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Chapter 2

Scape Invaders: Transgenic
Animals, Nature, and the Ecoscape

Benjamin Hale

From this I was aroused, after I know not how long, by a rustling amidst the greenery on the
other side of the stream. For a moment I could see nothing but the waving summits of the ferns
and reeds. Then suddenly upon the bank of the stream appeared Something—at first I could not
distinguish what it was. It bowed its round head to the water, and began to drink. Then I saw it
was a man, going on all-fours like a beast. He was clothed in bluish cloth, and was of a copper-
coloured hue, with black hair. It seemed that grotesque ugliness was an invariable character of
these islanders. | could hear the suck of the water at his lips as he drank.

H. G. Wells, The Island of Dr. Moreau

Our tradition has so far held that the concept of species should be taken pretty seriously and
that the boundaries of a species should be respected. At a popular level, this view is reflected in
the symbolism of our myths. Traditional mixed monsters—minotaurs, chimeras, lamias, gor-
gons—stand for a deep and threatening disorder, something not just confusing but dreadful and
invasive. Although benign monsters such as Pegasus and archangels are occasionally found, in
general the symbolism of mixing species is deeply uncanny and threatening. Even less mixed
monsters, such as giants and three-headed dogs, are so framed as to violate the principles of
construction that normally make life possible for their species. They too are usually seen as
alien and destructive forces.

l

Mary Midgley, “Biotechnology and Monstrosity

H. G. Wells’ classic piece, The Island of Dr. Moreau, sketches a scene of grue-
some and beastly science-gone-awry, in which an exiled scientist, Dr. Moreau,
holed away on a tropical desert island, creates a panoply of cross-stitched hu-
man-animal hybrids, sewn together from puzzle-pieces of arms, legs, and tails.
Through the device of fiction, Wells presents the unpleasant prospect that
Moreau’s unnatural creatures might escape from their cages and overtake their
creator. While Wells” nightmare is fictional, his clear target is the aspirations
and the experimentation of the natural scientists of his day. By presenting the
case of Moreau, Wells creatively asks the question that we must begin now to



18 Benjamin Hule

ask ourselves in earnest, because now, Wells’ nightmare is no longer fiction.
Now, we have the genetically modified hybrids of Dr. Moreau’s island. More
urgently, we now face the prospect that the inhabitants of Moreau’s island could
escape their cages, cross the ocean, and invade our environment.

[t 15 certainly true that the allegory of Dr. Moreau introduces many questions
related to current environmental and bioethical concerns, particularly with re-
gard to genetic modification. One immediate and important question that it
raises is whether it is wrong to engage in the practice of genetic modification at
all. Clearly there are straightforward “right” answers to this question. Humans
have inviolable, indefeasible rights, it is thought, and the practice of experi-
menting with human genetic material carries with it strong ethical proscriptions.
Animals, too, it would seem, ought not to be subject to gross harm. Tinkering
with their genetic makeup might seriously subject them to unanticipated mala-
dies. Both of these criticisms are relatively easy to understand and well-accepted
objections to genetic modification. But there are equally well-accepted re-
sponses to such criticisms, many of which seek to defend the practice of genetic
modification by identifying the tremendous human benefits that such modifica-
tion might provide; or even by reasoning that any individual human can assent
to the use of her own genetic material for such experimentation.

There are also more complex answers to the question of whether there is any-
thing wrong with Moreau’s experimentation. Many times these relate to the en-
vironmental impacts and interactions of these creatures on the environment.
Tampering witlt nature, it is argued, means tampering with a delicate balance,
such that any deviation from this natural harmony will produce incalculable
damage to the ecosystemic whole. This too is relatively easy to understand and
well-accepted. But just as there are well-accepted and reasonable “benefits-
oriented” responses to individual rights concerns, so are there similar instru-
mental responses to these system concerns. Again, the damage to the ecosystem
might be tolerable, so long as benefits to the inhabitants of that ecosystem are
worth it.

One glaring problem with many of these arguments is that they depend on a
conception of nature that is so flimsy as to prove unhelpful. At the very least, the
conception of nature to which they appeal often equivocates in use between
claim, justification, and counterclaim. In the case of simple genetic modifica-
tion, the claim is sometimes both that it is “unnatural,” in the sense that it is arti-
ficial, and that it is “unnatural,” in the sense that it upsets the delicate balance of
the individual organism. In the case of the ecosystem, the claims are similar—
that the introduction of a non-indigenous species is “unnatural,” in the sense that
it contaminates and degrades wilderness, and that it is “unnatural,” in the sense
that it upsets the balance of the ecosystem. For reasons like these, Kate Soper’s
fantastic book What Is Nature? addresses the issue of the meaning of the term
“nature” with skepticism.? She begins from the supposition that “nature” is not a
rigid category and investigates the dualisms that make much of nature or nur-
ture, civilization and nature, human and non-human. But what she does not do,
and I am in agreement with her here, is abandon the sense in which nature is
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real. Instead, she seeks to carve a path between strict constructionist accounts of
nature and more realist accounts of nature,.

In a recent working paper and in earlier works, Steven Vogel also addresses
the question of “nature” to argue that environmentalism would be better off
without the concept altogether.’ His negative position is that the concept of na-
ture is so terribly muddled that it is of no practical use to the environmentalist.
Instead, he seems to think that the concept of the “environs,” or the umwelt,
would suffice much more satisfactorily for such a discussion. In this paper I will
argue along these lines, in Soper’s and Vogel’s spirit, that the concept of the
ecoscape may be more appropriate to some environmental concemns than tradi-
tional conceptions of nature. I would venture that the concept of the ecoscape
can play a similarly important role in many environmental debates, and that we
can easily make sense of this claim if we look to the kind of problem that crops
up when genetically modified organisms—particularly human-animal hybrids—
escape from their cages and enter our environment.

