also 
explored the question of what “nature” is.41 These discussions have, 
however, been more firmly rooted in empirical studies of biotechnolo-
gies as opposed to the ontology of the planet in the context of global 
warming. Such studies have emphasized that the idea of nature as com-
ing before culture developed within a social milieu roughly associated 
with modernity. This idea was linked with the rise of the sciences as 
arbiters of Truth.42 But this binary no longer operates—and possibly 
never operated—in contemporary scientific knowledge practices. This 
is because biology and nature are increasingly being made through the 
social and cultural practices of bioscience, biomedicine, and biotech-
nology. Nature can no longer be assumed to exist as an a priori condi-
tion upon which culture and society are created.43 Unlike many corners 
of environmentalism, there is little longing for a “pure” nature within 
social studies of reproduction or STS, and these arguments have been 
more or less accepted within the field. 
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If nature can no longer be understood as a ground for culture, do 
nature and culture collapse into one another and therein dissolve? Or 
is a new kind of relationship between nature and culture taking form? 
On the one hand, some science studies scholars have argued that nature 
and culture have fully collapsed into one another so that each has lost its 
analytic salience.44 On this basis, Bruno Latour (2004a) has argued that 
ecologists should abandon “nature” altogether. Others contend that the 
meanings of and relationships between nature and culture are changing. 
Rather than collapsing into one another and therein dissolving, nature 
and culture are instead being reworked. Sarah Franklin, Celia Lury, 
and Jackie Stacey (2000) have, for example, argued that we are seeing 
processes of denaturalizations and renaturalizations, as “nature” is no 
longer assumed to be unitary and fixed. This “second nature” is being 
actively remade. In making this claim, they note Raymond Williams’s 
famous comment that nature does not have a proper meaning (Franklin, 
Lury, and Stacey 2000: 21) because the idea of nature as essential form 
and force has long been coupled with the idea of nature as the material 
world, which may or may not include humans (Franklin 2002: 22). 

Building upon this later argument, I explore how “nature” is being 
recalibrated within the zoo through cloning practices. Very few people 
I spoke with articulated the position that humans are separate from a 
nature that serves as a unified ground for culture. Some even argued 
against such a position. Most, however, held onto the idea that “nature” 
represents the materiality of the planet as well as all the other-than-
human beings we live with on this planet. In addition, most people I 
spoke with also occupied the spaces of zoos and species preservation. 
And these institutions continue to be highly invested in and organized 
around older ideas of nature as something that is separate from and 
prior to human culture, which should guide action. In this context, 
cloning endangered animals required that people mediate the varied 
registers that “nature” denotes in a time marked by change and crisis. 
Drawing on Marilyn Strathern’s (1992a) analysis of kinship, the “nature” 
of these nature preservationists had been made explicitly “mero-
graphic,” meaning that nature was increasingly understood as part 
biological and part social.45 Different cloning projects connected these 
parts in different ways, and thus engaged in different kinds of world-
making projects. Cloning was thus a site where different social practices 
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were used to produce, reproduce, and transform different natures.46 
While it is well-established that we can no longer think of nature and 
culture as discrete, we know far less about how nature and culture are 
being actively rethought and reworked in sites like environmentalism 
and the zoo, which have historically relied upon such a distinction. This 
book addresses this gap in the literature.

Cloning endangered animals is thus a site where “wildlife” is being 
reworked as “wild life.” Nigel Clark (1999) first delineated “wild life” as 
part of his attempt to consider the new kinds of imaginaries of nature 
that have been enabled by both digital and biological technologies.47 
Looking to science fiction, Clark has argued that there is an emerg-
ing aesthetic of nature wherein the unpredictability of human-created 
biological entities is not only understood as potentially destructive 
but also as generative and creative. Wild life thus articulates the ways 
in which humans and nature are bound up and coconstituting rather 
than discrete. But for Clark the word more specifically articulates the 
ways in which the unruliness of nature is not only a source of fear but 
also of inspiration, something that humans could and should foster 
and encourage rather than control and delimit. I build upon Clark’s 
articulation of wild life to consider how cloning is part of the continual 
remaking of nature, of which humans and technology are increasingly 
understood as being a part. In the process, I consider how wild life, as 
articulated by Clark, has itself multiplied and diversified as zoos have 
continued to mediate new and old meanings ascribed to nature. 

Biopolitics

Franklin, Lury, and Stacey (2000: 44) have emphasized that nature has 
become continuous with “life” in the current sociohistorical moment, 
a conceptualization that can be dated back to Darwin. In this context, 
nature has been “reinscribed as the social body in need of management, 
protection and surveillance” (Franklin, Lury, and Stacey 2000: 44). In 
other words, as conservation has been based on ensuring the life of 
the planet, nature has increasingly been understood and acted upon 
through the logics of biopower, as defined by Michel Foucault (1978, 
2003). Across this book I consider the ways in which cloning endan-
gered animals is embroiled in biopolitical regimes. In turn, I use the 
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analytic to reconsider the relationship between humans and animals in 
cloning projects. 

