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Where does all this work [on cloning] fit into the agenda cmmnomo.waﬁ
restorationists? Obviously, if cloning of rare and ,ma&aa.wmwm& ani-
mals ever becomes commonplace restorationists will w_w called upon
to provide suitable habitats for their long-term well-being.

—Dave Egan, Society for Ecological Restoration International

Even as conservationists remain wary of the mn@ﬁmnr n_”_m.ﬂ n_ﬂEsm rep-
resents, the potential of cloning for conservation _m.nmnmus:mmnnnnmm_:m
attention in scientific circles and the public.' Can n_om_:m be :.mn: Homwn.mnm
species or bring back extinct mn:.:m_m..u If the answer is potentially af :”MM
tive, doesn’t the technology merit the _:<o_<w_,:m.:n ..,wm mo:mn?mﬂmo:.mn_nn :
and restoration ecologists? I argue that despite its limitations cloning Mmﬁ_ﬂ
sents a tenable conservation tool, mmvwnmw:w one that can be unm@man_ omn y
preserving cell-lines of endangered species for future mmmoaﬁm.. If un mmnmr en
in conservation contexts, and with the interests of the ‘u:_im_m an M eir
habitats in mind, cloning species that people have extinguished or deci-
justifiable strategy. ‘
Bm%%nmmw_whm”m extinct and anmnmﬂnm animals rmwm the @OHMH.:E_ Mo
substantively redress biodiversity _Ommnmm. The answer is a resounding no:
when all facets of present-day biodepletion are _”mz_n.n_lﬁmmm nxnﬁ__:n:o:,
unrecoverable losses of species, subspecies, w:m genetic variation, Mmﬁncﬁ-
tion of ecosystems, and habitat mnmm:..m.:nmso:|_._.. becomes o_wm__. VNMDMHM
implementation of cloning technology is _mqmm_w _:no:mnm_:ﬂ::w .n_ : mogs
reasonable question to pose is whether n_m_:_:m can make a ._E:n_ ontr
bution to restoration efforts. I offer cautious support for using ¢ oning :Hn
conservation practice—for there are noEwn_._Em reasons to be mzmm_m_wﬂ”nm.
cutting-edge technologies as proffered mo_zsn.:._m to ﬂ_ﬁm %mnmc_mn_o: w H_mm___
versity. Before discussing why I support cloning as a _::.;.n. ut wmo n__“ 5 M
effective tool, I briefly summarize the most powerful criticisms of why i
irrelevant or even detrimental to restoration mﬁOnmm. . -
Conservationists tend to be suspicious c.m nr_.m mc__..m.xwm_._am_:m__ .HM_A nol-
ogy for at least five reasons. First, n.rn _u_cm:”,ﬂ.m_nw crisis is too multi-c _:“H:
sional for any purported technological solution; even m@ﬁ:m_zm%_; mwﬂ_ﬂn "
alone, it is happening at a magnitude and rate that only a profound chang
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in the relationship between humanity and the natural world can turn things
around.? Second, protecting landscapes and their interconnectivity consti-
tutes the soundest approach to sustaining species, populations, ecosystems,
biological processes, behavioral patterns, and genetic variability; cloning
can amount to a distraction from the scientific principles of, and appro-
priate investment in, conservation efforts,3 Third, high-tech approaches to
ecological problems reinforce the conceit that technological solutions or
replacements can atone for the damage inflicted on the natural world; to
turn to a technological fix—especially one as chock-full of hubris as creat-
ing life. by manipulating cells across organisms and species—is redolent
with folly.* Fourth, cloning harbors the peril of fostering false security in
the public by encouraging the illusion that science can fix extinction after
the fact;® indeed, cloning endangered or extinct animals i often reported
under grossly misleading but catchy “end of extinction” headlines. Last
but not least, cloning for conservation encourages more interference with,
and management of, wild nature, promotes the further erasure between
the natural (wild) and the artificial (man-made), and may risk unintended
consequences.® To top off these grievances, cloning endeavors are unrelj-
able—resembling experiments that “evolve haphazardly” in Quammen’s
apt words;” such experiments often involve animal suffering, which argues
for postponing applications of the technology.