I will tackle this problem in four sections. The first section I devote to a dis-
cussion of genetically modified animals, with the intent of identifying the de-
bates that give rise to the confusion over the meaning of “nature.” In the second
section I recapitulate Soper’s distinction between the metaphysical, the real, and
the “lay” position on nature. Here I ask whether “nature,” as conceived in any of
these three ways, can appropriately give rise to the right sorts of questions with
regard to genetic modification. In the third section, I introduce the peculiar
problem of the invasive transgenic animal and reason that it exposes contradic-
tions implicit in metaphysical and real conceptions of nature. In the fourth sec-
tion, I argue that the “ecoscape” may be a more appropriate category for ad-
dressing some, though not all, concerns related to genetic modification and the
eventual invasion of genetically modified animals into our environment,

Unnatural in the Extreme:
Organisms, Animals, and Hybrids*

Genetically Modified Organisms, or GMOs, have captured the world’s attention,
tickled the world’s fears, and enflamed tense public debates. While many of
these debates focus on the morality of genetic modification as it is performed
upon individual animals, many other debates revolve around the potential im-
pacts or consequences of the introduction of GMOs into an otherwise “natural”
ecosystem. In response to public pressure, for instance, the British Government
passed the Genetically Modified Organisms Regulations of 2000,” strengthening
containment requirements for genetic technologies on fears that an uncontrolled
release of GMOs into the ecosystem could have devastating consequences. Fol-
lowing this, in May of 2004, legal battles forced the European Union to loosen
restrictions on the production and use of GMOs.° Not surprisingly, such public
debate tends to focus either on the unnaturalness of gene-tampering or on threats
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to ecosystems and crops. Discussion of matters in these terms is primarily in-
strumental: the emphasis is on unanticipated negative repercussions to animals
or ecosystems on which humans depend. Some say, however, that such instru-
mental concerns are completely unfounded and mask the real issue. Members of
the World Bank, for example, have charged the European Commission with
ulterior motives, urging that precautionary concerns about containment amount
to little more than trade protectionism.’” Such back-and-forth discussions have
become somewhat rudimentary and familiar in the literature.

More perplexing, however, are the issues that relate to Genetically Modified
Animals, or GMAs, since animals also present us with the possibility that we
must consider them for their own sake.® Animals have feelings and interests in
ways that plants do not, and so we must begin now with the hard questions about
whether “playing God” on these animals amounts to ethical heresy. In popular
culture, the intense ethical debates surrounding the development of GMAs re-
volve primarily around the use of embryonic stem cells, around the morality of
tampering with the divine order of things, and around the prospect of cataclys-
mic interruptions in the ecosystemic fabric, and so on.” As such, many of these
debates assert an “unnaturalness” to the GMA that is supposed to imply an ethi-
cal conclusion. Such arguments suffer not only from the naturalistic fallacy, but
also from an unclear sense of what the term “natural” denotes. In part, this is due
to the wide variety and newness of GMAs and GMOs, though it is the claim of
this author thaj, the bigger problem lies in the definition of the term “natural.”
Therefore, to understand the multidimensional problem appropriately, we might
begin by making a conceptual distinction between types of GMAs.

To this end, there are at least two relevant categories of GMAs: those that oc-
cur across species boundaries but do not involve the genetic material of humans;
and those that involve the integration of human genetic material into the animal
or plant kingdom. Generally, the first sorts of cases of genetic modification em-
ploy technologies for the purpose of developing new crops. Cows are treated
genetically to produce more meat, tender flesh, more milk; pigs are treated ge-
netically to develop lower fat and lower cholesterol meats; fish are treated ge-
netically so that they glow underwater, and so on."” In almost all of these cases,
non-human animals have been crossed with other non-human animals. These 1
will refer to as simple GMAs. In a way, the genetic modification done on these
animals is not altogether different than the selective breeding modifications that
have been done for centuries to produce numerous domesticated animals.'' It is
therefore subject to the same objections that have been raised against the cross-
breeding and cultivation of early agricultural domestication.'?

But the second category of GMAs treats animals as though they are organ
production laboratories. These transgenic animals are used to grow human or-
gans—skin, blood, livers, and so on——for transplantation into humans. In this
case, the end-goal is xenotransplantation, and we seek not a product, but a re-
placement part. These xenotransplantation-oriented GMAs present slightly dif-
ferent problems for us, because the technology integrates human genetic mate-
rial with animal material. I will abbreviate these sorts of GMAs as XGMAs.
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With all GMAs, both simple GMAs and XGMAs, there are two moments of
crossover that will concern us in this paper. In the first set of transmogrifica-
tions, genes are transferred to the healthy chromosomes of a related animal. In
the second set of transmogrifications, the resultant organism begins to play a
role in its broader environment. The distinction between the GMA and the
XGMA here has its salience, since simple GMAs are developed primarily for
the purpose of being grown and used in the environment, while XGMAs are
generally intended solely for use in the laboratory and thus are frequently not
subjected to the same containment requirements as simple GMAs. 1 will attend
to the second set of transmogrifications later in the paper.

If there is one outstanding characteristic of XGMAs, it is that they are hybrid
creatures: part animal, part human. In some circles, the resultant organisms are
considered to be “chimeras”—mystical creatures plucked from the pages of an-
cient mythology—though the term “chimera” does not clearly distinguish be-
tween simple GMAs and XGMAs. By their very composition, XGMAs blur the
already blurry boundary between human and non-human animals. Further, they
call into question the distinction between the natural and the artificial, since
XGMAs are part human, and in a way, their actions could be considered to be
human-derived. This might also be thought to be true with simple GMAs, but
this kind of cross-breeding species perpetuates a confusion regarding “nature”
that I would like to overcome in this paper, and so I will be attending primarily
to the somewhat more “unnatural” development of XGMAs. With these crea-
tures, I believe, we can see starkly how the term “nature” is unsatisfactory for
the circumstances.

In a recent article on transgenic animals in the American Journal of Bioethics,
Jason Scott Robert and Frangois Baylis mention four main instances of XGMA
uses: -

Snyder and colleagues at Harvard have transplanted human neural stem cells into the
forebrain of a developing bonnet monkey in order to assess stem cell function in de-
velopment;'* human embryonic stem cells have been inserted into young chick em-
bryos by Benvenisty and colleagues at the Hebrew University of Jerusalem;' and
most recently it has been reported that human genetic material has been transferred
into rabbit eggs by Sheng,'’ while Weissman and colleagues at Stanford University
and StemCells, Inc., have created a mouse with a significant proportion of human
stem cells in its brain.'®

Already since the printing of the article, there have been many more instances
worth noting, specifically increasing the possibility that such XGMAs are not
very far off into the future. Recently, for instance, scientists and doctors at Mas-
sachusetts General Hospital in Cambridge have been able to successfully trans-
plant pig-grown GM kidneys into baboons.'” In a recent Mother Jones article,
Mark Dowie tells the tale of Dr. Stewart Newman, a modern day Dr. Moreau,
who applied in 1998 for a patent on a human-animal Chimera.'®

To be fair, many of the first generation of XGMAs have been used not for the
purposes of developing organs for transplantation into humans, but rather to
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create more accurate testing templates for human study.'” XGM Mice, for in-
stance, have been studied at NIH to determine the carcinogenicity to humans of
certain toxins.”’ Indeed, at present, the experimental benefits are perhaps more
hopeful than the somewhat futuristic claims of eventual organ development.
This issue has been taken up productively by Bernard Rollin, who, citing the
practical inevitability of the use of human-animal medical templates, thinks that
the only ethically acceptable compromise in these cases is to generate XGMAs
that have the important epidemiological characteristics of humans, but that have
been decerebratized and anaesthetized to feel no pain and to have no subjective
experiences whatsoever.”!

