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INTRODUCTION 

 

 

 In this essay, I argue that the combination of (1) the vagueness of key terms in invasion 

biology, (2) the ethical importance of reducing or eliminating unnecessary suffering where 

possible, and (3) the anthropogenic nature of invasive species introductions calls for great 

caution in the use of terms such as "native," "exotic," and "invasive" (particularly the ascription 

of the term "invasive") and the demonization of invasive species, as well as greater emphasis on 

humaneness within invasive species management strategies, where this has sometimes been 

neglected or lacking in the past. 

 

THE VAGUENESS OF KEY TERMS IN INVASION BIOLOGY 

 

 

 There are a number of vagaries regarding key terms employed throughout invasion 

biology and wildlife management. These include the concept of “nativity,” and how to 

differentiate native from non-native (or exotic) species, as well as how to determine whether or 

not a species is “invasive.”  Despite these vagaries, these terms are still used and will 

undoubtedly continue to be used.  With this in mind, I discuss a variety of different ways in 

which these terms have been cashed out, and I attempt to provide a synthesis of these views in 

order to approximate as closely as possible what is being conveyed in their usage. However, it is 

still essential to be aware that issues regarding the ascription of terms like “native” and 

“invasive” are far from being black and white.  
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In a leaflet on invasive species from the Wildlife Habitat Council (WHC), a distinction is 

made between native species, exotic species, and invasive species.  A native species is defined as 

one that “…historically occurred or currently occurs in a particular ecosystem (other than as a 

result of an introduction).  Native species have adapted over thousands of years to their 

surrounding plant and animal communities and local climate and soil conditions.”
1
  It is 

mentioned here that a species cannot be native if it has been “introduced” into its current 

environment.  In The Great Reshuffling: Human Dimensions of Invasive Alien Species, edited by 

Jeffrey McNeely, “introduction” is defined as “the movement, by human agency, of a species, 

subspecies, or lower taxon (including any part, gametes, seeds, eggs or propagule that might 

survive and subsequently reproduce) outside its natural range (past or present).  This movement 

can be either within a country or between countries.”
2
  So, according to McNeely, the concept of 

introduction includes a necessary anthropogenic element; humans must be involved with the 

transportation of an invasive species in order for the act of transportation to be properly 

understood as an introduction. 

 “Exotic species,” which is synonymous with “alien” and “nonnative” species, is defined 

by the WHC as “a species, including its seeds, eggs, spores, or other biological material capable 

of propagating it, that is not native to a particular ecosystem.”
3
  This is essentially saying, in a 

somewhat circular fashion, that a nonnative species is one that is not native to its current habitat. 

An “invasive species” is defined as one which is dominating and causing harm to a particular 

economy or environment.
4
  According to the WHC leaflet, an invasive species does not have to 

be exotic, but can also be native.  It is, however, necessary for a species to cause harm to an 

                                                 
1
 Raissa Marks, “Invasive Species,” Fish and Wildlife Habitat Management Leaflet (2006): 1. 

2
 Jeffrey A. McNeely, The Great Reshuffling: Human Dimensions of Alien Invasive Species (IUCN – The World 

Conservation Union, 2001), p. 3. 
3
 Marks, “Invasive Species,” p. 1. 

4
 Ibid. 
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economy or environment for the term “invasive” to be appropriately applied to it.  It is generally 

agreed upon in the literature that invasive species are almost always nonnative.  This makes the 

task of effectively distinguishing between native and exotic species especially important, as 

being considered “exotic” usually plays a role in a species’ being considered “invasive.” 

These definitions begin to shed light on the vagueness and circularity of what it means 

for an organism to be “native” to a particular environment.  On this definition of “native,” a 

species may have adapted to a particular ecological niche over thousands of years, but if it was 

introduced into that environment via human agency, then it technically should be considered 

non-native.  This matter is further complicated when considering the possibility of a species that 

is considered invasive, but was not introduced into its current habitat by humans.   

