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On April 24, 1987, a scientist dressed in a white 
protective suit and face mask sprayed genetically 
engineered bacteria onto plants in a small and 
carefully fenced-in strawberry patch in California. 

This experiment, the first authorized environmental release 
of genetically modified organisms (GMOs) in this country, 
was roundly criticized by environmental groups and was the 
subject of a lengthy series of public relations and legal battles. 
Two years earlier, the D.C. Circuit Court of Appeals had 
affirmed an injunction of a similar experiment by the Univer-
sity of California, expressing its concern that governmental 
agencies had not yet given “adequate consideration to broad 
and important issues relating to its role in approving deliber-
ate release experiments.” Foundation on Economic Trends v. 
Heckler, 756 F.2d 143, 151 (D.C. Cir. 1985). The appellate 
court further noted that 

[s]hould organisms containing recombined DNA be dispersed 
into the environment, they might, depending on their fit-
ness relative to naturally occurring organisms, find a suitable 
ecological niche for their own reproduction. A potentially 
dangerous organism might then multiply and spread. Subse-
quent cessation of experiments would not stop the diffusion of 
the hazardous agent. 

Id. at 149.

Almost twenty-five years later, while predicted doomsday sce-
narios surrounding the environmental release of GMOs have 
not materialized, high levels of controversy, litigation, and 
scientific uncertainty still persist. Nonetheless, genetically en-
gineered organisms continue to transform our world. Since the 
first commercial introduction of transgenic crop plants more 
than fifteen years ago, genetic engineering has demonstrated 
its potential in a diversity of areas, including agriculture, aqua-
culture, biofuel production, bioremediation of environmental 
pollutants, biological pest control, and even the production of 
pharmaceuticals.

In a general sense, the genetic modification of crops and 
domestic animals is as old as agriculture. Both plant breeding 
and animal husbandry involve, as their basis, the selection of 
individuals with desirable characteristics for breeding or, in 

the case of many crop plants, asexual propagation. As a result, 
virtually all of today’s crop plants and domestic animals are 
genetically far removed from their wild ancestors. Genetic en-
gineers can insert the genes responsible for particular traits in 
one species of organism into the genome of a different, often 
entirely unrelated, species. Thus, we have corn plants produc-
ing an insecticidal toxin originally encoded by the genes of 
a soil bacterium, fast-growing salmon that express a growth 
hormone via genes obtained from an entirely different species, 
and even aquarium fish that glow in the dark with a fluores-
cent protein derived from a marine bacterium. The resultant 
organisms are variously referred to as “transgenic,” “genetically 
engineered,” or “genetically modified” (GM).

The global area planted with GM crops increases annually. 
It was more than 90 million hectares (ha) in 2005, with five 
countries (the United States, Argentina, Brazil, Canada, and 
China) accounting for approximately 95 percent of the total 
area devoted to GM crops. O. Sanvido et al., Ecological Impacts 
of Genetically Modified Crops, Agroscope Reckenholz-Tänikon 
Res. Station ART, Zurich. (2006). Soybean is the GM crop 
occupying the greatest acreage globally, followed by corn, 
cotton, and oilseed rape. For each of these crops, the most 
commonly engineered trait is herbicide tolerance. Corn and 
cotton have also been engineered to express the insecticidal 
toxin derived from the bacterium Bacillus thuringiensis (Bt). 
A variety of other food crops have been commercialized on a 
smaller scale, and not all have been market successes. The first 
genetically modified commercial food item, Calgene’s slow-
ripening Flavr Savr™ tomato, received U.S. Food and Drug 
Administration (FDA) approval in 1994 but soon disappeared 
from the marketplace. Other types of engineered traits in 
commercialized GM crops include resistance to various plant 
pathogens, including fungi, bacteria, viruses, and nematodes. 
Golden rice, a variety engineered to biosynthesize beta-caro-
tene, was developed as a fortified food to be used in regions of 
the world where there is a shortage of dietary vitamin A. A 
number of companies also are working to engineer plants that 
produce pharmaceuticals.