For all of the promise of such research—which is more or less evident to those
who can imagine the uses to which such nascent technologies can be put—there
is also a somewhat instinctive revulsion. This has been dubbed the “Yuck” Fac-
tor by Mary Midgley, who thinks that we ought to listen to ourselves when we
feel these misgivings.”> A simple and recent example illustrates this sentiment
fairly well: in April 2005, researchers at the National Institute of Agrobiological
Sciences in Tsukuba, Japan, announced that they had added human genetic ma-
terial to a strain of rice, thereby making it more resistant to herbicides.” (Human
rice?!? Yuck!) Indeed, this Yuck factor is played up in popular culture, to such a
degree that it is often difficult to determine what, exactly, the real ethical issues
are. From a pragmatic standpoint, it may make good sense for us to listen to our
intuitions. However, there are far more axiomatic and principled objections to
XGMA technofogy than pat rejection of it.

In the end, Robert and Baylis's article laments that the introduction of trans-
genic species will “introduce inexorable moral confusion in our existing rela-
tionships with non-human animals and in our future relationships with part-
human hybrids and chimeras.”** This moral confusion, one must assume, relates
to a preconception of human nature. Their article has resulted in a flood of
commentary from names throughout the bioethical establishment. Hilary Bok,
for instance, rejects Robert and Baylis’s worry about the confusion of the
meaning of the term “species” by appealing to our intuitions about human be-
ings. We simply know a human when we see one, she thinks, and unless there
are exceptionally significant genetic similarities between XGMAs and humans,
then we will have no reason to be confused at all.”® Jill Didur points out that
critical posthumanists like Donna Haraway question “the view that there was
ever an originary divide between these things in the first place.”® Still others
claim, as Andrew Siegel does, that XGMAs do not actually call into question the
assumption that being a human is sufficient for personhood, since this issue was
already called into question long ago. But Siegel, at least, does so on grounds
that it is positively clear that being a human—that is, having “one hundred per-
cent” human genetic material—is sufficient to be considered a person. He thinks
that it is far more common to encounter the position that advanced cognitive
capacities, not biological humanness, are sufficient for personhood. The real
test, he thinks, will be if they can think.
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Indeed, many have already persuasively objected to biological humanness as a
baseline criterion for personhood.27 While 1 can certainly agree with Siegel’s
criticism of Robert and Baylis, I do not agree that the attribute of having ad-
vanced cognitive capacities has so clearly been established as the grounding
criterion for determination of moral status. Such a point has been argued repeat-
edly by authors ranging from Peter Singer to Bernard Rollin to Aldo Leopold,
and there is little reason to adopt the rational-anthropocentric line of argument to
defend the claim that these creatures pose no new ethical problems for us.

Another line of argument works to anticipate Robert and Baylis’s argument by
rejecting the idea of biological humanness and pointing out that almost all
mammalian species share a majority of genes with humans, though some clearly
more than others. Chimpanzees and humans are approximately 98 percent bio-
logically alike, for instance.?® And mice, shockingly, share 80 percent of the
same genetic code with humans.? The idea that the introduction of genetic ma-
terial into mammals that are already “mostly” human will somehow make them
more morally considerable makes little sense. From a moral standpoint, one or
two more drops could not reasonably make much difference. Indeed, when sta-
tistics such as these are invoked, they are generally done with loftier intentions:
to demonstrate that basing moral status on genetic composition is entirely
wrongheaded. Nothing about genetic code could possibly count as an attribute
or feature of a being that would make it morally considerable.

Further, such developments do in fact call into question the hard-and-fast
categories of evolutionary biology. While the category of “humanness” might
once have been thought an immutable and static given, in the face of human-
nonhuman transgenic modification, it is subject to question in much the same
way that the category of “race,” in the face of miscegenation, has been called
into question.m Where it was once thought that a race was an immutable and
essential category—indeed, the term “race” was used interchangeably with the
term “species” in many early biological texts—such “one drop” theories have
been shown to be fallacious prejudices on the part of adherents.”’ Nobody really
considers races to be hard metaphysical categories anymore. At best, they are
demographic and epidemiological tools, conceptual devices that help us make
sense of general tendencies within genetically similar cohorts of humans.

In an article unrelated to Robert and Baylis’s, Ronnie Hawkins puts a different
spin on the genetic similarities between species and argues that once we undef—
stand ourselves to belong to the evolutionary spectrum of creatures—as pri-
mates, for instance—then we will be better equipped to take responsibility for
our actions ecologically.’> This may very well be. I see no reason to quarrel with
Hawkins on this point. My concerns below, however, will be to expand on his
conclusion a bit, to agree that the question of XGMAs points to an untidy defi-
nition of species and, more importantly, that this untidy definition of species, is
seated in some very confused conceptions of nature. Robert and Baylis’s pro-
posal that the development of XGMAs threatens to generate “inexorable moral
confusion” by obfuscating divisions between generally accepted species bounda-
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ries, which had provided clear criteria for moral delineations, might be used to
show that our hitherto acceptable delineations have been wrongheaded.

How the XGMA Demonstrates
the Corruptness of Nature

In a distinction that I think helpful, Kate Soper discriminates between three po-
sitions on nature: the metaphysical position, the realist position, and the ‘lay’
position.”” As we see above, these three positions frequently blend together in
discourses in environmental ethics, and we would do well to delineate them
clearly here. According to the metaphysical position, she explains, nature is con-
ceived of as that which is wild, that which is untouched by the hands of man.
Here Soper identifies the sense of “nature” that distinguishes it from that which
is artificial. This metaphysical sense is distinct from what she calls the realist
sense of nature, which can be understood as the distinction between nature as
conceived of according to the relationships and structures between physical en-
tities. The realist position, for instance, might be the position of the natural sci-
entist, the ecologist, the biologist, or the geneticist. In this case, the realist posi-
tion on nature attempts to isolate the real systemic effects of tampering on
ecosystems in the environment. Finally, Soper outlines the “/ay” position on
nature, which she explains as the position that distinguishes nature from human
dwelling areas. Here, “nature” can refer to our backyard, the country, the
mountains, or even our garden. The distinction in this case is between that which
is a component of our daily human environs and that which is outside of the
normal human habitat. Importantly, all three of these positions hit on some ele-
ment captured by the notion of an ecoscape, about which I will say more in the
fourth section.