These are compelling concerns that any argument favoring the use of
cloning must grapple with. But well-founded and thoughtful critiques of
technological approaches to biodiversity conservation and restoration
efforts leave unaddressed the urgency of the problem of losses—and the
need to employ every possible countermeasure, including high-tech options.
If the technology can be considered as a limited tool (all the more so today
when it is by no means a routine procedure), conservation- and restoration-
minded communities might begin to scrutinize its potential utility, rather
than dismissing it tout court for its shortcomings.

Many animals have already been cloned for a variety of purposes—
mostly domestic and laboratory animals, like goats, cattle, pigs, mice, and
cats among others. Because of the fascination exerted by this relatively
novel development in biotechnology, we are likely to see more cloning, of
both domestic and wild animals, down the pike. If high-profile publicity is
a gauge, the proposal to clone extinet and endangered animals enjoys great
popularity. Developments in this arena have been a mixed bag of success,
failure, wishful thinking, future potential, and dubious motivation—but al|
bring home one point: that efforts to clone endangered and extinct species,
for better or worse, are already with us and unlikely to go away.

The first endangered animal to be cloned, an Asian wild cow known as
the Gaur, died within two days of birth. His death was not a setback for
long. The European mufflon, an endangered Mediterranean wild sheep,
was cloned a year later in Italy. Two clones of the Banteng, another endan-
gered Asian wild cow, were created from cell-lines stored in the 19805 in the
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San Diego Zoo; one of these animals mci.?mn_. and is a &n:_mm:mo.ﬁrnrwpmwo.
There have been steps in the direction of cloning the Panda and the ME:
Cheetah, but technical difficulties, political obstacles, m:.a controversy have
thwarted both endeavors to date. The Bucardo or Spanish Ibex, mmonn m_ﬂm
2000, may turn out to be the first extinct m:_um@nnam cloned mHoEHBNMﬂ,_ g
sue. The project to clone the extinct Thylacine (also _Soén.mm mM:M.: No
Tiger and Tasmanian Wolf), from an m_ncvo_-ﬁnmmn,?nm_ mwmn_anm m,m“nmﬁmﬁ
1866, was initiated in 1999 but quietly m_uw:n_mnwm in 2005 as ::rnm.,f a
least for the time being). South Korean scientist Hwang dqoo-m: . _:nnnﬂm
tionally disgraced for fraudulent research on human maﬂnwoz_nrmﬂnma MMEL
recently confessed buying “Mammoth” tissue samples no.ﬂ the Ru Ho
mafia and attempting to clone the Mammoth. O:o‘ of Hrﬂ atest nmmmmnrn
appear in press involves Vietnam’s auﬁw_own-namoq:_urnm Sao w.lmm:_oﬂm.:mn
few mammals discovered in the ninnﬂ._m:._ century. The mwnr_m__w._ o_.:mu j ;
ten years ago is already threatened with extinction, and, unal M 2“_ _anm
the animals in captivity, some scientists want to clone them—indeed, hav
ccessfully tried. ‘
m_nnwmcﬂww :M._mm_p_:m:wﬁu mqwn_ necessity in the domain OM cloning w:mm:ma_amm
and extinct animals is applying the technology of cross-species nuclear
transfer” (or simply “cross-species n_cam:w.,g. Opting for Mqommm-mtnn_mw
cloning—in which non-endangered species _uﬁ.:. n‘rm brunt o Hnu_m t.nonﬂ
dure—stems from self-evident objections to subjecting m:n_mzmm_.m ‘m:_M:m M
to invasive procedures. Easily accessible cells H.vm an n:am:mﬂd m:ﬁﬂ:mﬂ
used (for example, skin cells), the mn:oEa.._uam:nm nucleus :5.5.2.5 e
extracted, and then the nucleus (or sometimes the whole cell) is injecte L
the enucleated egg-cell of a closely related, Ew:-a:amdma_”mn_ mwnm_nm._ ¢ ;
this chimera an embryo is coaxed into formation, s”r_n_..m_m then implante
into the womb of the surrogate, :o:-n:a.m:mﬁ.mo_ animal. ‘  ontinet
Cloning requires living cells, which is J,._Q the _.mw_.;nnnn__oz o mxn““.___“-
animals has proved elusive, But the application of the Hnnrzo%wmw to m:m?m-
gered species is feasible and, as :omamu m._nmmmw ::ﬁ_mnému‘r M cons e
tion rationale is to help prevent their extinction by _uon,m::m the w:::_._ r
of animals (also an aim of captive propagation) and by Em._nmw_a_b.m t %ﬂ
extant genetic diversity. Cloning of course cannot add genetic _ﬁ_ﬂnnm_nﬁm !
by preserving cell-lines from as many animals of an w_am;mm_.mm m_.unm o
possible, its existing genetic variability can be w_m.nmn_ in reserve .w__. m_. u re
time. Should the numbers of an n:mmnmnn&. species continue :M_ ecline, a
least their present genetic profile ﬁnoE@BE_mnm nro:w._.. it already is) ::m:
be recovered. If such a species became extinct despite mmo_..nm to Mmeﬂ ,
freeze-preserved tissues might provide a fighting n_._m_..»nw to UH:.”m it wmr '
Scientists like Robert Lanza, Oliver Edmh.m:m_ dq_:_mn: Ho t, w Hmo sup
port cloning for conservation, do not :mnnmmm:_% call ma.ﬁ” immediate ¢ o:_ﬂsm
ventures but have instead staked a precautionary position. They mﬂm____m on_
the systematic stocking of “frozen zoos” as _:::.m n_mﬂm.vmmmm .mOn mm:“m__ m_”
declining populations.” As Robert Lanza stated in an interview following
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the ill-fated cloning of the Gaur, “we wanted to send the message to the
conservation groups that you should be protecting genetic diversity now.
And although we still may not have the technology to do it efficiently, it is
real. When an animal dies, all you have to do is freeze a few cells to pre-
serve the genetics of the animal forever . . . Cloning is a tool to reintroduce
genes that would otherwise be lost.”10