Efforts are underway to development transgenic animals, and 
proposals for commercialization of transgenic fish, including 
salmon, catfish, carp, and trout, are under review, while other 
efforts focus on transgenic shellfish. Although the first com-
mercially marketed GM animal in the United States was the 
GloFish™, a transgenic aquarium fish that glows due to expres-
sion of a fluorescent protein, for the most part, the traits that in-
dustry hopes to incorporate into fish are accelerated growth and 
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disease resistance. FDA is currently trying to decide whether to 
approve a proposal from AquaBounty Technologies to produce 
and market a GM salmon that is able to grow two to four times 
faster than other farmed salmon. The fish is an Atlantic salmon 
with novel growth hormone and antifreeze genes derived from 
Chinook salmon and the eel-like ocean pout, respectively. The 
GM salmon do not grow larger than nonrecombinant counter-
parts but attain marketable size in as little as sixteen months, 
compared to about three years for non-GM fish. If transgenic 
salmon is approved, it will be the first GM animal available for 
human consumption in this country. 

Last year, the British company Oxitec conducted several 
releases of a large number of male mosquitoes that were geneti-
cally modified for sterility, over a 16-hectare area in the Cayman 
Islands. The goal was for the GM mosquitoes to competitively 
mate with females, resulting in an overall reduction in the mos-
quito population, with a concurrent reduction in the mosquito-
borne dengue fever. Critics of the experiment expressed concern 
that significant reductions in mosquito populations, an im-
portant food source for other animals, could have unintended 
adverse effects on the biodiversity of the region.

Biotechnology is not without risks, and, thus, it contin-
ues to be an extremely controversial and frequent subject of 
litigation. The risks fall into the general categories of potential 
human health effects, environmental harm, including damage 
to non-GM crops, and other ecological impacts. To date, the 
bulk of litigation involving release of GM crops has focused 
on adverse effects on organic and conventional crops from 
potential contamination with GM plant material. When 
harm to agricultural property interests can either be proven 
or at least anticipated with reasonable certainty, organic and 
conventional growers (typically in conjunction with envi-
ronmentalists) have proven adept at using the legal system to 
confront the producers of GM crops. They have employed an 
increasingly sophisticated legal and public relations approach, 
and claims based on administrative and environmental law 
have been bolstered with common law tort theories of liability, 
including negligence, trespass, and nuisance. However, the 
harms may be more subtle, and their demonstration more diffi-
cult, when wildlands and natural aquatic systems are involved. 
For the purpose of this discussion, the term “wildlands” refers 
to land that is in a natural, uncultivated state, particularly 
when it constitutes wildlife habitat. Evaluation of damage is 

especially difficult when noncommercial interests, such as the 
preservation of biodiversity, the protection of endangered spe-
cies, or the prevention of introducing invasive organisms into 
natural ecosystems, are involved. What are the legal bases for 
litigation, and who will have standing to pursue them? 

GMOs and Natural Habitats:  
What Are the Potential Risks?
Does the production and environmental release (or escape) 

of GM plants, animals, or microbes pose threats to the viabil-
ity and diversity of natural environments or their inhabitants? 
It is worth remembering that, irrespective of GM crops, agri-
culture profoundly impacts environmental resources and can 
result in a decline in biodiversity that has been observed in 
numerous ecosystems. Sanvido et al., supra at 16. The possible 
negative impacts of GMOs are potentially more far reaching. 
Genetically modified plants, animals, or microbes can impact 
the environment through invasiveness of the GMO or of 
organisms with which they hybridize, loss of biodiversity, and 
adverse effects on nontarget organisms. 

Invasive species are those nonindigenous plants, animals, or 
microbes that adversely affect the habitats and ecosystems they 
invade, whether economically or ecologically. There are many 
examples of invasive organisms causing great harm in their 
newfound homes, including animal species (gypsy moth, red 
imported fire ant, Africanized honey bees, Asian carp), plants 
(kudzu, Eurasian watermilfoil), and plant pathogens (the causal 
agents of chestnut blight, Dutch elm disease, and white pine 
blister rust). Some of these were accidental introductions, while 
others were intentionally released. Several have essentially 
replaced or destroyed indigenous species through competition, 
predation, or disease. Although none is a GMO, they all repre-
sent genotypes that were novel to the community into which 
they were introduced, and, thus, exhibit a characteristic cited by 
many environmentalists as evidence of GMO-related risk. 

