
Introduction

In this book, we provide information on the identification, history of intro-
duction, geographic ranges, and ecology of exotic species of amphibians and 
non-avian reptiles established in the continental United States and Hawaiʻi. 
Our goal is to provide an up to date documentation of the exotic herpeto-
fauna as a tool for management professionals, researchers, citizen scientists, 
and naturalists throughout the country who need or want to track, under-
stand, and manage this segment of the biota.
 We undertook this endeavor because the topic of exotic species is impor-
tant, and documentation of the established species is timely. Exotic species 
constitute a worldwide phenomenon, one that is evident in the many exotic 
plants and animals found in residential backyards. What constitutes an ex-
otic species? Very simply, an exotic species is one whose dispersal is a result 
of human mediation. This is when humans, rather than natural dispersal, are 
responsible for the presence of the species in a given locality. Norway Rat, 
Rattus norvegicus (unintentional), and feral hog, Sus scrofa (intentional), 
having arrived from Europe to the United States in Spanish galleons among 
other ships, are exotic. The Cattle Egret, Bubulcus ibis, having arrived in the 
United States from Africa by natural processes, is native but not endemic. 
The number of exotic plants and animals established in the United States is 
staggering. The U.S. Geological Survey recognizes more than 6,500 exotic 
species in the United States. The ecological and financial costs associated 
with this phenomenon can be severe for impacted systems, the economy, 
and health and human safety. Some regions of the United States support a 
battery of exotic species to the extent that segments of the exotic biota rival 
those of indigenous counterparts.
 To better explain presence and impacts of these species, we offer defini-
tions of included groups:

Exotic species—A non-native species whose presence is the result of 
human-mediated dispersal outside its indigenous geographic range.



2   ·   Exotic Amphibians and Reptiles of the United States

Invasive species—Describes a species that causes ecological or eco-
nomic harm in a new environment where it is not native.
Native species—A species whose presence is not the result of human 
mediation.
Endemic species—A species whose native range is restricted to one 
geographic location. Often employed to indicate a species with a small 
geographic range.

 The second reason we undertook this project is a matter of timeliness. 
A perusal of Peterson field guides to reptiles and amphibians of the eastern 
United States—the third edition of Conant and Collins (1991) and that of 
Powell and colleagues (2016)—shows a marked upswing in the exotic herpe-
tofauna established in the United States over a period of 25 years. Meshaka 
and colleagues (2004) reported 40 such species established just in Florida. 
Seven years later, Meshaka’s (2011) list increased to 47 established species. 
Also, in Florida, Krysko and colleagues (2011) reported 137 exotic herpeto-
faunal taxa, 56 of which they considered established. McKeown (1996) docu-
mented an exotic herpetofauna consisting of 27 species in Hawaiʻi. With a 
broader geographic scope, Lever (2003) documented 272 exotic herpetofau-
nal species worldwide, and Kraus (2009) provided introduction records for 
676 such taxa worldwide. Each contribution remains of value; however, all 
are out of date. Moreover, criteria used to determine establishment of a spe-
cies can vary among authorities. Consequently, the importance of the issue 
and need for a synthesis and up-to-date, practical source that documents 
the presence and ecology of the exotic herpetofauna of the United States 
prompted the writing of this book.

Scope of the Issue

What taxonomic groups and how many species of each group are 
established in the United States?