These distinctions can be helpful in our discussion of the ways in which
XGMAs have been considered to be unnatural. In the first case, we have the
metaphysical position. This position evaluates all XGMAs as somehow distinct
from nature, insofar as one might say that there appears to be nothing “natural”
about their existence. XGMAs were brought about in artificial ways, created in
the laboratory from the building blocks of life. On the face of it, they appear to
be thoroughly artificial, man-made creations, much like the creations on
Moreau’s island. The position that XGMAs are artificial is common, and we can
make sense of the kinds of arguments that emerge from it. But this position is
also a bit stickier than it might first appear. There is also an important sense in
which XGMAs are non-artificial, and advocates of genetic research are quick to
point this out.

In many ways, XGMAs share far more with their “natural” ancestors than
they do with other technological or man-made creations. Clearly, once con-
ceived, XGMAs grow of their own mechanism; they are life-forms unto them-
selves. This seems natural enough. They are also birthed naturally, as frequently
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they are implanted in the wombs of unadulterated surrogate mothers. Further,
they are neither robots nor computers, which obviously would rank them in the
artificial category. They are instead organic beings, like we are. Moreover, it is
not true that otherwise so-called metaphysically “natural” beings aren’t also
frequently brought into existence in “artificial” ways. It is a common practice
among twenty-first century humans, for instance, to bring human babies into
existence through “artificial” means, but we hardly consider them to be “unnatu-
ral.” Even excluding the clear cases of artificial insemination or IVF, it is argu-
able but true that sometimes children are brought about through extensive plan-
ning on the part of parents. Insofar as this is true, there is an argument to be
made that, according to the metaphysical conception of nature, such children are
unnatural.” It appears from this that nature as conceived metaphysically allows
us little headway with regard to XGMAs.

Now take the realist position. This is the position that we would expect to hear
from the natural scientist or the geneticist. The realist might view the individual
XGMA as unnatural by virtue of its shared genes. He might argue that natural
animals are those that exhibit characteristics maintained by animals with a cer-
tain type of DNA, or that came about through an evolutionarily understood
method. That XGMAs do not share common attributes with their “natural” ani-
mal counterparts condemns them to realist unnaturalness. This too is a position
on the meaning of “nature” that is common and easy to understand. But the ge-
neticist might argue in his defense that genetic engineering is little more than an
extremely complex breeding program and that there is nothing even realistically
unnatural about it at all. By injecting the DNA of certain organisms with one
another, his actions differ in no significant way from that of the interactions
between two parents. When parents come together, they blend their DNA. So
too with XGMAs.

Where Robert and Baylis have argued above that the introduction of XGMAs
creates inexorable moral difficulties because it blurs the boundary between hu-
man and non-human, their argument can be said to further lay bare the corrupt-
ness of the scientific/biological sense or the realist position on nature. Robert
and Baylis rely on the realist position to make their case, reasoning that what
sets us apart from non-human animals is our genetic make-up. We can see from
the above discussion that many theorists simply do not accept this realist posi-
tion, partly because we generally do not consider ethical questions to pertain to
humanness, but rather to personhood—the metaphysically relevant counterpart
of humanness.

Finally, take the lay position. Nature under the lay position is not problema-
tized by the conceptual precision of philosophers. Nature under this conception
designates only a place somehow distinct from civilization and the amenities of
technology. Under this picture, nature might include National Parks, Forest
Service Land, or more aptly, that which was brought about through “mostly”
non-chemical or non-technological means. In the case of human babies, we can
comfortably say under the lay position that we begot our child naturally, even if
we artificially tempered our actions by employing the benefits of ovulation test
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kits, pre-natal vitamins, basal temperature plotting; or, benefited from the usage
of a doula or a midwife, did not take an epidural, and refused pain killers. (Think
of the common claim that one has chosen to birth one’s child “naturaily,”
meaning “without anesthetic.”) The lay interpreter of GMO might want to draw
a strong distinction between apples that have been cultivated through grafting,
teacup Chihuahuas that have been brought about through selective breeding, and
the considerably more technologically complicated methods that are utilized in
the GMO and GMA industries. The “lay” position is therefore also a somewhat
romantic conception of nature, based on preconceptions of what does not con-
stitute the human dwelling space. But still, there are difficulties.

The relationship between the natural and the unnatural in this case is so hazy
and seamless as to be unhelpful, for here the distinction between the natural and
the unnatural is only a matter of degree—the arbiter of this degree is the
speaker. It would appear that the lay position on nature allows us freedom to
distinguish between that which is truly built—say, the genetic creations of Dr.
Moreau—and that which is only modified slightly by human intervention—say,
with our own children. But, it also does not provide the conceptual precision that
would lend stability to ethical claims one way or the other about XGMAs.

It appears that some conceptions of nature and the XGMAs are terribly inap-
propriate for assessing the problem of XGMAs. If we take the metaphysical
stance, then we end up with a world in which the XGMA is either thoroughly
artificial, because it is manmade, or thoroughly metaphysically natural, as it is
only a more efficient, but natural, development of human civilization. This falls
on its face. There is a strong case to be made for a qualitative difference between
an animal brought about through genetic engineering and an animal brought
about through selective breeding. The same goes for the realist stance. Either the
XGMA is thoroughly constructed, in the sense that it is made up of unnaturally
begotten genetic material, or it is thoroughly natural, in the sense that it is an
organic self-replicating system. This too is clearly incorrect. Again, there is a
strong qualitative case to be made. Finally, the lay position also does not give us
the theoretical stability that we might be looking for in order to come to deter-
minations about XGMAs.

So, what do we observe here? The creation of XGMAs breaks open the oth-
erwise rigid categories of the metaphysical, realist, and “lay” positions on “na-
ture,” much in the way that Darwin’s observations about natural selection broke
open the rigid ontological category of a species. When this happens, the concept
of nature as distinct from human artifact begins to lose its usefulness, and ap-
peals to “nature” as a means of arguing one way or the other on the question of
what is morally acceptable fall apart altogether. We are left with very shaky
foundations. It is important to see that all three positions on nature are called
into question by the advent of XGMAs, but that only one or two of them—per-
haps the metaphysical and the lay position—become really stark concerns at any
given time with any given aspect of XGMA introduction. We will see when we
investigate the invader species that, where in the case of the welfare of the
XGMA the metaphysical position appears to take precedence, the realist posi-
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tion appears to take greater precedence with the invasion of an ecosystem. That
there is a fluctuation between emphasis on one of these three conceptions of
nature is the primary reason that investigating the case of invasive transgenic
animals simultaneously—as opposed to investigating solely transgenic animals
or solely invader species—is so important.

