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Introduction

Florida is the global epicenter for nonnative herpetofaunal
(i.e., reptiles and amphibians) introductions due to the
intentional and unintentional actions of people (Fujisaki
et al. 2015). Although most of these introductions are
reptiles, approximately 20 species of nonnative amphibians
(frogs, salamanders, caecilians) have been documented in
the state (Krysko et al. 2016), with numerous additional
species recorded in other US states, especially Hawaii and
California (Kraus 2009; Meshaka et al. 2022). Historically,
nonnative amphibians arrived in Florida unintentionally,
often as stowaways in shipments of cargo. For example, the
Cuban treefrog initially made it to the United States via
Florida in the early 1900s as a stowaway in cargo shipped
to Key West (see Johnson 2007). However, since the early
2000s, the pet trade has been responsible for the introduc-
tion of most of these nonnative amphibians (Kraus 2009;
Krysko et al. 2016).

Most amphibian introductions have not resulted in the
establishment of breeding populations, but of those spe-
cies that successfully establish, some thrive and expand,
eventually becoming invasive. We define an invasive species

of amphibian as one that a) is not native to a specific
geographic area, b) was introduced by the intentional or
unintentional actions of humans, and ¢) does or can cause
harm to the environment, economy, or human quality

of life (Iannone et al. 2020). For example, cane toads are
native to Central and South America but were intention-
ally introduced to Australia in a failed attempt to control
insect pests of sugar cane (Easteal 1981). The toads became
established, spread across much of tropical Australia, and
due to poisons produced in their skin have had substantial
negative impacts on native wildlife (Shine 2010). They are
also responsible for toxic poisoning of pet dogs and cats
(Eubig 2001).

This publication summarizes general knowledge about the
greenhouse frog, a species introduced and established in
the United States. Our target audience is primarily home-
owners in Florida and Hawaii where the greenhouse frog

is most common, but residents in other southeastern states
will also find this publication useful. Greenhouse frogs have
been documented in several other states in this region and
continue to expand their range (Rodder and Loétters 2010).
Homeowners usually encounter greenhouse frogs in their
gardens and among potted plants, and sometimes when
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the frogs fall into their swimming pools. People are often
curious and seek information on the frog’s identity. Our
goals are 1) to provide tips on greenhouse frog identifica-
tion, 2) to show the frog’s geographic range in the United
States, and 3) to describe its biology and known or potential
impacts.

Greenhouse Frog Background

The greenhouse frog (aka Cuban flat-headed frog, Eleu-
therodactylus planirostris) is one of more than 150 species
in the scientific genus Eleutherodactylus native to the West
Indies (Hedges et al. 2008). E. planirostris is native to the
Bahamas, Cayman Islands, and Cuba. In its native range,

it is found in a variety of natural and human-modified
habitats (Henderson and Powell 2009). In addition to being
introduced to the United States, greenhouse frogs have

also been documented in Mexico, on several islands in the
Caribbean, and as far away as the Philippines and the US
territory of Guam (Kraus 2009; Beard et al. 2017). Based on
genetic data, some scientists suggest that greenhouse frogs
may actually be native to Florida (Heinicke et al. 2011), and
fossils belonging to frogs of the genus Eleutherodactylus
have recently been described from Florida (Vallejo-Pareja
et al. 2024). Nonetheless, in this publication, we consider
greenhouse frogs to be an introduced species in Florida,
and they have unequivocally been introduced by people to
other states in the recent past.

Greenhouse frogs were the first introduced amphibian
documented in the United States and were reported from
Florida in 1863 (Cope 1863). By the early 1940s, they were
documented in isolated populations across the peninsula
(Goin 1947). They have since expanded their range in
Florida and appear to have colonized much of the state

in the last 25 years (Mularo et al. 2023). They have also
recently become established in several other states in

the Southeast—since the 1990s, greenhouse frogs have
established populations in Georgia, Alabama, Mississippi,
Louisiana, and Texas (Davis 2021; Dodd 2023). Since
around 2020, there have been numerous reports of green-
house frogs from states beyond the Southeast (iNaturalist.
org). Greenhouse frogs are inadvertently transported to
new places as stowaways in ornamental plants (Kraus
1999). Because they are small and inconspicuous and like
to hide under cover in moist environments, they are easily
overlooked. Additionally, as described below, they lay eggs
terrestrially, so an entire clutch (e.g., group of eggs) of
fertile eggs may hitch a ride in a plant shipped across the
country.