This book thus addresses ongoing debates regarding the applicability 
of biopower as an analytic within animal studies. Nikolas Rose has alone 
(2001, 2007) and with Paul Rabinow (2006) sought to clarify and delimit 
the notion of biopower. Beginning with Michel Foucault’s (1978, 2003) 
well-established articulation of biopower as the productive and gen-
erative facilitation of life, Rabinow and Rose have emphasized that this 
analytic highlights the role of expertise in governing populations, which 
exerts itself by compelling individuals to conduct themselves in particu-
lar ways. This definition emphasizes the connections between Foucault’s 
notion of biopower and governmentality, in that people are governed 
not (only) through force but also through modes of subjectification. The 
link between biopower and governmentality has led both Rose (2001, 
2007) and Rabinow and Rose (2006) to posit that humans can be the 
sole subjects of biopower. It is implicitly assumed to be impossible to 
“conduct the conduct” of animals in the ways described by Foucault; 
animals cannot be subjectified through expert knowledge regimes.

Feminist science studies have offered a rich set of arguments coun-
tering this form of human exceptionalism.48 Donna Haraway (1989, 
1991, 2003b, 2008) has consistently developed theoretical grounds 
for incorporating nonhuman animals into our understanding of bio-
power, most recently in her analysis of human-dog relations. Haraway 
has pointed out, as an example, that the record keeping practices used 
to create a global industry in animals relied upon the creation of genea-
logical records, which has been well described by both Margaret Derry 
(2003) and Harriet Ritvo (1995). Haraway (2008: 53) emphasized that 
these technologies have also facilitated certain kinds of race- and family-
making practices among humans, and have been behind the histories of 
eugenics and genetics. By illuminating the human-animal-technology 
interface, Haraway shows that human exceptionalism does not clarify 
the concept of biopower; it instead erases the traffic in knowledge and 
techniques used to manage individuals and populations across human 
and nonhuman animal species.49 In turn, Haraway rejects the notion that 
animals lack subjectivity. Rather, humans and animals become together 
through interactions, which includes those interactions that occur as 
part of and are authorized by science itself (see also Despret 2004, 2008). 
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Across this book I consider how cloning endangered animals is 
embroiled in a biopolitics that links humans and animals through both 
the traffic in techniques and in corresponding human-animal relations 
through which both species become together. Endangered animals have 
been cloned in part because biotechnology companies wanted to find 
out if they could use interspecies nuclear transfer as part of human 
embryonic stem cell research. There has been a technical and semiotic 
link between cloning endangered animals and human embryonic stem 
cell research. Interspecies nuclear transfer marks in practice the inter-
species elaboration of a discourse on “regeneration,” wherein bodily and 
temporal transformations are enacted in the present in order to create 
new kinds of futures for individuals and populations across the human-
animal divide.50 In the process, humans and animals become together 
through both the act of cloning animals and through the elaboration 
of different but interrelated biopolitical regimes. As Sarah Franklin 
(2007b) has argued in her genealogical analysis of Dolly the Sheep, it 
does not matter if humans are ever cloned; we are changing ourselves 
by cloning animals. 

Materials and Methods

In conducting the research upon which this book is based, I asked how 
cloning was varyingly “articulated” (Strauss 1988) within zoological 
parks in order to clone the gaur, banteng, African wildcats, and sand 
cat, along with current work in cloning amphibians. In using the word 
“articulated,” I refer to the symbolic interactionist concept “articulation 
work” developed by Anselm Strauss (1988) and further elaborated with 
and by Susan Leigh Star (1991). As a sociologist of work and organiza-
tions, Strauss developed articulation work to refer to the specifics of 
putting tasks together in working relation in order to implement and 
sustain projects. Articulation allowed Strauss to emphasize the inter-
actional processes required to bring different people, who do differ-
ent kinds of tasks, together. Key to the idea of articulation work is the 
idea that any project—regardless of its level of standardization—expe-
riences troubles and can break down. How complications are managed, 
and by whom, is of central concern because these social arrangements 
indicate how social hierarchies are reproduced over time. Extending 
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this focus, Susan Leigh Star (1991) used articulation work to render the 
invisible parts of work visible, which is often linked to social inequi-
ties.51 I used articulation work to describe, compare, and characterize 
the micro- and mesolevel practices involved (and conspicuously not 
involved) in different endangered animal cloning projects, along with 
the people, animals, and other things embroiled together (and excluded 
from) such projects.52