Any one of these positions seems to have relevance to a discussion on
XGMAs apart from their threat of invasion, but on the face of it, the metaphysi-
cal argument seems most appropriate. Indeed, it is the conception toward which
many opponents of XGMAs gravitate readily. XGMAs are eerily artificial, and
one might think that this artificiality is just, well, wrong. What is less clear with
XGMAs is that the realist position, the position that views nature as a rigid pre-
existing and balanced system, is also called into question. Of course, sometimes
the XGMA is explicitly challenged for its realist unnaturalness, though when it
is, it is often challenged on grounds that it will bring about hideous, unpredict-
able, and devastating suffering in creatures. This is not so much a challenge to
the realist unnaturalness of the XGMA, but to the precautionary principle.
Avoiding such outcomes is just a matter of technical proficiency.

The “lay” position might also be thought to bring some clarity to the issue, but
it too is saddled with the peculiarity that its definition is dependent upon the
romantic inclinations of a given community. Investigating XGMAs as a singular
matter, therefore, obfuscates the equivocation in the use of the term “nature.”
For this reason, we should expand our investigation and turn our attention to the
case of the GM invader species. The case of the invader species is more auto-
matically a question about the realist conception of nature than it is about the
metaphysical conception of nature, and does not pose as stark a challenge to the
metaphysical conception. Examining this case in tandem with the case of the
XGMA calls into question the other primary conception of nature outlined by
Soper.

This understandable hopping around in the use of terminology should under-
line the need to find another background category that circumvents the confu-
sions implicit in the term “nature.” It is my contention that the concept of the
“ecoscape” might provide this background for us. I will argue in the fourth sec-
tion that the concept of the ecoscape enables a way to address the troubling as-
pects concerning XGMAs without deferring to a muddled concept of nature.
That is, one can speak intelligently of the present ecoscape as threatened by the
XGMA.

Chimeras on the Loose: The Problem of Invasive XGMAs

According to United States Executive Order 13112, an invasive species is de-
fined as a species both “non-native (or alien) to the ecosystem” and a species
“whose introduction causes or is likely to cause economic or environmental
harm or harm to human health.”>* There are many notorious cases of invader
species. Classic cases include the infestation of the Russian zebra mussel in
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Great Lakes waterways, the introduction of the wild boar into the ecosystems of
Hawaii, the proliferation of the monitor lizard in the Florida region, the coloni-
zation by cane toads in Australia, and the plague of click beetles along the East
Coast of the United States. Sometimes the introduction of a species is accidental,
as was the case with the zebra mussel in the Great Lakes region. Sometimes the
introduction of the species is deliberate, and its proliferation is simply unantici-
pated, as was the case of the sus scrofa, the wild boar, in Hawaii. (In Hawaii,
boars were introduced into the ecosystem to provide food for passing sailors.) In
all of these cases, of course, the species is considered “natural” only by virtue of
its organic make-up. It is “unnatural” because it is in a place to which it does not
“naturally” belong.

The concern over species invasion is particularly relevant to questions of ge-
netic modification. It has been employed to great effect by anti-GMO activists.
However, the question of invasive genetically altered species is typically only
raised regarding GMOs, and only recently in reference to simple GMAs. This is
probably due to the newness of advanced vertebrate genetic technology. Until
recently, very few GMOs and GMAs posed any real risk to naturally occurring
ecosystems.”® Alarm spread in 2001, however, when the Boston-based company
Aquagenics proposed to begin farming transgenic AqudvantageTM Atlantic
salmon in coastal waters. The Union of Concerned Scientists immediately im-
plored the U.S. Government to take a good hard look at the salmon before ap-
proving their edibility.”’

Such alarm Ts well-founded. The National Research Council of the National
Academy of Sciences released a report in early 2004 that found that “while there
are many techniques being developed to prevent genetically engineered organ-
isms or their genes from escaping into the wild, most techniques are still in early
development and none appear to be completely effective.”*® Gregory Jaffe of the
Center for Science in the Public Interest said the report’s conclusion that there is
no foolproof bioconfinement method suggests that “there is a need to have a
better regulatory system that assesses whether there are any risks to begin
with, "

The possibility of GMAs and GMOs escaping into the environment threatens
serious consequences that most farmers and developers of genetically modified
technologies would like to prevent. Raymond Carruthers, the head of one of the
largest U.S.D.A. biological control facilities, has recently characterized invasive
species as a “horrific and increasing problem,”40 David Lodge and Kristin
Shrader-Frechette have argued that there is little disagreement about the prob-
lems with non-indigenous species but that the main ethical and policy issue lies
in the sorts of risk assessment protocols that could be acceptable to a large con-
stituency.*' In fact, it is important to recognize that most objections to any sort
of invader species are consequential and based on a realist conception of nature.

The case of invasive XGMAs presents an especially complex problem, how-
ever, because we have historically placed asymmetrically heavy emphasis on the
moral priority of humans, and on the natural, untamperedness of nature. Almost
instinctively, one is inclined to revert to the Yuck objections that Midgley dis-
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cusses, since the image evokes fears of alien, half-human monsters roaming the
once-pristine landscape. Indeed, the outlandish and unnatural oddity of the in-
vader GMAs is an incredibly appropriate objection to the development of GMAs
and their invasion of the landscape. It is not, however, an objection that reso-
nates with those who support the realist position on nature.

At a certain level, invader species have always been considered to be “unnatu-
ral.”” The U.S. Federal Government defines an invader species as “a species that
is 1) non-native (or alien) to the ecosystem under consideration and 2) whose
introduction causes or is likely to cause economic or environmental harm or
harm to human health.”*? If GM com infiltrates a crop of maize, for instance, we
can then argue that the naturally occurring corn has been tainted. What consti-
tutes the “natural” or “baseline” state of the ecosystem is left up to experts and
specialists, and is certainly open for dispute. Farmers take steps to eradicate this
invader species in order to preserve the organic purity of the natural crop. Inva-
sive species on these grounds can only be thought to be invasive if the plants or
animals produce reproductive offspring.43 (It is a pleasant irony that corn itself
has never been natural, but is a hybridized grain.) They must, in other words,
colonize, or attempt to colonize, a given ecosystem. As they do this, of course,
they gradually become naturalized themselves, and the ecoscape of the given
ecosystem shifts, calling into question the very idea of what is a natural feature
of the ecosystem.