Identifying Greenhouse Frogs

Adult greenhouse frogs are small, rarely exceeding 2.5 cm
(1 in.) in length, with males being smaller than females
(Meshaka et al. 2004; Olson and Beard 2012). They are
reddish-brown with numerous small dark spots and flecks.
Their rear legs have light and dark bands. There is a light
brown, triangular mark on the head between their bronze-
colored eyes and their snout. They have numerous small
warts on their legs and back, giving the frogs a somewhat
rough appearance (Figures 1 and 2). The ends of their thin
toes are slightly expanded, and their upper lip usually has
several small, white spots. There are two distinct phases or
morphs—a mottled morph and a striped morph. Striped
individuals have two tan stripes on their back running from
their eyes to their groin (Figure 3). The ratio of striped to
mottled individuals varies among locations (Goin 1947;
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Figure 1. Greenhouse frog (mottled morph) from Gainesville, Florida.
Credits: Dr. Steve A. Johnson, UF/IFAS

Figure 2. Greenhouse frog (mottled morph) from Miami, Florida.
Credits: Dustin Smith, North Carolina Zoo
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Figure 3. Greenhouse frog (striped morph) from Orleans Parish,
Louisiana.
Credits: Brad “Bones” Glorioso, US Geological Survey

Greenhouse frogs are ground-dwelling and most often
occur in leaf litter (Hedges et al. 2008). Although they are
usually found in moist or damp conditions, they are not
aquatic and do not have webbed toes. They can climb on
rough surfaces (Figures 4 and 5), but they lack the enlarged
toepads typical of treefrogs and are never found clinging to
glass windows. To some, greenhouse frogs may resemble
small toads. However, greenhouse frogs are slenderer and
have a more pointed snout than toads found in the United
States. Greenhouse frogs are active throughout the year but
are most active on warm, damp nights and on rainy and/
or cloudy days (Goin 1947; Dodd 2023). Human-supplied
sources of water, from watering lawns and gardens, for
instance, can also elicit daytime activity (Goin 1947).
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Figure 4. Although greenhouse frogs are primarily terrestrial, they can
climb rough surfaces such as bricks and window screens.

Credits: Dr. Steve A. Johnson, UF/IFAS

Figure 5. A striped-morph greenhouse frog climbs the rough surface
of a house wall.

Credits: Jamm Hostetler

Greenhouse frog eggs are round, gelatinous, clear, and laid
in small clusters in a moist, protected area (Figure 6). The
eggs are small, about the size of a pea. This species lacks a
tadpole stage; froglets emerge from the eggs fully formed
(Goin 1947). Recently hatched greenhouse frogs are tiny
(Figure 7). Once they grow a bit larger, they resemble adults
in color and pattern (Figure 8).

Figure 6. Like the embryos of their close relatives, the coqui frogs
(pictured here), the developing embryos of greenhouse frogs can be
seen through the clear, gelatinous eggs. The black spots in the eggs
are the eyes of developing baby frogs.

Credits: Dustin Smith, North Carolina Zoo
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Figure 7. When they hatch, greenhouse frogs are so small that several
of them could fit on a penny.

Credits: Dustin Smith, North Carolina Zoo
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Figure 8. Once thg/ grljyoung greenhouse frogs Idok like miniature
versions of the adults.

Credits: Dr. Steve A. Johnson, UF/IFAS

Although greenhouse frogs are not likely to be confused
with native frogs across much of their range in the
southeastern United States, they do look very similar to
the native Rio Grande chirping frog (Eleutherodactylus
cystignathoides). Like the greenhouse frog, the Rio Grande
chirping frog is a small brown frog with thin toes and

a somewhat rough appearance of the skin on its back.
However, unlike greenhouse frogs, Rio Grande chirping
frogs have a dark bar on each side of their head from their
eye to their snout. They also usually have dark spots on
their back (though this feature is variable and not present
in every frog; see Figure 9. Greenhouse frogs lack these
spots. Both species may be found around human dwellings,
and their range overlaps somewhat in east Texas and
Louisiana (Dodd 2023). Rio Grande chirping frogs are
expanding their range east towards the Florida Panhandle
as greenhouse frogs continue to spread west into Texas, so
care should be taken not to misidentify one as the other.