To do this, I interviewed twenty-one people who were actively 
involved in or “implicated by” (Clarke and Montini 1993) endeavors to 
clone endangered animals in zoos. Five people were interviewed on two 
separate occasions. This included: 1) reproductive scientists and geneti-
cists working at research centers affiliated with zoos, universities, and 
biotechnology companies; 2) members of and advisors to Taxonomic 
Advisory Groups and Species Survival Plans that manage captive pop-
ulations of endangered animals through the American Zoo and Aquar-
ium Association; and 3) a field conservationist who works on habitat 
and species preservation in situ. These formal interviews were in some 
cases supplemented by informal conversations and email exchanges. I 
also had numerous informal conversations and email exchanges with 
additional people who were more generally involved in zoos, cloning, 
and/or conservation, but not formally involved in endeavors to clone 
endangered animals. 

I also visited zoos and affiliated research centers to observe how 
cloning and related techniques were being used and to see how cloned 
endangered animals were displayed. I visited the San Diego Zoo-
logical Park to see the cloned banteng on display and toured the San 
Diego Zoo Global’s Conservation and Research for Endangered Spe-
cies (CRES). I visited the Audubon Center for Research of Endangered 
Species (ACRES) in New Orleans. Here I was able to watch the proce-
dures involved in surgically removing ova from domestic cats and the 
visual aspects of doing interspecies nuclear transfer. I also visited the 
related zoo. Finally, I visited the Zoological Society of London, and 
was provided a tour of the London Zoo. I visited numerous other zoos 
that have not been actively involved in cloning within the research 
period.

Finally, I attended professional conferences and analyzed documents 
pertaining to cloning endangered animals. Here I wanted to see how 
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cloning was situated in larger communities of practice, specifically 
those focused on reproducing endangered zoo populations as well as 
developing reproductive technologies. I attended the 2006 annual 
meetings of the International Embryo Transfer Society, the primary 
umbrella organization for animal cloning across different species and 
types of human–animal relations, including endangered species. I also 
attended the 2006 annual meetings of the Felid Taxonomic Advisory 
Group that is organized through the American Zoo and Aquarium 
Association, which is responsible for managing endangered cat popu-
lations in U.S. zoos. Throughout the research, I read journal articles, 
position statements, websites, legislation, book chapters, and newspa-
per articles pertaining to endangered animal cloning and zoo animal 
breeding more generally. 

I used grounded theory coding (Strauss and Corbin 1998; Charmaz 
2000) as well as situational analysis mapping techniques (Clarke 2005) 
to analyze this material, tracing how cloning projects have been orga-
nized and interpreting what these projects mean.53 In the process, I 
extended the conceptualization of articulation.

Strauss drew on a definition of “articulation” that refers to a jointed 
connection, one that permits movement and action. This definition is 
embedded in anatomy and zoology, and is used to refer to the skeletal 
structures of animals. It has metaphorically expanded to also describe 
a conceptual relationship between two different kinds of things (Oxford 
English Dictionary 2009). Physical, sociological, and conceptual joints 
are often taken for granted, and are thereby frequently made invisible. 
But when these connections break down, their importance for everyday 
action often becomes (painfully) clear. This provides a useful metaphor 
for thinking about the practices involved in project work.

However, I also drew on a second definition of articulation, that of 
expressing something immaterial and abstract in speech. I coupled a 
consideration of how cloning is being articulated in practice with the 
ways people articulate the meanings of those practices in language. A 
joint never simply exists at the physiological level; it also needs to be 
articulated in language with a name in order to be known as a joint. 
Indeed, constructionist approaches to science and medicine have cer-
tainly shown that naming things matters. This book is as much about 
how people involved in cloning endangered animals—including 
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myself—have struggled to articulate the meaning of these cloning prac-
tices in words. More than one scientist told me that they enjoyed speak-
ing with me about cloning because it provided a forum to talk about the 
possible significance of technoscientific developments, for the descrip-
tion of which we do not have an adequate language.54 

Three Articulations of Cloning: An Overview to the Book

This book explores how cloning has been articulated with endangered 
animals and species preservation in three different ways to date. By trac-
ing the different practices embodied by different cloned endangered ani-
mals, I contend that cloning is a rather “flexible” (Wyatt 2008) technol-
ogy. As such, the debate over whether or not endangered animals should 
be cloned in zoos is not about “cloning” per se. Rather, these debates are 
about what role technoscience should play in reproducing nature at both 
a physical and conceptual level. The form that cloning projects take is 
thus deeply contentious, as certain people, animals, and other elements 
are incorporated, erased, emphasized, and marginalized in the process 
of making an endangered animal and remaking nature in the zoo. 