The taxonomic representation of these exotic species is highly uneven (table 
1). Among the 103 established exotic species, 74 species are exotic to the 
United States and 29 species are exotic to regions of the United States where 
they are elsewhere native. Lizards, with 62 species in 15 families, account for 
60.2% of all exotic species of amphibians and reptiles of the United States. 
Two of the lizard species are native to other parts of the country. Geckos 
make up approximately one-third of the exotic lizard species, with 21 species. 
Most of these are of small to medium body sizes, generally insectivorous, 
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mostly nocturnal, and generally edificarian, residing in buildings. A few, 
however, are diminutive (e.g., the Ashy Gecko, which is ca. 2.75 in. long) 
whereas others are large (e.g., the Tokay Gecko, which reaches lengths of 
12.0 in.). Among the geckos of the genus Hemidactylus, a taxon cycle is in 
play (in which species are replaced by others), and coexistence among these 
ecologically analogous species is highly unstable. Second in species richness 
to geckos are anoles (genus Anolis), which comprise 10 exotic species. Inter-
actions among the anoles are complex, and competition, predation, and hy-
bridization have all been documented. Skinks, with seven species, and teiids 
with six species, are the next most frequently represented exotic lizards. The 
remaining species are grouped into eight different families, some of which 
include very large representatives. Two Spiny-tailed Iguana species, Mexi-
can Spiny-tailed Iguana and Gray’s American Spiny-tailed Iguana, overlap 
ecologically to some extent with the Argentine Giant Tegu, Gold Tegu, the 
Green Iguana (a highly fecund, fast-maturing herbivore that can be abun-
dant around water), and the Nile Monitor (ecologically somewhat analogous 
to the Argentine Giant Tegu and a large carnivore).
 Frogs represent the second most speciose taxonomic group with 18 spe-
cies, or 17.4% of the total number of species. This group is represented by 
six families. Eleven of the frog and toad species are native to other regions 
of the country. The true frogs (Ranidae), with nine species, are the best-
represented anuran group. Within this group, eight of the species are native.
 Turtles represent the third most speciose taxonomic group, with 12 spe-
cies, or 11.7% of the total number. Ten of the turtle species are native to other 
parts of the country. Box and water turtles make up the majority of the turtles 
and are represented by six species, all native. Because of their popularity in 
the pet trade (mostly earlier) and continued illegal collecting, many species 

Table 1. Taxonomic representation of non-native and extralimital species of 
amphibians and reptiles identified as established exotic herpetofauna of the 
United States

Taxonomic group
Exotic

non-native species
Extralimital

native species Total
Salamanders 0 3 3 (2.9%)
Frogs and Toads 7 11 18 (17.4%)
Turtles 2 10 12 (11.7%)
Crocodilians 1 0  1 (1.0%)
Lizards 60 2 62 (60.2%)
Snakes 4 3  7 (6.8%)
Total 74 29 103 (100.0%)
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are caught and later released all over the United States. Most are single or a 
few individuals, but there is a high potential for establishment of breeding 
populations.
 Snakes are represented by seven species, or 6.8% of the total number of 
species. Three of the snake species are native. Yet, the species within this 
small group range from the easily overlooked Brahminy Blindsnake to three 
nearly impossible to ignore large constrictors, the Boa Constrictor, Burmese 
Python, and Northern African Python.
 Salamanders are represented by three native species: the Western Tiger 
Salamander, Seal Salamander, and Southern Two-lined Salamander, or 2.9% 
of the total number of species. Crocodilians are represented by one species, 
the Spectacled Caiman, an exotic Neotropical predator, that represents 1.0% 
of the total.

What are the native centers of distribution of the exotic herpetofauna?

Slightly more than half (60 of the 103 species) originate from the Western 
Hemisphere, with the other 43 native to the Eastern Hemisphere. Most of 
the species are native to the United States (29 species) and Asia (25 species). 
Geckos, with 10 species, represent the majority of Asian species. Eleven spe-
cies of frogs and 10 species of turtles form the majority of native species that 
are exotic elsewhere in the United States. West Indian species comprise 17 
species, 14 of which are lizards. Central and South American species com-
bined comprise 14 species, 12 of which are reptiles. Africa, with 11 species, 
is represented by nine species of lizards. Madagascar, with four species, and 
Europe, with three species, are represented exclusively by lizards.

Which species are most successful?

Geographic distribution, as a measure of success, is greatest in the Mediter-
ranean Gecko. It is a superb human commensal and found in 21 states, even 
as it retreats from some historic areas, where it is being replaced by more 
aggressive congeners, such as the Tropical House Gecko, Indo-Pacific House 
Gecko, Rough-tailed Gecko, and perhaps the Sri Lankan Spotted House 
Gecko. The Red-eared Slider, an inexpensive, common, and popular pet, is 
found in 20 states outside its native range in the central United States. The 
North American Bullfrog is found in 15 states outside its native range in the 
eastern United States. Adult frogs are prized for consumption, and tadpoles 
are used both as bait and for algal control in ornamental fishponds.
 Second to geckos in number of established species are the anoles. This is 
an ecologically diverse group whose structural niches are easily recognized 
by associated morphological adaptations. With the exception of the Knight 
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Anole, an omnivorous large branch and crown giant, and the Jamaican Gi-
ant Anole, another large species, most anoles are much smaller in body size. 
The most successful of the anoles is the Brown Anole, which is established 
in eight states. Populations in the United States comprise a genetic melting 
pot from multiple native sources. It is a vigorous, broadly adaptable species 
firmly established in southeastern states and in Hawaiʻi. Many other species 
listed in this book are found in only one or two states and often in only a 
few counties. Occasionally, the few counties are far from one another owing 
to the human-mediated agency of animal dispersal. The same may be said 
for localized populations in disparate states, as in the cases of the Brahminy 
Blindsnake (nine states), the Italian Wall Lizard (eight states), and the Af-
rican Clawed Frog (four states). The vast majority, however, are found in 
aggregates of counties or islands.