Return for a moment to the three conceptions of nature discussed above. In the
case of the metaphysical conception of nature, an environmentalist might argue
that nature ought to be protected by virtue of its intrinsic value. This, presuma-
bly, rests at the heart of many environmentalist concerns about the tampering
with nature that accompanies criticisms of invader species. When we introduce
non-native species into an ecosystem, whether that species is “natural” or ge-
netically-modified, the naturalness with which we are concerned primarily is
realist, since the environmentalist is most frequently concerned that damage will
be done to evolutionary balance.

This problem of this realist unnaturalness is amplified, however, when human-
animal chimeras invade nature. In this case, the concern is twofold. First, the
concern is that we have no control over what happens to the environment, such
that alterations to nature are not willed but happen “naturally.” In this sense,
realist nature is corrupted by creatures that would not normally belong to it. It is
also true, however, that XGMAs are considered to be metaphysically “unnatu-
ral” by their very development, as we discussed above. Thus, however, they
modify the environment or the ecosystem, this further transforms the ecosystem
into a metaphysically unnatural ecosystem. What is metaphysically natural on
this basis is considered to be anything that has evolved or emerged without the
intervention of humans. One might say that invasive XGMAs are therefore twice
unnatural, because they are both unwelcome in their particular ecosystem and
unnatural in the sense that they have been modified by humans.

At first blush, the case of the invasive XGMA is very much unlike the case of
a naturally conceived invasive species, like the sus scrofa or the zebra mussel. In



30 Benjamin Hale

these simpler cases, the animal is completely “natural,” in the sense that it
evolved of its own doing, but what is unnatural about the animal is its presence
in a given ecosystem. Here the environmentalist is concerned primarily that the
mvader will do untold damage to the unique ecosystem. Concerns about the un-
naturalness of the invader are concerns about its threat to the notion of the “natu-
ral ecosystem.” Thus, metaphysical and realist conceptions of nature overlap
again here, where anti-GMO activists have concerns primarily about the robust-
ness of a given ecosystem and must rely on cases of metaphysically natural en-
tities to make their case; and pro-GMO advocates maintain that ecosystems, by
their nature, are always in flux.

Without intending so, activists therefore carve a fine line between natural en-
vironments and natural individuals. They effectively attempt to distinguish be-
tween natural individuals, which we could call “Natural-I” entities——which
might include “naturally occurring” pigs and kangaroos and other such critters—
as apart from natural environments, or “Natural-E” entities. In all cases, whether
Natural-I or Natural-E, “natural” can be conceived to apply according to either
the metaphysical, realist, or lay picture that we discussed above. Thus, the sus
scrofa of Hawaii might be considered Natural-I, even though it is Unnatural-E;
whereas GM corn, Aquadvantage Salmon, or any other invasive XGMA is both
Unnatural-1 and Unnatural-E. Add the three conceptions of nature outlined by
Soper to the mix, and you have a cocktail of confusion.

Not only is such a system of speaking so contrived as to prove uncannily un-
helpful, but notice what happens here. It turns out that many of the same com-
plaints that were lodged against the Unnaturalness-E of Natural-I invaders apply
to the Unnaturalness-E of Unnatural-I invaders. In this case, the dubiousness of
the term “nature” pops further into stark relief, and it appears that we can make
little headway in our attempts to argue one way or the other for or against
GMAs. However, if we look at the GMAs and their constituent relationship to
the environment—that is, apart from their systemic impacts and apart from their
metaphysical designation—then I think we can begin to make some claims
about what might or might not be wrong with GMAs.

What is needed in the case of invasive XGMAs is a reference point that incor-
porates the intentionality of the individuals that make up the ethical landscape—
one that is alert to the constructed nature of nature, but one that also does not
turn a blind eye to nature in the realist sense. As Steven Vogel intimates in his
work on nature,* a more phenomenological construct like the umwelt can bear
fruit for those of us who hope to argue that something intangible has gone awry
when the XGMA escapes its cage. It makes sense to me that this construct might
be the ecoscape.

Why the Ecoscape is a More Appropriate Category

The ecoscape as defined by authors in this volume avoids altogether the obtuse
essentialism of “nature.”
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Ecoscape can be defined as the organizational shape of a habitat for life, which
manifests as the configural shape of environmental interrelations and relations. How
does this word compare and contrast with ecosystem? An ecosystem involves the
interrelation between a living community and its environment, which forms a func-
tional whole. The most insightful answer is that ecoscape concerns the geographicity
of the ecosystem. Ecoscape makes thematic the spatial configuration (shape) of the
interrelations and relations comprising some life-sustaining world.**

As Gary Backhaus explains in the above paragraph, the ecoscape integrates ele-
ments of metaphysical nature, real nature, and “lay” nature into a single cate-
gory. It views metaphysical nature skeptically, and instead supplants metaphysi-
cal concerns with geographical concerns. It views realist nature relationally, and
integrates the interrelations and relations of functioning ecosystems with the
geographicity of the ecosystem. It provides a category for a more stable articu-
lation of “lay” conceptions of nature without appealing to the tired and overly
romantic dichotomies of the countryside and the city.

Where environmental problems are concerned, say, for instance, as with the
invasion of a territory by XGMAs, the concern here, ultimately is what kind of
habitat we are going to be living in. What kind of “being” is our being going to
encounter? And it can be agreed that it is precisely this kind of concern that is at
issue when we speak of XGMAs and/or invader species. For starters, many of
the claims made against XGMAs are claims about how unnatural they are, how
their existence alters our experiences with nature. This is true with invader spe-
cies as well.

Where before we were concerned about nature as somehow metaphysically
tainted by human tampering, this concern falls into the background. There is no
primordial standard bearer against which to measure the naturalness of a given
entity. Rather, we must turn our focus onto the question of what kind of world
we would like to live in and what nature is in relation to us. We are not con-
cerned so much with whether XGMAs or their invasive counterparts introduce
radically artificial elements to nature. There is no moral import to such a con-
cern at all. Instead, we are released from this question to focus on more primary
matters: What kind of influence do humans have on their metaphysical back-
drop? And how does the understanding of essence of a given environment
change in the face of this influence? The very notion of inauthenticity in nature
implies some objective essentialism. But because with the concept of the
ecoscape the discussion focuses on the experiencing of nature, and not on nature
as it is in itself, the inauthenticity of the invasive XGMA can be captured in the
mapping of the altered ecoscape.