Novel genetic material can move into environments or 
organisms beyond the intended host, such as through the 
dispersal of seeds or pollen of a genetically modified plant by 
wind, animals, or insects. Novel genes (transgenes) engineered 
into crops could be introduced into the genomes of their wild 
relatives. N. E. Ellstrand, When Transgenes Wander, Should We 
Worry? 125 Plant Physiology 1543–45 (2001). Some scien-
tists are concerned that hybridization between GM crops and 
their wild relatives may result in the evolution of increased 
weediness in the wild plants (so-called “superweeds”) because 
of their resistance to current control strategies. An escaped 
crop plant may itself be a weed, which is simply any plant 
growing where it is unwanted, as has happened in Canada 
with genetically modified herbicide-tolerant canola. Also, wild 
plant relatives might suffer an increased risk of extinction due 
to hybridization with GM crops. 

Similar concerns exist about potential breeding of GM ani-
mals with their wild counterparts. G. N. Mandel, The Future of 
Biotechnology Litigation and Adjudication, 23 Pace Envtl L. Rev. 
(2005–06). Escaped transgenic animals may compete with wild 
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organisms for food, space, mates, or other resources. Concerns 
persist that our current knowledge is not sufficient to be able to 
draw scientifically reliable and broadly trusted conclusions about 
potential environmental effects of transgenic animals or their 
safe and effective management. A. R. Kapuscinski, Current Sci-
entific Understanding of the Environmental Biosafety of Transgenic 
Fish and Shellfish, Rev. Sci. Tech. Off. Int’l. Epiz. 24:309–322 
(2005). Many groups with natural resource interests share these 
concerns. For example the U.S. chapter of Trout Unlimited has 
announced that it is considering legal action if FDA approves 
production of GM salmon.

There is also apprehension about impacts on nontarget 
species in ecosystems outside of production fields or facili-
ties. One concern is the unintentional poisoning of beneficial 
insects by plants expressing pesticidal properties, such as the 
insecticidal Bt proteins. A. A. Snow & P. Palma, Commer-
cialization of Transgenic Plants: Potential Ecological Risks, 47 
BioScience 86–96 (1997). To date, however, published studies 
assessing possible nontarget effects of Bt crops have shown 
only subtle changes in the associated arthropod communities, 
which could be explained by a reduction in the target pest 
population rather than any broader nontarget effects. Sanvido 
et al., supra at 30.

Who Is Responsible for Regulating GMOs?
There is an often confusing and sometimes conflicting body 

of regulations and administrative law that confronts those 
involved in biotechnology. Currently, oversight for GMOs 
and related products is shared among three federal agencies. 
The U.S. Department of Agriculture’s (USDA’s) Animal 
and Plant Health Inspection Service (APHIS) implements 
rules for engineered organisms that pose risks to plant health, 
oversees field testing of biotechnology-derived plants, and 
grants petitions for nonregulated status before commercial 
growth and sale of any GM crop. The U.S. Environmental 
Protection Agency (EPA) has regulatory authority for GM 
crops with pesticidal properties and regulates recombinant 
microorganisms under the Toxic Substances Control Act. 
FDA regulates biotechnology food products, using the same 
regulatory requirements that are used to safeguard all foods in 
the marketplace—safety and nutritional characteristics rather 
than production methods.

Occasionally, other federal agencies, such as the U.S. Fish 
and Wildlife Service (FWS), the Bureau of Land Manage-
ment, and the National Marine Fisheries Service, may exert 
the authority of the Endangered Species Act (ESA), the 
National Invasive Species Act, or other federal legislation, 
where GMOs have potential to interact adversely with the en-
vironment. In addition, state regulatory authorities commonly 
have oversight of wildlife and fisheries resources within state 
boundaries, and some states have issued regulations prohibit-
ing the release of aquatic or marine GMOs.