Figure 9. The Rio Grande chirping frog, which can be found in some
areas of eastern Texas and Louisiana, looks like the greenhouse frog.
Credits: Tom Lott
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Greenhouse Frog Biology—
Distribution and Habitats

Greenhouse frogs are established in several states across

the southeastern United States, including much of Florida
and parts of South Carolina, Georgia, Alabama, Mississippi,
Louisiana, and Texas (Figure 10). They are also established
in the Hawaiian Islands (see below).

-
Figure 10. As of 2023, greenhouse frogs were established (shaded
areas) throughout most of Florida and in numerous other states in the
Southeast. They also occur on several of the Hawaiian Islands.

Credits: Tracy Bryant, UF/IFAS

In the United States, greenhouse frogs have become estab-
lished in areas where the annual average temperature and
rainfall in the wettest month of the year are similar to those
in the frog’s native range (Bomford et al. 2009; Rédder and
Lotters 2010). However, greenhouse frogs can also be found
in parts of the southeastern United States with relatively
cold daily minimum temperatures of 4°C-8°C (~40°F-45°F,
Tuberville et al. 2005; Olson 2011).

Greenhouse frogs are found in a wide variety of habitats
in their native range in the Caribbean, including in wet
and dry forests, mountainous regions, coastal and riverine
areas, rocky outcrops, and caves, as well as around human
settlements in gardens and plant nurseries (Garrido and
Schwartz 1968; Diaz and Cadiz 2008; Henderson and
Powell 2009; Olson 2011). In the southeastern United
States, greenhouse frogs are commonly found in natural
areas including pine forests, open grasslands, and wet and
dry hardwood forests. They are common in debris piles
and ornamental plant gardens in urban landscapes (Enge
1997; Meshaka et al. 2004; Olson 2011). Greenhouse frogs
frequently fall into swimming pools. It is common to find
them floating at the surface or collecting in pool skimmers
(Figure 11).
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Figure 11. Greenhouse frogs often fall into swimming pools and end
up in the skimmer.

Credits: Dr. Steve A. Johnson, UF/IFAS

Greenhouse frogs in Florida have frequently been observed
burrowing into moist soil, leading some authors to describe
them as semi-fossorial (Goin 1947; Meshaka et al. 2004).
They are also found underneath rocks, logs, leaf litter,
potted plants, and other cover objects (Goin 1947; Schwartz
and Henderson 1991), as well as in bromeliads (Neill 1951)
and compost bins. Greenhouse frogs also frequent the
burrows of gopher tortoises in dry, sandy habitats (Lips
1991; Witz and Wilson 1991).

Greenhouse frogs have become established on five Hawai-
ian Islands: Hawai'i, Kaua'i, Lana'i, Maui, and O'ahu (Kraus
etal. 1999). It is likely that they were originally introduced
to Hawaii through imported nursery plants, likely shipped
from Florida (Kraus et al. 1999). Most greenhouse frog
populations in Hawaii occur in lowland areas (0-500 me-
ters), although some frogs have been detected at elevations
of up to 1,115 meters (Olson 2011). As in the continental
United States, greenhouse frogs in Hawaii have been found
in a wide variety of habitat types including orchards, plant
nurseries, gardens, pastures, parks, forests, and roadsides,
and around human development (Olson 2011).

Greenhouse Frog Biology—Diet

Greenhouse frogs eat small invertebrates they find in leaf
litter. Their diet includes mites, springtails, amphipods,
isopods, roaches, spiders, beetles, millipedes, and ants
(Dodd 2023). Studies in Florida and Hawaii found that
ants are most preferred and make up 30%-40% of a
greenhouse frog’s diet (Goin 1947; Olson and Beard 2012).
In their native range of Cuba, greenhouse frogs also feed

predominantly on ants (Garcia-Padrén and Quevedo 2022).
Ants also dominate the diet of greenhouse frogs introduced
to Jamaica (Stewart 1977).