Peretti raises the issue that scientists often determine the nativity of a species by referring 

to natural history records which are incomplete.
5
  In South Africa, the origin of 10% of the 

alleged “alien” species is in doubt: “If the natural history record is incomplete, there is no 

reliable ecological or biological method that can distinguish between aliens and natives.”
6
 

Another illustration of the vagueness of the concept of nativity is the lack of clarity 

regarding how long a species must live in a particular area before it can be considered native: “Is 

a species ‘naturalised’ in 100 years, 1,000 years, or 10,000 years? The distinctions are arbitrary 

and unscientific.”
7
  Different criteria are used by different people in determining the nativity of 

species, because people disagree about what the term “native” means.  Regarding animal species 

in Britain, Yalden argues that a species is native “…if it was present before Britain was cut off 

                                                 
5
 Jonah Peretti, “Nativism and Nature: Rethinking Biological Invasion," Environmental Values 7(1998): 185. 

6
 Ibid. 

7
 Ibid. 
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by rising sea levels about nine thousand years ago.”
8
  Others are more concerned with the recent 

history of a species in order to determine whether it is native or exotic.
9
   

In their paper “Strangers in a Strange Land: The Problem of Exotic Species,” Woods and 

Moriarty list 5 main criteria for determining whether a species is native or exotic.
10

  This is 

simply a collection of different criteria which have been posited by various people doing work 

on the subject.  According to the first criterion, the “Human Introduction Criterion,” a species is 

native if humans were not involved in the introduction of that species to the area in which it has 

become invasive.  One problem with this view is that, due to the far-reaching effects of humans 

on the environment, species which are native may only be those which lived in a particular area 

before the existence of human beings.
11

 

Woods’ and Moriarty’s second criterion is “The Evolutionary Criterion,” where a species 

must have “originally evolved” in a certain area to be considered native.
12

  One problem with 

this view is that species themselves are also ill-defined, with boundaries between species often 

being quite blurry.  This criterion can also lead the concept of nativity into absurdity, as 

demonstrated by Stephen Spurr. Spurr argues that “all plants and animals are exotic…except at 

the very point in space where the particular gene combination was constructed.”
13

  This seems to 

be an extreme view of the native/exotic distinction, at least somewhat removed from how 

nativity is typically understood. 

The “Historical Range” criterion states that a species is exotic if it lives outside of its 

“native range,” where "native range" generally means the area where a species has existed in the 

                                                 
8
 Quoted in Gill Aitken, A New Approach to Conservation: The Importance of the Individual Through Wildlife 

Rehabilitation (Vermont: Ashgate, 2004), p. 35. 
9
 Mark Woods and Paul Moriarty, “Strangers in a Strange Land: The Problem of Exotic Species,” Environmental 

Values 10(2001): 168.  
10

 Ibid. 
11

 Ibid., p. 165. 
12

 Ibid., p. 167. 
13

 Stephen H. Spurr, “Wilderness Concepts," Ohio Law Review 16(1980): 441. 
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past.  Here, human agency does not necessarily play a part in determining whether a species is 

native or exotic.
14

  A problem with this view is the difficulty in determining a species’ native 

range in space and time.  In fact, the way in which native ranges are demarcated is often 

somewhat vague. For example, in field guides, native ranges are often shaded areas of a map, 

which are not exact by any means, and could potentially include locations where that species has 

never existed.
15

   

According to the “Degradation Criterion,” the essential foundation for considering a 

species to be exotic is whether it has a detrimental impact on the ecosystem in which it exists.
16

 

This view has been advanced by Robert Devine, who argues that invasive species are a 

subcategory of exotic species.  This is argued on the grounds that nearly all invasive species are 

nonnative.  At the same time, Devine still allows for the possibility that an exotic species may 

not be invasive.
17

  While this criterion seems to capture an essential intuition regarding invasive 

species (i.e. that they are detrimental to ecosystems), it leaves open the question of defining harm 

or degradation to an ecosystem.  This is further complicated by the observation that a number of 

exotic species can have both positive and negative effects on their habitats.
18

   