Both the common law of product liability and nuisance and 
procedural and substantive regulatory law under the Admin-
istrative Procedures Act (APA), the National Environmental 

Policy Act (NEPA), the Clean Water Act (CWA), and the 
ESA provide bases for litigating issues surrounding the environ-
mental impacts of biotechnology. Environmental groups have 
also invoked, with mixed success, the public trust doctrine, 
which embodies the principle that certain common natural re-
sources are held by governments in trust for the general public.

Seeking Relief in Tort Law
The regulatory framework for GMOs assigns obligations on 

those who produce and use them but does not assign liability 
for damages that might be caused by their deployment. Produc-
ers and farmers may face liability in tort, based on claims of 
product liability, trespass, or nuisance. Product liability claims 
are based on strict liability, negligence, or breach of warranty, 
as well as various consumer-protection laws. Manufacturers, sup-
pliers, retailers, and others who make products available to the 
public may be held liable for the injuries those products cause. 
Product liability formed the basis of some of the most significant 
biotechnology litigation to date, after traces of the genetically 
engineered Bt corn variety StarLink™, which was intended for 
animal feed, were found in taco shells at Taco Bell™ restau-
rants. In re StarLink Corn Prod. Liab. Litig., 212 F. Supp. 2d 828 
(N.D. Ill. 2002). The plaintiff farmers in StarLink Corn based 
their claims on both strict liability and negligence, as well as 
on nuisance. Plaintiffs in StarLink Corn, which was eventually 
settled out of court, alleged the manufacturer was strictly liable 
because the product was defective as designed and could not 
be safely used for its intended animal feed purpose, as it would 
inevitably become commingled with the human food supply. 
The plaintiffs also alleged that the defendants were negligent 
in their monitoring of farmers using the product and in their 
enforcement of the measures required to ensure that StarLink™ 
corn remained segregated from non-GM corn. 

A variation of the StarLink scenario and related claims may 
occur on an ecosystem scale if transgenes from GM crops or 
animals find their way into nonagricultural habitats and cause 
unintended adverse effects on wild plants or animals. Such an 
event could support a trespass claim. Similarly, private owners 
of wildland property could seek redress under the doctrine of 
private nuisance, for actions that result in an unreasonable in-
terference with the use and enjoyment of their land. Remedies 
in a successful nuisance case typically include damages and, in 
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some cases, injunctions against specific activities. Similarly, if 
unintended adverse effects of released genetically engineered 
organisms occur on public lands, they could support a claim 
of public nuisance, i.e., an “unreasonable interference with a 
right common to the general public.” Restatement (Second) 
Torts § 821B (1979). Whereas public nuisance cases are most 
often brought by government officials, a private plaintiff may 
sue in public nuisance if he has suffered an injury different in 
kind from members of the general public. 

What plaintiffs might sustain special injuries in wildland sit-
uations? One example could be individuals engaged in commer-
cial “wildcrafting,” the harvesting of wild plants for food or for 
medicinal purposes. Wildcrafted plants, such as mushrooms and 
huckleberries, are regulated under the Organic Food Production 
Act of 1990, which requires harvesters to demonstrate that no 
proscribed substances were applied. The presence of GMO ma-
terial in wildcrafted food or medicinal plants would violate their 
organic status and could be actionable. It is also quite possible 
that licensed fishermen or Native American tribes with fishing 
rights would be able to claim special injury if escaped transgenic 
fish were to commingle with indigenous fish stocks. 

Plaintiffs may also be able to seek injunctive relief to prevent 
an activity that is not yet at the level of nuisance but is likely 
to become one. Although the burden of proof is high, usually 
requiring reasonable certainty or a high probability, anticipatory 
nuisance can be a valuable tool to prevent environmental harm. 
M. R. Grossman, Anticipatory Nuisance and Genetically Modified 
Organisms, Amer. Agric. Law Assoc., 28th Ann. Conference 
and Agric. Law Symposium (2007). The doctrine could be 
applied to GMO-related facts consistent with its application 
in the environmental protection cases. See, e.g., Sharp v. 251st 
Street Landfill, Inc., 925 P.2d 546 (Okla. 1996) (suit to enjoin 
a landfill that threatened to pollute nearby ground and surface 
waters with hazardous wastes).