Institutional action has paralleled such arguments, and recently gathered

speed. In the United States, the Audubon Center for Research of Endangered
Species (ACRES), the San Diego Zoo, and biotech company Advanced Cel|
Technology (ACT) have been at the forefront of preserving tissues of endan-
gered species, and, to a limited extent, undertaking cloning experiments.
The UK-based “Frozen Ark Project,” inaugurated in 2004, involves the col-
laboration of numerous institutions world-wide—including the American
Museum of Natural History, the San Diego Zoo, and the Laboratory for
the Conservation of Endangered Species in Hyderabad, India—in building
a global library for endangered animal cell-lines. The stated mission of The
Frozen Ark is “to save DNA or frozen viable cells from endangered species
before they go extinct. The DNA gives a vast amount of information about
an animal’s relationships, evolution, genetics, development, diseases, and
ecology. If we act now we can rescue this information, or even the animals
themselves. If not, there are no such hopes.” While nowhere on its web-
site does the organization explicitly advocate cloning—that possibility is
clearly and intrinsically part of its enterprise.

Publications and interviews of scientists involved in cloning often reveal
motives that are closely aligned with those of conservationists. And yet
when it comes to cloning endangered and extinct animals, there is a dogged
disconnect between reproductive biologists who undertake the experiments
and conservation scientists who bear witness to the results. “Some conser-
vation biologists have been slow to recognize the benefits of basic assisted
reproduction strategies, such as in vitro fertilization, and have been hesi-
tant to consider cloning,” maintain Lanza and his colleagues.' Deep-seated
distrust of high-tech solutions to ecological degradation understandably
endures among the conservation-minded, who emphasize habitat “protec-
tion, management, and restoration” as the key for conserving species, as
well as genetic diversity, ecological processes, and evolutionary potential.'?
Conservationists have consistently underscored that cloning is expensive,
and that funds would better Support conservation if they were funneled
into habitat procurement and protection." But cloning advocates have
countered that a different type of patron tends to finance biotech, with-
out resources being diverted from habitat conservation. On this view, “the
sources of funding would not necessarily compete.”