As mentioned in the above criterion, there is difficulty and disagreement regarding how 

to determine the point at which a species should be considered to be harmful.  According to the 

WHC leaflet (as well as the Degradation Criterion), “harm” is the most relevant criterion used to 

designate the invasiveness of a species.  If a species is harming the environment or economy, 

according to the WHC, it is to be considered invasive (whether native or non-native).  However, 

                                                 
14

 Woods and Moriarty, “Strangers in a Strange Land”, p. 168. 
15

Ibid., p.169. 
16

 Ibid., p. 170. 
17

 Robert Devine, Alien Invasion: America’s Battle with Non-native Animals and Plants (Washington, DC: National 

Geographic Society, 1998). 
18

 Woods and Moriarty, “Strangers in a Strange Land," p. 171. 
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how does one determine when harm to the environment has occurred, and what caused it?  There 

is an ongoing debate on this issue within the literature.  For instance, Mark Sagoff argues that 

“harm to the environment” is both “nebulous and undefined” within the literature.
19

  Sagoff has 

serious doubts as to whether an adequate, non-tautologous definition of “harm” can be given 

where non-native species are more likely to be harmful than native species.
20

   

Opposing this view, Daniel Simberloff first grants that talk of non-native species harming 

or potentially harming the environment is “vague and imprecise,” especially in publications 

written for lay audiences as opposed to professional journals.
21

  However, Simberloff then argues 

that this does not detract from the many clear-cut cases of environmental harm caused by non-

native species.  He also makes it clear that there is an overwhelming consensus among ecologists 

and other experts that non-native species are one of the most significant factors (second only to 

habitat destruction) in relation to endangerment and extinction of other species.
22

 

Woods and Moriarty’s final criterion for determining nativity is the “Community 

Membership Criterion,” where a species is native if it is “integrated” in an ecological 

community.  According to this criterion, a species which is not detrimental to an ecological 

community could still be exotic if it is not integrated.
23

 A problem with this criterion, as pointed 

out by Jared Diamond, is determining which species are to be considered integrated natives.
24

 

By applying case studies to these criteria, Woods and Moriarty demonstrate that species 

are sometimes considered exotic according to some criteria, and native according to others.  

                                                 
19

 Mark Sagoff, “Do Non-Native Species Threaten the Natural Environment?” Journal of Agricultural and 

Environmental Ethics 18 (2005): 215. 
20

 Ibid., pp. 218-219. 
21

 Daniel Simberloff, “Non-Native Species Do Threaten the Natural Environment!” Journal of Agricultural and 

Environmental Ethics 18 (2005): 596. 
22

 Ibid., pp. 596-7. 
23

  Woods and Moriarty, “Strangers in a Strange Land,", pp. 171-172 
24

 Jared Diamond, "Reflections on goals and on the relationship between theory and practice," in William R. Jordan, 

Michael E. Gilpin, and John D. Aber, eds., Restoration ecology: a synthetic approach to ecological 

research (Cambridge: Cambridge University Press, 1987): 329-336. 
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They further assert that “…there is no ‘bright line’ which separates native species from exotic 

species” and that none of these criteria are necessary or sufficient conditions for classifying a 

species as native or exotic.
25

  

There is at least as much debate over how to properly characterize a species as 

“invasive.”  In addition to the WHC’s definition quoted above, Colautti and MacIsaac list several 

different definitions which have been supplied by various ecologists:  

(1) a synonym for ‘nonindigenous’…(2) an adjective for native or nonindigenous species (NIS) 

that have colonized natural areas…(3)discrimination of NIS established in cultivated 

habitats…from those established in natural habitats…(4) NIS that are widespread… or (5) 

widespread NIS that have adverse effects on the invaded habitat.
 26

 