Going After the Regulators: NEPA Lawsuits
NEPA challenges have proven to be potent weapons for 

opponents of the release of GMOs. As described above, Founda-
tion on Economic Trends halted, at least temporarily, the first 
release of GM microorganisms. In 2007, plaintiffs successfully 

challenged APHIS’ approval of field trials of Scotts Company’s 
genetically engineered Roundup Ready™ creeping bentgrass 
and Kentucky bluegrass. International Center for Technology As-
sessment v. Johanns, 473 F. Supp. 2d 9 (D.D.C. 2007). Because 
creeping bentgrass pollen can travel for miles, environmental 
groups expressed concern about the potential for off-site gene 
flow from plantings of the GM crop and the associated threat to 
native plants, including those in a protected national grassland. 

In another recent decision, a federal district court ordered 
the FWS to stop allowing growers to plant transgenic corn and 
soybean crops on the Prime Hook National Wildlife Refuge in 
Delaware. Del. Audubon Soc’y, Inc. v. Sec’y of the United States 
DOI, 612 F. Supp. 2d 442 (D. Del. 2009). Plaintiffs claimed 
that FWS had entered into cooperative farming agreements 
with private growers without the required NEPA review and 
contrary to FWS’s policy prohibiting biotech crops. The ruling 
blocked future farming operations on the refuge until compati-
bility determinations required by the National Wildlife Refuge 
System Administration Act and NEPA assessments were com-
pleted. The ruling is significant because, although limited to 
the Prime Hook refuge, it serves as a model for similar litiga-
tion at many other national wildlife refuges where transgenic 
crops currently are grown. It also is one more indication that 
the frontier for antibiotech crop litigation is expanding from 
primarily on-farm considerations to natural areas impacted by 
nearby biotech crop production.

Last summer, an alliance of environmental groups sued US-
DA-APHIS over its approval of ArborGen Company’s permit 
to conduct field tests of a GM eucalyptus tree hybrid at twenty-
eight sites across the southern United States. Center for Biologi-
cal Diversity et al. v. Animal and Plant Health Inspection Service et 
al., 10-cv-14175, S.D. Fla (2010). Plaintiffs voiced concern that 
the fast-growing and relatively cold-tolerant trees could displace 
native plant species and possibly increase the risk of wildfires. In 
their complaint, plaintiffs asked the court to order APHIS to set 
aside the test permits, prepare an environmental impact study, 
and prevent ArborGen from allowing any of the GM trees to 
flower. Center for Biological Diversity, 10-cv-14174, Compl. at 
Relief Requested, ¶¶ D–F; H.

Other Federal and State Statutory Law
GMO-related litigation also uses a number of federal and 

state environmental statutes that include citizen-suit provi-
sions. The CWA and ESA are most likely to play a role in 
anti-GMO litigation via citizen suits.

In a recent CWA decision, the Sixth Circuit determined 
that aerial spraying of pesticides that reach jurisdictional waters 
of the United States must be covered by a National Pollutant 
Discharge Elimination System (NPDES) permit. Nat’l Cotton 
Council of Am. v. United States EPA, 2009 U.S. App. LEXIS 
18699 (6th Cir. Aug. 3, 2009). The court observed that this re-
quirement, which is for microbial as well as chemical pesticides, 
applies in situations where pesticides are applied on land and 
residues subsequently wind up in jurisdictional waters, although 
an NPDES permit would not be required for application of a 
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pesticide that leaves no residue in receiving waters. The Na-
tional Cotton decision may be cited to support a broader scope 
of GMO regulation. For example, Bt corn expresses a plant-in-
corporated protectant that is regulated by EPA. The transgenic 
crop is widely planted in the midwestern U.S., often adjacent to 
streams. In a recent controversial paper, investigators found that 
crop-related corn pollen and detritus entered headwater streams 
and was eaten by nontarget stream insects, which are important 
prey for aquatic and riparian predators. The introduction of the 
protectant into the food chain could result in ecological effects. 
E. J. Rosi-Marshall et al., Toxins in Transgenic Crop Byproducts 
May Affect Headwater Stream Ecosystems, Proc. Nat. Acad. Sci. 
104:16204–16208 (2007). Based on that information, third-
party claims may assert that Bt corn growers should be covered 
by CWA NPDES permits.