While habitat protection is the crucial ingredient for conserving biodi-
versity, the jury is still out on whether cloning might serve as a restoration
tool—a new technological spin on captive breeding. With the participation
of conservation scientists, qQuestions regarding potential habitat, the fate of
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cloned wild animals, and the reasoning for undertaking n_om::m projects
(as well as the timing of such projects) would _u.mnon..m prominent aspects
of applying the technology to n:&m:mm.nmn_ or extinct mcmn_nm..mcnr n_“_.os__wm
projects are not likely to be conceptualized and implemented ?.3. H_._m enefit
of the animals and their native habitats, as _onw.mm nOamnH.,..,m.:oEmnm, ever-
suspicious of hyperbolic biotech claims, —.EE cloning at arm’s _mzm&. But 7.%
becoming actively involved, conservation scientists nﬁ.E_ﬁ_ steer cloning mﬂo_n._
ects toward the goal of reintroducing m:::m_m to their ava .__m ble or restore
habitats; indeed, as Dave Egan argues, cloning a:&nm<onm. may wﬂ:m resto-
ration [ecology] closer to its allied field of conservation U_o_cmw.‘ .
Without an explicit conservation m:_“n:mo.: and mmm:&m, n_o=:.am extinct
and endangered species will remain m=mnm@:_w_n to experimentation for its
own sake, or to the quest for the fame attending headline science. To serve
the cause of conservation, the technology must be m:ﬁ_m.ﬂ:nnﬂaa ..:.:5 con-
text of a multidisciplinary effort in which cloning, itself, is an auxiliary part
rather than the main event. Within a multidisciplinary team context m__ the
pieces of the conservation puzzle, within which :u_n assisted procreation of
wild animals makes sense, can be addressed: habitat, gr%.wr nn@noﬁ.?n‘
tion, genetics, ecological interactions, and so on. A conservation mmnm&mw_n
must frame the cloning of endangered and extinct m:,am_.m_ if mc,mr @acmwﬁ.m
are not to be driven by the ambitions of “boys with their toys and “sci-
ence for the sake of science,” as the Director of the HumEm:_ms.Oo:mnme-
tion Trust wryly commented when questioned about m_gm H_@_mm_nn n_owﬁ_um
project.'s Without a strong contingent of conservation scientists mn:<m._w
involved, cloned wild animals are far more likely to end up as a_m_u,_mwm m:
cages, human-created oddities of theme parks, or objects for advancing the
careers of their makers. A
Instead of highlighting the predictable contrast Unnéa.m: an _H_w__mw
tic approach of habitat nonmm?m:o.: m:ﬁ the :_m_uo_.ﬁonw m_::d_n.fw M
cloning,'” conservationists might re-imagine n_oz._nm asa mmﬁnomcnﬂ_é nmn_ -
nology that can be leveraged to push for wild animal habitat. ﬂo_.. example,
tiger biologist Ullas Karanth dismisses the proposal of n_o:_:m.:mmnm %m
“irrelevant,” maintaining that “we are concerned about vnonmncmm habi-
tats for them to live and not increasing their numbers.”!® d.qrm; more,
he had nothing positive to say about the plan to clone the Pm_mn. Ormmﬁw?
given the absence of places for this critically endangered m:_ummwn_mm‘no live.
While Karanth’s denunciation of cloning endangered Enmmmmczm._m .s.n:J
founded—currently such projects seem more mo:nn.nn& with mnr_winm a
technical feat than genuinely serving the conservation of ::w. species—an
alternative tactic would be to press forward for Asian w.:m_ ?Ain_._n Eastern
regions that might be ecologically restored for the H.,m_:ﬂ_da:n:on of :wn
Asian Cheetah. Rather than denigrating cloning as glitzy, &:m same mmn,_:r.
tedly questionable feature can be nxw_o.:.nm as opportunity mop.. mmnxn_:m
wilderness. In other words, cloning species that people have extinguishe
or decimated, and for which habitat can be restored and protected, can
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be a justifiable restoration strategy if it is tactically exploited: to negotiate
habitat availability and to fulfill the moral and ecological need for restora-
tion—of rescuing animals thoughtlessly destroyed and returning them to
their ecological niches.