Colautti and MacIsaac explain further that “[p]roblems with invasion terminology reflect a more 

general dilemma in ecology: the ‘non-operational’ or casual use of important terms and 

concepts.”
27

  In other words, this terminology is being used too loosely.  This can lead to people 

talking past one another, due to their conflicting understandings of the terminology.  In accord 

with this sentiment, Carlton has mentioned the restricted usefulness of the concept of ecological 

invasion outside of the scientific sphere, writing that “[i]t has utilitarian value for…the public, 

the press, the politicians, the government world, and in that context, operates I think in a very 

powerful way.  It’s not a scientific concept at the moment and that’s a caution for everyone.”
28

 

While the above information should serve as sufficient evidence of the vagueness and 

lack of agreement in the scholarly community about terms such as “native”, “exotic”, and 

                                                 
25

 Woods and Moriarty, “Strangers in a Strange Land: The Problem of Exotic Species,” Environmental Values 

10(2001): 174. 
26

 Robert I. Colautti and Hugh J. MacIsaac, “A neutral terminology to define ‘invasive’ species,” Diversity and 

Distributions 10(2004): 136. 
27

 Ibid. 
28

 J. Carlton, “Invasions in the World’s Oceans: How Much Do We Know, and What Does the Future Hold?” 

(2004). Lecture delivered at the March 2004 meeting of the American Institute of Biological Sciences. Recorded and 

available on line at: http://aibs.digiscript.com/presentation/index.cfm?media_id=13542. 
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“invasive”, as well as the difficulty with defining such words in the first place, these terms are 

nevertheless still employed throughout the literature.  With this in mind, I will attempt to provide 

a basic idea of what is meant when these terms are used, particularly the term “invasive.” 

From what I have gathered from research on this subject, a species that is invasive is 

often considered exotic to the area which it currently inhabits, although this is not necessarily the 

case.  It is also considered to be a “detriment” in some form or fashion, whether this is cashed 

out in terms of its harm to an ecosystem, to other individual species, to the economy, or to 

humans and human interests.
29

  It was difficult to find an agreed-upon distinction between 

“exotic” and “native” species, as is evidenced by the above discussion of Woods and Moriarty’s 

criteria.  Quite generally, a species is considered native if it has existed in a given area for an 

extended period of time, and/or if it has undergone significant evolutionary changes in this given 

area, over a given period of time.  “Exotic” and “non-native” are simply antonyms for “native,” 

so the negation of the criteria for nativity would apply to exotic species. 

 

THE ETHICAL IMPORTANCE OF REDUCING OR ELIMINATING SUFFERING IN 

INVASIVE SPECIES MANAGEMENT 

 

 

 The ethical relevance of discussing the vagueness of and disagreements over this 

terminology lies in the fact that life and death decisions are made and/or recommended by 

wildlife managers and invasion biologists based on a number of problematic criteria and unclear 

concepts.  There is no clear line of demarcation between “native” and “exotic” species, and no 

obvious way of determining whether or not a species is “invasive.” Despite this, these terms are 

                                                 
29

 This criterion of invasive species as “detrimental” should also be taken with a grain of salt; certain species which 

are considered “invasive” can have positive impacts as well. For further discussion of this, see Daniel B. Botkin, 

"The Naturalness of Biological Invasions," Western North American Naturalist 61, no.3 (2001): 261-266. 
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brought to bear on the fate of living beings. Hence, great care should be taken when utilizing this 

terminology to make real-world decisions regarding invasive species management. 

 That extreme caution should be exercised when employing terms such as "invasive" is 

especially true regarding the management of sentient members of species which have acquired 

this label. If a living being's capacity to suffer matters at all, then this calls for a drastic 

reassessment of current management practices regarding invasive animal species. Even if it is 

determined that members of a particular animal species are "invasive," and that lethal control is 

the best possible option in a given scenario, this does not give wildlife managers license to kill 

these animals in any way that they see fit. In other words, even if the term "invasive" is 

accurately ascribed to members of a given species, this does not necessarily strip them of the 

moral standing that they have previously had. If unnecessary suffering should be avoided or 

reduced at all, then this still applies to the suffering of members of invasive species.
30

 So, 

regardless of whether or not lethal control is deemed the best possible management strategy in a 

given scenario, control methods should still be implemented as humanely as possible. In addition 

to this, nonlethal control and preventive methods should be implemented in lieu of lethal control 

methods where this is feasible in regards to factors such as finance and labor. While the 

importance of prioritizing humaneness in invasive species management strategies may seem 

fairly obvious, this argument is in dire need of articulation due to the ways in which sentience is 

neglected or quickly subordinated to priorities such as efficiency and cost-effectiveness  within 

invasive species management.  