ESA-based lawsuits are likely to arise surrounding the 
release or escape of GMOs, in part because wildlands and 
aquatic systems are where most endangered species are found. 
However, the ESA has significant limitations that may 
reduce its value as a tool for effective environmental litiga-
tion. For example, its focus on individual species rather than 
ecosystems,and limitation to ESA-listed species may overlook 
certain keystone species that have a disproportionate influence 
on their biotic community. 

Environmentalists have raised concerns that the prolif-
eration of escaped GM salmon might drive the endangered 
Atlantic salmon to extinction. Fish ecologists caution that for 
species derived from complex ecosystems, including salmon, 
it is difficult to apply data from individual studies. Researchers 
expect that the probability of population extinction events 
occurring in nature would be influenced strongly by food 
availability, the proportion of transgenic fish in the popula-
tion, population size, habitat complexity, and predation risk 
effects. R. H. Devlin et al., Population Effects of Growth Hor-
mone Transgenic Coho Salmon Depend on Food Availability and 
Genotype by Environment Interactions, Proc. Nat. Acad. Sci. 
101:9303–9308 (2004). In one CWA case concerning farm-
raised nonnative (but not GM) salmon, plaintiffs obtained an 
injunction against the stocking of fish farms with nonnative 
fish. U.S. Public Interest Research Group v. Atlantic Salmon of 
Maine, LLC, 257 F. Supp. 2d 407 (D. Me. 2003). The court 
agreed with a lower court ruling that nonnative strains of 
salmon are “pollutants” under the statute and regulations, 
and that “without regulation, the salmon farming operations 
present an imminent threat of irreparable harm to the wild 
Atlantic salmon populations in Maine.” 257 F. Supp. 2d at 
434. Similar concerns are likely to arise around GM salmon, if 
they are approved by FDA.

The Increasing Significance of the Public 
Trust Doctrine
The public trust doctrine (PTD) derives from ancient 

Roman law and the principle that certain common resources, 
such as waterways, seashore, and the air, are held by govern-
ments in trusteeship for the use of the general public. A 

modern interpretation of the PTD, which is gaining increasing 
judicial acceptance, is that public officials have an affirma-
tive and ongoing duty to safeguard the long-term preservation 
of public natural resources for the benefit of all citizens. As 
a result, its use as a litigation tool is expanding, and it may 
eventually become one of the more powerful approaches to 
environmental protection.

In California, plaintiffs in National Audubon Society v. Su-
perior Court, 33 Cal.3d 419 (Cal. 1983) (Mono Lake) success-
fully applied the doctrine to an entire functioning ecosystem, 
which encompasses the Sierra Nevada Mountain freshwater 
streams supplying Mono Lake, the second-largest lake in 
California. The California Supreme Court held that the state 
has an “affirmative duty to take the public trust into account” 
when making decisions about public resources, as well as a 
continuing duty over those resources. Id. at 365. Another 
California decision supported the state water board’s require-
ment of upstream releases of water to protect fish and wildlife 
of the Sacramento-San Joaquin River Delta against saltwater 
intrusion. United States v. State Water Resources Control 
Bd., 182 Cal. App. 3d 82 (Cal. App. 1st Dist. 1986). PTD was 
successfully applied against the federal government as well 
when a federal district court found that the Secretary of the 
Interior had a duty to protect critical upland areas surrounding 
Redwood Park in California and ordered the National Park 
Service to use its powers to protect those lands. Sierra Club v. 
Department of Interior, 398 F. Supp. 284 (N.D. Cal. 1975).

Conclusion
The variety and application of genetically modified 

organisms continues to expand at a rapid rate across the 
spectrum of life forms. With continued introductions and ever 
greater diversity of GM plants, animals, and microbes, the 
potential for inadvertent release of transgenes into wildlands 
will similarly increase. Cases that involve harm to the general 
public or to such legal non-entities as ecosystems or biodiver-
sity will present new legal challenges, and if GMOs in 
wildlands do indeed represent a new frontier for biotech 
litigation, we can expect that frontier to remain unsettled and 
contentious in the foreseeable future.  
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