The reason for this is that the ecoscape implies a kind of Umwelt or, more ac-
curately, an umweltmdssige Lebenswelt. It suggests that there is some surround-
ing scape—not necessarily essential, in the sense that it is pre-given by the
Gods, and not necessarily systemic, in the sense of an eco-system—but rather a
scape, that is both horizonal and environmental—always maintaining an infini-
tude that is inaccessible to the mere mortal; but also always immediately around
us, in the sense that we are caught up in it.
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' Similarly, the ecoscape supplants realist concerns about ecosystems and the
}mpacts of humans on rea/ nature. We are not concerned so much with doing
‘damage” to the environment, in the sense that the environment is an ecosystem
that is somehow damaged unalterably by the activities of ecosystemic invaders.
In this case, an “ecosystem” is a rough category used by us to describe relations
bet\yeen entities that we stipulate in order to make clearer sense of trends in the
egwronment. That an ecosystem is one particular way over another does not
dictate how that ecosystem should be. Says Backhaus:

Analogously, the science of ecology, which deals with the relations between various
kmds of entities comprising environments, cannot be reduced to any one of the sci-
entific fields that constitute it. Biology, chemists, etc. have their own parameters that
demarcate fields of their concern, but the ecologist, who is apprised of those fields
must transcend them in order to contextualize their findings in a science that take;
the relational moment of concrete environmental wholes as its guiding principle
Much of the content of the research in our new interdisciplinary science likely lies'
outside of the professional research interests of the geographer. The content belongs
to the fields of the various sciences and their rather specific subdivisions, but
through the geographical turn, practitioners of the new science thematicize phe;'nom-
ena under the purview of their discipline on the basis of geographicity.*

.One might be worried, at this point, that the concept of the ecoscape does
vxolence'to the real and important claims of scientists and ethicists regarding
XGMA invasion. It is true, after all, that the invasion of some species could
have devastating effects on an ecosystem, and this, in turn, could have devas-
tating effects upon the people that depend on or are a part of that ecosystem. But
Backhaus and other authors in this volume reassure us that this is not the case
with the ecoscape:

This is not to claim that science merely creates its own artifacts, meaning reality is
the outcome of artificiality, although this does happen and there is always this dan-
gter.l']“he function of controls in science, such as the understanding of wild types as
distinct from laboratory mutants, provides the background from which operational
manipulations give us certain forms of knowledge.*’

These scientific questions remain at the ready, always important regarding the
health and well-being of individuals that make up the ecosystem. Yet the
ecqscape’s emphasis on the geographicity of the system implies that we can
maintain concerns about the interrelations of the environment—indeed, interre-
lationality is the true innovation of the “ecosystem” as well, is it not?—but do so
without relying on the rigid conception of a pre-established universal order. Af-
ter all, negative ethical claims about XGMAs invading the ecoscape ought not
depend solely on the concern that they will do damage to the ecosystem, though
this certainly is an important question. Instead, what they ought to depend on is
what the world will be like when such beings enter our ecoscape.
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Regarding “lay” nature, the ecoscape encapsulates the notion of a habitat and
allows the researcher to address concerns about place-bound human and non-
human dwellings. Further, it is relative to a given time period and not static with
regard to some aspect of the world “out there.” The ecoscape is quite clearly
both a human and non-human concept; and it quite clearly pertains to that which
we take to be humanly valuable around us. Thus, it can include environments
like shopping malls, parking lots, suburban parks, and nature preserves, as well
as beings that would not “naturally” exist in these environments. Exploring and
mapping an ecoscape can open the door for us to voice concerns about the trans-
formation of our suburban environments by any entity: artificially introduced
mussels, genetically altered lab rats, or genetically modified invaders. XGMAs
on this view could invade our downtown areas as well as our wilderness areas,
just as they do in science fiction movies like Jurassic Park: The Lost World. In
this way, Moreau’s monsters can be understood as just as much a threat to our
way of life as to the conditions of our way of life.

Not only this, but we can see alone that whatever we choose as our meaning
of the term “natural,” we seem to have little way of getting around the naturalis-
tic problem of what is and what ought to be. The naturalistic fallacy depends
very heavily on any one of these conceptions of nature. By contrast, the concept
of the ecoscape proposes that the environment is already lived and occupied by
us. We can then ask with normative force: what is it to live in our world? At
present, it is to exist among a series of objects, none of which are substantially
different than any other objects. Some flit, some dart, some sit still. But these
objects are purportedly unthematized and independent of us.

Employing the notion of the ecoscape in our discussions of genetic modifica-
tion will allow us to speak about these thematized relations without having to
rely on an ossified conception of what “nature” really is. So, if XGMA animals
invade the ecoscape, they do so from the perspective of these many ways of un-
derstanding and perceiving our environment. Where ecosystemic claims assess
environmental damage from a third-person, God’s-eye point of view, ecoscapic
claims assess damage from a perspectival point of view. How might adopting
the notion of the ecoscape enrich the discussion on genetic modification? It will
embolden discourse that exploits the sense in which genetic modification alters
our understanding and comprehension of nature. This discourse is already
sneaking around in the background of many of these GM debates anyway, but it
lacks fertile ground in which to take seed. With a phenomenological perspective
upon which to base such claims, the discourse can begin.

The question here, then, re-orients the debate away from circular discussions
about the nature of nature, and from instrumental discussions about the costs and
benefits to ecosystems, into an intentional and directional discussion: What kind
of world do we want to live in? What kinds of changes will the introduction of
XGMAs into our ecoscape involve? In many ways, this is the question that has
always been at the heart of much of this debate, as Midgley rightly notes. The
debate has not exclusively been about whether XGMAs are metaphysically natu-
ral or unnatural. Clearly, there are strong arguments on both sides. It has also not
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solely been about whether XGMAs are natural or unnatural in a realist sense,
There are similarly strong arguments on both sides. The consequences of in-
vader species, both on real ecosystems and on metaphysical nature, are only
partly at issue. What has also been at issue is our relationship to the world in
which we live.

