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For the brochure, please click here. natural landscapes. The potential impacts of the invasion
extend beyond pythons and beyond the species already
“With such a high diversity of herpetofaunal species now in introduced.

Florida, it appears that the stage is now set for a species... to
have devastating impacts.” - Krysko et al. (2011)

“To leave such a situation unaddressed is like leaving a
slow-burning fuse lit to an ecological bomb.” - Engeman et al.
(2011)

Nonnative, exotic, or alien species are animals and plants
living outside their native ranges as a result of human activ-
ity. Only a small portion of these species become invasive,
but those that do can cause harm to ecology, economy, and
human health. Invasive species are second only to habitat
loss and fragmentation in contributing to loss of biodiver-
sity worldwide.

Florida’s populations of reptiles and amphibians are strik- L% Al el
ingly out of balance as a result of nonnative invasions. The Figure 1. Argentine black and white tegu
state has more introduced species of reptiles and amphib- Credits: Dennis Giardina, Florida Fish and Wildlife Conservation
. .. . . . . Commission

ians living and breeding in the wild than anywhere else in

the world. There are many more species of nonnative lizards
breeding in Florida than native lizards.

This fact sheet summarizes findings from three recent
scientific papers (Engeman et al, 2011; Krysko et al, 2011;
Meshaka, 2011) describing who these invaders are, their
potential ecological impacts, and recommendations for
their management and control.

While the Burmese python has received wide public atten-
tion, at least 179 other species of reptiles and amphibians,
like Nile monitors and Argentine black and white tegus,
have passed relatively unnoticed into Florida’s urban and
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Florida: An Invasive Species
Hotspot

Southern Florida offers a subtropical climate (Figure 2) and
natural and manmade habitats similar to those found in the
tropical regions from which many of the invaders originate.
The island-like geography of Florida’s southern peninsula
and the fact that the region is isolated from areas of similar
climate mean that there are relatively few native species to
compete with the invaders, allowing them to thrive and
spread.

Florida is also a central location for the exotic pet trade
(Figure 3). The region contains major ports of entry into
the United States and supports a thriving captive wildlife
industry. Pets either escape or are released into the wild by
pet owners or breeding facilities. Occasional destructive
hurricanes increase the risk of escapes.
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Figure 2.1n a normal winter, most of south Florida has a less than 50%
chance of experiencing freezing temperatures. Many tropical reptile
and amphibian species can thus survive here year-round.

Credits: National Weather Service

Who Are the Invaders?

As of 2015, scientists have identified at least 63 established
(i.e., breeding) species of nonnative reptiles and amphibians
in Florida. This includes approximately 48 species of lizards,
4 frogs, 5 turtles, 5 snakes, and 1 crocodilian (Krysto et

al. 2016). The numbers are imprecise because we still lack
information about whether some species are breeding year
after year.
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Figure 3. Number of independent introduction pathways (n = 191) of
amphibians and reptile taxa (n = 180) in Florida for each decade from
1860 through 2015. Note that intercepted taxa (n = 5) and numbers
for the second half of the last decade are not included.

Credits: Krysko et al. (2016)
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The Profile of Florida’s Exotic
Reptiles and Amphibians Is
Changing

Old Invaders (e.g., Figures 4-7)

« Small-bodied lizards and frogs

o Early-maturing

o Insectivores

« Strongly associated with people and disturbed habitat
« Most introduced through cargo

Figure 4. Cuban treefrog
Credits: University of Florida



Figure 5. Brown anole
Credits: lanaré Sévi

Figure 6. Northern curly-tailed lizard
Credits: Kenneth Krysko

Figure 7. Mediterranean gecko
Credits: Steve A. Johnson, University of Florida
New Invaders (e.g., Figures 8-11)

o Large-bodied lizards and snakes
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Relatively early-maturing and prolific breeders

Predators of vertebrate prey

o Thrive in a wide range of habitats

« Most introduced through the pet trade

Figure 8. Burmese python
Credits: University of Florida

Figure 9. Black spiny-tailed iguana with gopher tortoise remains
Credits: Eric A. Tillman, USDA Wildlife Services

HéBOﬁ”CDUERT
Figure 10. Argentine black and white tegu
Credits: Tony Pernas, National Park Service



Figure 11. Nile monitor
Credits: Bill Bayless, used with permission

What Are Their Impacts?

It is impossible to predict with certainty which invasive
species might cause adverse impacts to native ecosystems.
Few of the 50+ established reptile and amphibian species
have been studied sufficiently to determine their impacts.
But scientists agree they can cause harm through predation
on native species, competition with native species for
limited resources, and spread of disease. Some species also
affect Florida’s economy and our quality of life. Unfortu-
nately, when it becomes obvious that damage is occurring,
it is most often too late to take action to reduce negative
impacts.

The Cuban treefrog and the Burmese python are examples
of invasive species with known or potential impacts and for
which it is too late for eradication.

We now have scientific evidence that the presence of Cuban
treefrogs is linked (through predation and competition)

to decreased populations of native green treefrogs and
squirrel treefrogs (Figure 12). However, the species is now
so widespread and abundant in urban and natural areas
throughout much of Florida that its management is a
serious challenge.
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Figure 12. Cuban treefrog eating a native green treefrog

Credits: Photo: Nancy Bennett

Burmese pythons are generalist predators that eat a variety
of prey (Figures 13-14) including endangered species.
Recent growth of the Everglades python population has
coincided with severe declines in mammal populations, but
further research is needed to determine if pythons are truly
the cause. If they are not, then these findings may point to
other problems in the Everglades ecosystem.
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Figure 13. Hypothetlcal diet necessary for a hatchling Burmese python
to reach 13 feet in the Everglades.

Credits: SFWMD, Skip Snow, Everglades National Park; and Dr. Stephan
Secor, University of Alabama.
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Figure 14. Biologist Skip Snow examines a Burmese python that was
found with a 76-pound deer in its stomach.
Credits: Everglades National Park

How Can We Slow the Runaway

Train?

Meshaka (2011) characterized the problem of exotic
reptiles and amphibians in Florida as a “runaway train

in the making” Prevention of their introduction into the
environment is the only guaranteed effective approach to
reduce impacts of invasive species. But for many species the
time for prevention is past. To control those that are already
established and to prevent further introductions, we need to
find sustainable funding for a comprehensive statewide plan
that includes the following elements:

1. Screening and Risk Assessment

Effective prevention will require new restrictions on the

pet trade of imported reptiles and amphibians based on

standardized and validated risk assessment protocols for
individual species.

2. Early Detection and Rapid Response (EDRR)

Coordinated EDRR efforts are essential to prevent more

of the 179 introduced species from establishing breeding
populations. Research-based response efforts must include
examination of species’ life histories, potential impacts, and
vulnerabilities, and development of innovative removal
strategies.

3. Control and Containment

For species already established and past eradication, we
need to develop practical control methods and integrated
management strategies to contain the current population in
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the invaded area and minimize impacts to valuable natural
resources such as wading bird colonies and listed species.

4. Outreach and Education

Engaging the public is critical to prevention and EDRR
efforts, both by fostering responsible pet ownership and
enlisting citizens to help detect and report nonnative
invaders. Outreach to decision makers and resource
managers will ensure continued support for the statewide
comprehensive plan.

5% = U

Figure 15. Oustalet’s chameleon collected in southern Florida
Credits: Dennis Giardina, Florida Fish and Wildlife Conservation
Commission
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