Which locations have the highest number of species?

The greatest number of exotic herpetofaunal species is in Florida (60 species) 
and Hawaiʻi (30 species). The two states share 15 species. For both states, a 
combination of commercial ports, amenable climate, and extensively dis-
turbed habitat provide opportunities for exotics to arrive and become es-
tablished. Furthermore, Hawaiʻi has no native terrestrial amphibians and 
reptiles that elsewhere occupy niches that could reduce the likelihood of 
successful colonization by exotics. Hawaiʻi’s exotic herpetofauna is derived 
in part from incidental dispersal by the first Polynesians to settle the islands, 
intentional introductions of species for human consumption or agricultural 
pest control, and through the pet trade. Florida, with past lax regulations 
concerning exotic species, is at greater risk of one ecological atrocity after 
another and now supports an exotic herpetofauna that is overwhelmingly, 
even if not exclusively, pet trade–related in its derivation.

What are some of the ecological relationships between exotic and native 
species?

Not surprisingly, combining exotic species from around the world and plac-
ing them in environments with indigenous ecological communities can re-
sult in dramatically altered food webs. All the exotic species consume some 
to many native plants and animals. The Cuban Treefrog, for example, eats 
native invertebrates, native and exotic frogs, and exotic anoles and geckos. In 
turn, it is eaten by native snakes, like the Peninsula Ribbonsnake, Thamnophis 
sauritus sackenii, and the Everglades Ratsnake, Pantherophis alleghaniensis 
rossalleni, by native birds, such as the Little Blue Heron, Egretta caerulea, 
and Barred Owl, Strix varia, and by the exotic Knight Anole with which it 
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naturally co-occurs in Cuba. The Burmese Python eats a wide range of native 
mammals and birds, negatively impacting populations of many species. Its 
trophic relationship with the American Alligator, Alligator mississippiensis, 
the top native predator of the Everglades, can be as predator or as prey.

How are exotic species moved around?

Human-mediated dispersal of these species can be either intentional or 
adventitious. Sometimes, dispersal can be of the same species to different 
places or at different times. Knight Anoles were intentionally released on the 
campus of a university in Miami, Florida. In time, individuals dispersed fur-
ther by other, sometimes natural, means, although most dispersal occurs on 
vegetation transported by human agency. Other individuals are dispersed by 
humans who intentionally establish them on their properties, and still oth-
ers escape from pet dealerships that carry them in counties they otherwise 
would not colonize on their own for a long time, if at all. As a matter of scale, 
the same principle applies among states and can be illustrated by the case 
of the Mediterranean Gecko. It was incidentally carried to Key West from 
Cuba on cargo, then individuals were incidentally carried within mainland 
Florida and other states in automobiles. Intentional releases to establish a 
colony to harvest for profit or as a source of residential pest control, in ad-
dition to accidental releases of individuals acquired as pets or as food for 
captive snakes, further increase opportunities for colonization. Intentional 
introductions for human consumption, as in the case of the North American 
Bullfrog and Wattle-necked Softshell, or agricultural pest control, such as the 
Cane Toad and Northern Curly-tailed Lizard, similarly contribute to further 
dispersal, even if for reasons that are different from those involved in initial 
introductions.
 Natural processes can serve as dispersal agents for exotic species. Natu-
ral floods and hurricanes can move individuals farther and faster than they 
could otherwise go themselves. Hurricanes can also serve as a dispersal agent 
through the destruction of captive breeding facilities; hurricane-mediated 
dispersal can affect both large-scale outdoor breeding facilities as well as 
small indoor private breeding operations that can maintain a large breeding 
stock.