Greenhouse Frog Biology—
Predators

Because they are small, ground-dwelling frogs, greenhouse
frogs are potentially prey for many species of wildlife. In
their native range, racer snakes of the genus Cubophis are
known predators of greenhouse frogs (Henderson and
Powell 2009). Known predators in the United States include
the small snakes Rhadinaea flavilata (pine woods snake)
(Durso and Smith 2017), and Diadophis punctatus (ring-
necked snake) (Meshaka 2011). It is highly likely that black
racers (Coluber constrictor), common garter snakes (Tham-
nophis sirtalis), and other frog-eating snakes also prey on
greenhouse frogs in the United States. Cuban treefrogs
(Osteopilus septentrionalis) have been reported to eat
greenhouse frogs (Meshaka 1996), as have southern leopard
frogs (Baakliny and Kustok 2023). It is likely that birds of
the Southeast that feed in leaf litter, such as Carolina Wrens
and Brown Thrashers also occasionally eat greenhouse
frogs. Woodpeckers and owls are documented predators

of greenhouse frogs in Cuba (Alonso and Rodriguez 2003;
Rodriguez-Cabrera et al. 2020). Nonetheless, there is a lack
of research documenting specific predators of greenhouse
frogs in the United States.

Greenhouse Frog Biology—
Reproduction

Greenhouse frogs are active at all times of the year, given
suitable weather conditions (Meshaka and Layne 2005).

In the Caribbean, breeding occurs from April-October
during the wet season (Iturriaga et al. 2014). In Florida, the
breeding season of greenhouse frogs is May-September, but
in the southern part of the peninsula they breed from late
February through mid-November (Goin 1947; Wright and
Wright 1949; Meshaka et al. 2004).

As noted above, greenhouse frogs are direct develop-
ers—there is no free-living tadpole stage—and tiny

froglets emerge from eggs laid terrestrially (Goin 1947).
Greenhouse frogs commonly deposit their eggs in leaf litter,
flower beds, and flowerpots, but any place with moist soil
and cover may be used as a nesting place (Goin 1947; Hodl
1990). Eggs (3-6 mm in diameter) are laid in small clumps
(Figures 6 and 12) and the number of eggs varies from 3-26
(Goin 1947). Females have been observed to lay their eggs
in several layers in a shallow hole and kick dirt on top to

The Greenhouse Frog (Eleutherodactylus planirostris) in the United States 5



hide them (Goin 1947), but they will also attach them to
man-made cover objects. The eggs are usually abandoned
to develop without any care from the male or female (Goin
1947; Dodd 2023), but a suspected case of parental care
was reported from Cuba (Iturriaga and Dugo-Cota 2018).
In Florida, greenhouse frog eggs take 13-20 days to hatch,
averaging 15-16 days (Goin 1947). Most eggs in a clutch
hatch on the same day, but it is common for a few to hatch
a day earlier and a few a day later than the rest (Goin 1947).
Hatchlings mature in about a year (Goin 1947).

N i

4

v-- 4
Figure 12. Greenhouse frogs lay small, round, gelatinous eggs in moist

places—there is no tadpole stage.
Credits: Andres Camilo Montes Correa, Museu Paraense Emilio Goeldi

As with most frogs, male greenhouse frogs call to attract
females for mating, although courtship behavior in the
species has yet to be described by scientists (Dodd 2023).
However, unlike the loud calls of most native frogs in the
United States, the calls of greenhouse frogs are faint and
easily missed or mistaken for the sounds of an insect. Vari-
ous authors have described the call of a greenhouse frog

as a soft twittering and chirping with a series of 4-6 notes
repeated multiple times (Goin 1947; Meshaka et al. 2004).
One of the authors of this publication (SAJ) once had a
colleague describe the call of a greenhouse frog as sounding
like the squeak of very small sneakers on the hardwood of a
tiny basketball court. Males call from sunset through dawn
and into early morning, with peaks of activity shortly after
dusk and dawn (Goin 1947).