As misleading as hype about cloning can be, it can be turned into an
advantage if habitat stipulations are successfully hitched to such endeav-
ors. Just as charismatic animals are useful for conservation purposes as
“umbrella species,” providing popular grounds for protecting entire biotic
communities, so the glamour of cloning makes it potentially serviceable as
an “umbrella technology” for negotiating the restoration of places in which
animals (boosted in numbers or brought back through cloning) can live.
If cloning could be implemented as part of a conservation plan, subject to
efforts to secure wild living spaces, then there is arguably no reason that the
technology should not merit the support of the conservation community.

Unlike ambitions to resurrect animals of previous eras (like the Mam-
moth), the cloning of endangered and extinct species of the Holocene is
far more ecologically sound and viscerally appealing, “if only because we
might be able to care for those beings by returning them to rtheir former or
restored habitats.”" Cloning animals destroyed by people has found both
popular and scientific support because it taps into the need for restora-
tion—restoration in the double sense of restoring justice and restoring the
land.?* While clones of endangered species have yet to be reintroduced to
the wild, as David Quammen makes a point of noting, this is not necessar-
ily an indicator of how things should, or will, stand in the future—and all
the more reason for conservationists to become involved.

In discussions of cloning, mammals get most of the attention. It is regu-
larly forgotten that frogs were cloned decades before the first mammal,?!
The potential of cloning charismatic megafauna like the Thylacine, Asian
Cheetah, or Panda inevitably gets plenty of media coverage, while the
possibility of cloning endangered or extinct amphibians has yet to make
a headline. Ironically, however, frogs might presently receive the great-
est benefit from cloning.?? Costa Rica’s Golden Toad has become a poster
story of anthropogenic extinction. It has taught us that species are not safe
from human impact even in protected natural areas, and it has served to
call attention to the dire repercussions of climate change for biodiversity.?*
Would it not have been a sound provision if cell-lines from the Golden
Toad had been preserved? By extension—how could the banking of cell-
lines from the world’s frogs be regarded as anything other than a rational
safeguard, best undertaken immediately?