                                                 
30

 I am not ruling out the legitimacy of a biocentric perspective on moral standing, but am simply focusing on the 

suffering of members of animal species in this paper. I am not arguing here that sentient beings are the only beings 

capable of having moral standing or intrinsic value, and am open to the possibility of pluralist approaches to ethics. 

However, in order to keep the scope of this paper sufficiently narrow, and to focus on issues which I take to be 

particularly pressing, I stick to arguments regarding animal species. 
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There are a number of documented cases where invasive species management strategies 

underemphasize controls for unnecessary suffering which could easily be implemented. For 

instance, in the early 1990s, The Nature Conservancy (TNC) set up hundreds of snares in a 

Hawaiian nature preserve in order to trap feral pigs, an invasive species in the area.  Upon 

examination, it was found that animals were left in snares for extended periods of time, often 

dehydrating, starving, or choking to death.
31

 After PETA launched a campaign against TNC’s 

use of snares, TNC removed the snares and began looking into more humane forms of trapping, 

such as creating snares which emit a signal after an animal becomes trapped.  This aids in 

minimizing the time that an animal spends trapped.
32

   

This case study serves to illustrate a major variable of trapping which effects the humane 

treatment of trapped animals:  time spent trapped.  It is reasonable to suggest that the longer the 

time that an animal spends in a trap, the less humane this form of control is.  Even if the trap is 

more humane by design, the state of being trapped is no doubt stressful in itself.  Therefore, 

when trapping is employed as a form of invasive species control, the time that an animal spends 

between being trapped and killed should be as minimal as possible in order for this control 

method to be implemented as humanely as possible. 

Nutria, or coypu (Myocastor coypus), is a species of large, semi-aquatic rodent that is 

indigenous to South America.
33

  In the 1930’s, nutria began to be imported into Louisiana in 

order to yield a profit for the fur farming industry.  Soon after, they began to escape into 

Louisiana’s coastal wetlands, and can also be found throughout the Gulf coast, from Texas to 

                                                 
31

 Jack Rosenberger, “Attack of the Feral Pigs,” E: The Environmental Magazine, 5, no. 5 (1994). 
32

 Ibid. 
33

 Louisiana Department of Wildlife and Fisheries, “Nutria Control Program,” Accessed 05 May 2011. 

http://www.nutria.com. 

http://www.nutria.com/
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Florida.  Here, they continue to do extensive damage by feeding on plants in the wetlands, and 

annually destroy up to 40 square miles of the coastal marshes of Louisiana.
34

 

Nutria were touted in the 1940’s as a great natural means of getting rid of weeds in the 

coastal marsh.  To promote this success, they were subsequently transported throughout 

southeast Louisiana, which further spurred a massive population growth for the species. By the 

mid-50’s, there were reportedly 20 million nutria, causing significant damage to the marsh, rice 

and sugarcane fields, as well as levees.
35

 In 1958, due to the extent of agricultural damage 

incurred, nutria were removed from the list of protected wildlife. 

Until the mid-80’s, there was a market for nutria fur in the international fur industry, and 

in 1965, nutria were briefly returned to the list of protected wildlife.  However, once the market 

began to wane, fur “harvesting” began to decline in response, and so the nutria once again started 

to rapidly populate the wetlands, and again started to cause major damage, leading the Louisiana 

Department of Wildlife and Fisheries to advocate lethal control (essentially “bounty hunting,” 

paying people by the amount of nutria that they successfully shot and killed) as the best possible 

management technique.
36

 However, no provisions have been put into place regarding the 

reduction of unnecessary suffering for nutria, even if it is deemed that they should be killed. 