What is immediately apprehendable about the XGMA in contemporary dis-
course is that XGMAs are somehow unreal, created from whole cloth, but nev-
ertheless real and organic. Talk like this gives the impression that underlying
nature is mutable and alterable, that we humans can construct nature from the
bottom up. It often also results in pronouncements and objections that genetic
modification is a twenty-first century version of “playing God.” This appears to
be a common claim in many activist discourses on the matter. Because the
charge of “playing God” is so abstract and seemingly baseless, however, oppo-

nents commonly go no further than to issue this charge as an unreflective con--

demnation. In response, these same opponents are accused of fear-mongering,
progress-thwarting, overly-cautious obstructionism by less risk-averse, scien-
tific, and commonly secular, progressives. The secular retort is a curt ad homi-
nem that misses the point of the claim by environmentalists concerned about the
world in which they live,

The concept of the ecoscape provides a possible avenue to understand the
concern of “playing God.” The ecoscape does not distinguish between the natu-
ral and the unnatural, as we have said, but only between that which is here, be-
fore us, experi%nced by us. What objecting environmentalists are really after in a
debate like this is a sense in which the ecoscape can fluctuate with the innova-
tions and aspirations of humankind, but also the way in which the underlying
ecosystem can remain scientifically predictable, understandable, and at risk from
genetic modification. This sense would call attention to our human relationship
with the environment, such that our role—either as a God or as a human compo-
nent of the environment—is a real consideration. When our relationship to the
environment is otherwise glossed over—as it is if we attempt to employ the
metaphysical, real, or lay conception of nature to do our dirty work—such that it
appears that it is only our environment and its ecosystems that are changing, our
understanding of ourselves shifts from exploiters to developers, from dependents
to Gods. This opens the door for the above critics to make charges that the claim
of “playing God” is baseless. The notion of the ecoscape re-asserts the role that
humans play in the shaping of their environment while abstracting far enough
from the underlying ecosystemic relationships to avoid the impression that hu-
mans play a thoroughgoing manipulative role in the control of their environ-
ments.

To put this another way, when nature is viewed from the objective stances of
the metaphysical, realist, or lay worldview, and considered in light of XGMA
developments, nature appears as infinitely manipulable and transient. This ap-
parent manipulability opens the door to misunderstand nature, and more impor-
tantly, to misunderstand the laws that govern nature, as somehow subject to the
whimsy of humans. Further, the apparentness of this manipulability is masked
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by the supposition that nature is existent apart from our relationship fo it. If it'is
the case that we humans can manipulate our environs such that ecosystems exist
under our managed care, then humans emerge, or appear to emerge, at the helm
of the universe. If, on the other hand, one investigates the relationship between
humans and nature from a geographical perspective, the vicissitudes of human
experience are always at issue and there is room to understand underlying nature
as always at play in the foreground.

Far from giving us the sense that our natural surroundings are fluidly ma-
nipulable in the ways in which many would like to believe them to be manipula-
ble, the threat of XGMAs escaping into the environment creates a troubling
rupture in the ecoscape, not just in the ecosystem. Where before our under-
standing was that of a secure perch at the top of a rigid metaphysical arrange-
ment, genetic technology challenges this understanding, both of ourselves in
regard to nature, but also of nature itself. This both induces us to respond with
greater forms of control, by building taller walls, stronger cages, and greater
safeguards in order to preserve whatever metaphysical order might be under-
stood to exist, but it also forces us to face down the possibility that we are not in
nearly as much control as we think we are. The concept of the ecoscape allows
for us to explore the ways in which humans take up a role i» nature; and in do-
ing so, overcomes the potential misunderstandings that can arise in the face of
the patently false supposition that we exist apart from nature.

Conclusion

This paper has sought to discuss the rather unpleasant prospect that the human-
animal chimeras cooked up on Dr. Moreau’s ocean-based biological station
might escape that island and alter our current ecoscape. It interrogated the con-
cept of “nature” that lies at the heart of many such concerns to find that when
nature concerns are invoked, the debate over XGMAs becomes intolerably
muddled. In its stead, this paper argues that philosophers and geographers might
redirect the discussion about nature to emphasize its more phenomenological
counterpart, the ecoscape. Doing so, it has concluded, opens the discussion of
XGMAs to further criticisms that are both already current in the discourse, but
also easily masked by any one of the three stances on nature.

When one begins to adopt the position that many debates about the environ-
ment are not just debates about what is healthy for nature conceived of realisti-
cally (though many debates, like those involving global wa@ng, resource de-
pletion, habitat encroachment, and so on, are debates of this kind), nor del?ates
about what is authentically natural and what is not natural (as some environ-
mentalists of a “deeper” green seem inclined to argue), nor even “lay” debates of
a Frankenstein nature (similar to the Yuck arguments advocated by Midgley) but
instead debates about the world in which we want to live, the environs and our
relationship to those environs, then we have a whole new avenue open to us.
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The ecoscape incorporates intentionality into the experience of nature. It im-
plies directedness. An analysis of the ecoscape may not provide us with clear
conclusions necessarily about what kind of world we want to live in, but it may
at least open the question of what kind of world we want to live in. In this case,
the ecoscape’s appeal is not to some pre-existent metaphysical entity, nor to a
real ecosystem, but rather to an environment that we experience and understand.
What such analyses of the ecoscape would look like, I cannot say. That is partly
the objective of this volume. What is clear, however, is that a concept that en-
capsulates and describes the environment through phenomenological observa-
tion—the ecoscape—is critical to these debates.
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Chapter 3

Cultivating Famine: In Search of the
Miracle Seed

Azucena Cruz

Introduction

As we begin a new century, and a new millennium, we face the paradox of land-
scapes of affluence from which the seeds of famine are sown. Machines and
technology bred out of a Cold War arsenal allowed us to harvest plentiful crop
yields but it is now apparent that it has also radically altered the landscape to the
point where we may in fact be eroding the agricultural foundation that sustains
us. This new arsenal has transformed seeds and food into another weapon for a
new kind of war: a biotechnological war, This war is being fought on the soil
that human beings depend on for their sustenance and the major aggressor is the
agro-chemical industry that produces genetically modified (GM) seeds that se-
verely alter the “scapes of life” (agriculture, political, economic, cultural, and
social). An enormous strain is being placed on the planet by human beings who
are eating away at every resource that can be harvested and mined as they
maintain the assumption that the environment does not require anything from
them. Human beings and the environment in which they live are clearly two
distinct kinds of beings; nevertheless, they still remain locked in an interdepend-
ent relationship which engenders an ethics of its own. Formulating and analyz-
ing what this ethics has been is of primary concern for environmentalists who
wish to call attention to the irreparable damage that is being done to the planet
we depend upon. While this is an important topic in and of itself, I would like to
address the larger issue of the geographic web of relations shaping the ecoscape.
I focus on the environment (agriculture), its ecosystem, which entails the socio-
economic political relationships between individuals and how these relationships
then shape the ecological environment that they inhabit and depend upon for
their existence—i.e., the dialectical relationship between human beings, the en-