A final point in favor of cloning technology is to suspend our judgments,
and allow future people to assess its applications. In this regard, Sarah Bur-
nette of the Audubon Nature Institute’s Center for Research of Endangered
Species (AICRES) raises a valid question: “What if 100 years from now
people finally figure out how to save the habitats, but there are no animals?
Cloning is part of the answer.”? Environmental ethicist Jeffrey Yule makes
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a cognate point: “If and when the human species gets to a point érmnm.nrw
planet’s many ecosystems have been restored sufficiently to mmwﬁﬂmﬂ _QQEM
species, it would be consistent with the tenets of nﬁnmmaucm:c: iology to
consider restoring these species on a nmmm-_&rmmmn basis. Eoéms.n.m we rea-
sonably censure cloning today—as technological fix or human arti act—we
arguably owe future people to decide whether or not they want to use _M.w
As David Lowenthal reflects in this ,5_::49._ “we cannot know w rM
future generations may want, but we can anticipate Ermn. HT.Q may nee
to recover from some global calamity.” OJ&: r.c.Em:_Q.m incapacity to
respond with needed alacrity to the biodiversity n:‘m_m|<<r_n_._ in nmnnommmwﬁ
is bound to be seen as the main calamity of our time—the least we :M_m t
do is step up the project of preserving nn_._-__nmm Om.a:amdmnnm.a species from
the whole animal kingdom: mammals, birds, reptiles, amphibians, insects,
and so on. Future people might then decide for nro.amn?mm Uﬂiaan the vmﬂ
ter of the two “hyper-real” options—an Earth thinned of life or an Eart
artially through cloning. ‘
_.mmw...,ﬂmmm_rvnrm n_oﬂmnm m%:m out of the bottle,” in Egan’s words, the cloning
of endangered and extinct species will E.&o:vnmn__‘uﬁ ﬁnonnn.m_ apace. Is not
restoration the appropriate rationale for m.cn_._ Uno_mnnmm Without m:&OéM
arching conservation framework, the motives for m_cz_mm m:m_m._zmmmm an
extinct animals are likely to remain nebulous, subject ﬂ.o.mo_:“_nm_ nm@n_ﬁmu
and driven by experimental curiosity or .m:m__in_:m_ ambition. The ﬁ:ﬂ that
cloning is still in its infancy means that it should be m_uu_.om..urmm aﬂ.ﬁ nm-__-
tion, if only for reasons of animal welfare.* PH. the same time, this early
stage of cloning offers opportunity for conservation scientists to m_ﬂwﬁr.:_ﬂo a
forming picture, and help shape n_”_m ecological contexts within which clon-
ing the extinct and endangered E_mrn be undertaken. ‘ L -
Any argument in favor of n.o:.:.m must come to grips 2:& the nonﬂ
pelling concerns outlined in the beginning of nr_m.nw.n._wﬂm.n. .m: orsing H
technology for conservation purposes must not be En__mn.w_a,:mn_n. nor M:
nerable to grandiose, end-of-extinction illusions that a _.,nn.rn_o ogy-infat-
uated public” is often susceptible to.” >:.n_ yet the specter .om nxﬂ“.:.w:o:
provides abundant warrant for closely nonm_n_ﬁ.._nm .ﬁr.m ﬁonn:zm_r:mmm ulness
of cloning, limited as it may be, rather than n__mB_mm_:.w ﬁr.m technology _m_um
an untrustworthy technological fix. Human-driven extinction is spiritua mu\
and materially devastating; most measures to stop or reverse it are _:mﬁ..rnr :
Therefore if we lose species, have ourselves to _u_”m_,:m, and cloning is the
only way to bring them back—then let us use cloning by all means.
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26 NLIMBY
No Lions in My Backyard

C. Josh Donlan and Harry W. Greene

Lion: the fiercest and most magnanimous of the four footed beasts

—Samuel Johnson’s Dictionary of the American Language (1775)

No lion shall be there,

Nor any ravenous beast shall go onto it,
They shall not be found there;

But the redeemed shall walk there

— Book of Isaiah (~2700 Before Present)

If they get near me, my family, friends or my property,
I'll be careful when I place the crosshairs on them,
And slowly squeeze the trigger of my Remington 300Ultra-Mag
—R. Weir (August 28, 2005, in response to the idea of lions in
North America)

What types of information should guide societies in their efforts to conserve
and restore biodiversity? Should certain time periods in the past serve as
reference points? And if so, what should those benchmarks be? As impor-
tantly, what types of information and experiences influence or bias our
perspectives with respect to biodiversity conservation? These are important
questions with wholesale implications for biodiversity and humanity, yet
they are rarely discussed and thus this volume is particularly timely. These
questions and their answers will inherently involve ecology, evolutionary
biology, and the social sciences—but human behavior and psychology will
also heavily influence them.

Given our deep and complex relationship with large animals', the explo-
sive reactions from the scientific community, the media, and the public-at-
large came as no surprise as they pounced on the 1700 words published
in August 2005 in the journal Nature under the title, “Re-wilding North
America.”? In that short paper, along with ten co-authors, we fundamentally