Nutria are hunted by volunteer hunters with no oversight of accuracy or pain control. This form 

of lethal control could be improved to be more humane. At the very least, some mandatory 

minimum level of shot accuracy could be implemented, where people who are not very accurate 

when shooting a gun would not be allowed to hunt nutria due to the potential for unnecessary 

suffering to be incurred by the animals. 

 

                                                 
34

 Ibid. 
35

 Ibid. 
36

 Ibid. 
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ANTHROPOGENIC INTRODUCTION AND THE DEMONIZATION OF INVASIVE 

SPECIES 

 

 

A final consideration which lends itself to the importance of humaneness in invasive 

species management is the observation that human activity has been identified as the major cause 

of introductions of invasive species, whether intentionally or unintentionally.
37

 A number of 

"vectors," or pathways of invasive species introduction, have been identified in the literature in 

an attempt to reduce or eliminate such introductions. The high (and rapidly increasing) number 

of Burmese pythons which have been discovered in the Florida everglades has been attributed, at 

least in part, to exotic pet ownership. Many nonnative species have also been historically 

introduced by immigrants as food sources. While not all of these species are considered invasive, 

98% of the US food system is constituted by nonnative species, such as corn, wheat, rice, cattle, 

and poultry.
38

 Asian snakeheads, which have been identified as invasive, have recently been 

introduced as a food source in South Florida without authorization,
39

 and feral hogs (which are 

considered highly invasive) were also introduced as food sources in a number of areas by 

European settlers. Invasive species have also been introduced unintentionally through travel,
40

 

which has become increasingly problematic due to globalization and increased mobility. 

Despite the anthropogenic nature of invasive species introductions, members of these 

species are continually demonized, and the term "invasive" itself has a negative connotation, 

implying that members of these species are going out of their way to "invade," and to threaten 

native species and ecosystems. A body of literature already exists which compares the language 

                                                 
37

 G.W. Cox, Alien species in North America and Hawaii (Washington, DC: Island Press, 1999). 
38

 D. Pimentel, L. Lach, R. Zuniga, & D. Morrison, "Environmental and economic costs of nonindigenous species in 

the United States, BioScience 50, no.1 (2000): 53-65. 
39

 P.L. Fuller, "Freshwater aquatic vertebrate introductions in the United States: Patterns and pathways," in G. Ruiz 

and J. Carlton (eds.), Invasive Species: Vectors and Management Strategies (Washington, DC: Island Press, 2003), 

pp. 123-151. 
40

 Cox, Alien species in North America and Hawaii. 
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and goals of invasion biology to historical genocides, given its focus on cleansing and purity, and 

its championing of natives over aliens.
41

 While there are certainly many situations where 

introduced species can and have caused large amounts of damage, it should also be recognized 

that members of these species are simply engaging in natural species-specific survival behavior 

in an area where they are thriving to the detriment of others (and/or to the detriment of 

ecosystems), and that this is usually the fault of humans. Even if some form of invasive species 

management should be implemented in a given case, this understanding should lead to a level of 

compassion, respect for life, and prioritization of humaneness that is at least sometimes lacking 

within invasive species management.  

 

CONCLUSION 

 

 

In conclusion, I have argued that the combination of (1) the vagueness of key terms in 

invasion biology, (2) the ethical importance of reducing or eliminating unnecessary suffering 

where possible, and (3) the anthropogenic nature of invasive species introductions calls for great 

caution to be exercised in employing the aforementioned terminology, and for "humaneness" to 

be a priority regarding lethal, nonlethal, and preventive control methods. Given the ways in 

which control methods have been implemented irresponsibly with regards to treatment of 

animals, it is important to emphasize plausible ways in which control methods can be improved 

upon to incorporate humaneness. 

                                                 
41

 For instance, see Brendon M.H. Larson, "The war of the roses: demilitarizing invasion biology," Frontiers in 

Ecology and the Environment, 3, no.9  (2005): 495-500. 