Chapter 1 sets the stage by introducing the debates surrounding 
cloning endangered animals in zoos. I do not discuss these debates in 
general terms. Rather, I locate them specifically in the controversies 
over interspecies nuclear transfer as a practice, which raises questions 
about the classificatory status of the resulting cloned animals. This 
chapter maps out the three major positions taken in my conversations 
with people regarding this question. One position held that animals 
produced through interspecies nuclear transfer are endangered spe-
cies, while another position countered that these animals most defi-
nitely are not. There was also a third position, wherein some cloned 
animals—depending on sex—could strategically count as part of the 
endangered population. I conclude that these different classifications 
have been arguments for different scientific practices in zoos. The sci-
entific practices enabled by these different classifications embody dif-
ferent “visions” (Brown, Rappert, and Webster 2000) of the zoo, roles of 
the life sciences in endangered species preservation, and conceptualiza-
tions of nature more generally. Subsequent chapters explore how these 
different visions are literally embodied by different cloned animals.
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Chapters 2 and 3 describe the practices and logics that are being 
argued for when cloned animals are unequivocally classified as part of 
the endangered species. The cloned gaur, African wildcats, and sand cat 
embody this set of classificatory practices. Here cloning is being artic-
ulated in order to pursue the scientific identity of the zoological park 
through technology development, where the spectacle of the cloned 
zoo animal lies in its technoscientific production. This is based on a 
set of social practices that I refer to as transposition, which is elabo-
rated upon in chapter 3. Here, the practices and bodies of domestica-
tion have been introduced into endangered animal reproduction as a 
kind of infrastructure. By unpacking this social process, I consider how 
the cloned gaur, African wildcats, and sand cat are bound up in what 
Franklin (2006) calls transbiology. Chapter 3 concludes by arguing 
that this articulation of cloning enables an imagined future in which 
humans can remake endangered animals so that they can better survive 
a human-dominated planet. 

Chapters 4 and 5 describe the practices and logics that have been 
argued for when cloned males are classified as part of the endangered 
species population, but not cloned females. This set of classificatory 
practices has been premised upon the belief that mitochondrial DNA 
is maternally inherited. Drawing on this set of beliefs, cloning has been 
articulated in a manner that directly engages with contemporary prac-
tices in reproducing zoo populations. The goal here has not been to 
physically learn how to engage in cloning, as seen with the gaur and 
wildcats, but rather to learn how to articulate new techniques with 
existing practices. In this case, the goal has been to articulate cloning 
with the kinship charts that are routinely used to reproduce, rather than 
collect, endangered animals for display in zoos. The spectacle of cloned 
animals is not directed at the general public here, but rather toward 
those who manage endangered animal populations in zoos. For these 
people, cloned endangered animals embody “genetic value” in the kin-
ship charts used to sustain genetic diversity among zoo animal popula-
tions. Chapter 5 unpacks the notion of genetic value vis-à-vis the ways 
in which selective breeding has historically been constituted to create 
what Harriet Ritvo (1995) has called “genetic capital” in agriculture. 
Here the goal is to shepherd endangered species and nature in the zoo, 
which requires privileging genetic definitions.
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Chapters 6 and 7 describe the practices and logics that have been 
asserted when cloned animals are classified as equivalent to hybrids, 
thereby questioning the role of cloning in zoos. This classification has 
been embedded in a shift among some reproductive scientists to move 
their work from technology development toward more basic research 
on endangered animal physiologies. The goal here has not been to work 
around endangered animal bodies, but rather to learn how to work 
with endangered bodies in forging new scientific knowledge and tech-
niques that are species specific. This has not, however, meant that clon-
ing is completely eschewed. Rather, cloning is used as a model system 
through which reproduction can be understood. The spectacle is not 
cloning in this instance, but rather the diversity of life forms and bio-
logical processes that can be understood through cloning and other 
techniques. Chapter 7 explores this theme of diversity, focusing on how 
the environment is increasingly being understood as constitutive of 
biological diversities as well. The chapter considers how these scientific 
discourses intersect with conservationist discourse to enable a nature 
pursued through surprise rather than either control or transformation 
within the zoo. While this reworks long-standing environmental con-
cerns with the importance of encountering a nature that is other, it also 
points to ruptures in the genetic values upon which zoos currently rely. 

Taken together, this book argues that we need to extend the analysis 
of how emergent and potentially transformative biomedical and biosci-
entific practices are being used and envisioned with humans to include 
those that center upon animal bodies.55 These animals matter not only 
because most biomedical knowledge and technologies are first worked 
out with animals before being transferred to humans. Cloned animals 
are also worthy of empirical and theoretical consideration because they 
are embroiled with human counterparts in the dynamic and trans-
formative elaboration of biosocieties, through which nature is being 
remade from both the inside out and the outside in. 
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