Impacts of Greenhouse Frogs

As defined earlier, an invasive species may harm the ecol-
ogy, economy, or quality of human life within its introduced
range (Iannone et al. 2020). While several species of frogs
introduced in the United States (e.g., American bullfrog,
Cuban treefrog, cane toad) certainly meet the criteria to

be considered invasive, the greenhouse frog’s case is not as
clear. Biologists do occasionally refer to greenhouse frogs

in Florida as “invasive” in scientific journal articles (Rodder
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and Lotters 2010; Heinicke at al. 2011; Mularo et al. 2023).
However, species accounts of greenhouse frogs in field
guides and journal articles often mention a lack of negative
environmental impacts, with some even suggesting that
greenhouse frogs benefit the environment by serving as
prey for native species (Dorcas and Gibbons 2008; Jensen et
al. 2008; Krysko et al. 2019). Below, we summarize known
and potential ecological, economic, and human-quality-of-
life impacts of introduced greenhouse frogs in the United
States.

Ecological Impacts

The environmental effects of the greenhouse frog are
poorly studied in the continental United States, but obvious
negative ecological effects have yet to be documented.
There is potential for greenhouse frogs to compete with
native species, including several native skinks that forage
on the ground and feed on small arthropods. Greenhouse
frogs may also compete for food with the native eastern
narrow-mouth frog (Gastrophryn ecarolinensis), which like
the greenhouse frog, feeds heavily on ants. Further research
is required before any definitive statements can be made in
either direction.

In Hawaii, where the ecology of introduced greenhouse
frogs has been better documented, scientists have suggested
potential negative ecological impacts there and elsewhere in
the Pacific. One study carried out on the island of Hawai'i
found that greenhouse frogs eat up to 129,000 invertebrates
per hectare (2.47 acres) in a single night (Olson and Beard
2012). The percentage of native invertebrates among the
diet of the sampled frogs was not determined, but it likely
included numerous native species. On the other hand, the
study was able to determine that the frogs ate numerous
introduced species of invertebrates—32% of the diet was
ants, and there are no ants native to Hawaii (Olson and
Beard 2012). Moreover, the introduced greenhouse frog
may actually be indirectly beneficial because several species
of ants eaten by greenhouse frogs are predators of native
Hawaiian invertebrates (Olson et al. 2012). Although
evidence is lacking, there is potential for greenhouse frogs
to compete with native insect-eating species in Hawaii and
possibly affect ecosystem processes such as nutrient cycling
(Kraus et al. 1999; Kraus 2009; Olson et al. 2012). Addition-
ally, scientists have speculated that if brown treesnakes

(a major invasive species on Guam) invade Hawaii, the
abundant greenhouse frogs there may facilitate their
success by serving as an additional food source (Mathies et
al. 2012).



Another potential impact of greenhouse frogs relates to
their role as a vector of emerging amphibian pathogens.
Pathogens such as Ranavirus (Rv) and the fungus Batra-
chochytrium dendrobatidis (Bd) have led to widespread
amphibian declines (Daszak et al. 2003; Fisher et al. 2009;
Price et al. 2014). Bd has been documented in greenhouse
frogs in Florida (Rizkalla 2010), Georgia (Rivera et al.
2019), and Hawaii (Goodman et al. 2019). Further, one
study found that greenhouse frogs in Georgia had a
higher prevalence and intensity of Rv than did three native
frog species that were also sampled (Rivera et al. 2019).
These findings suggest that greenhouse frogs may spread
or amplify amphibian pathogens and could potentially
contribute to disease outbreaks in native amphibians.

Economic Impacts

The coqui frog (Eleutherodactylus coqui), a close relative

of the greenhouse frog that has also been introduced to
Hawaii, has well-documented negative economic impacts.
The loud mating calls of the males make real estate with
nearby or dense coqui populations less desirable, resulting
in a reduction of home values (Kaiser and Burnett 2006).
Additionally, efforts to manage coqui populations and
prevent their spread have proven both costly and ineffective
(Beard et al. 2017). As described above, greenhouse frogs
have a faint call that most people do not find offensive, and
therefore are not generally considered to be a nuisance.
However, in part due to the impacts of the coqui, all frogs
are listed as State Injurious Species in the Hawaiian Islands
(no frogs are native there). As a result, international and
interisland transport of ornamental plants requires shippers
of plants to spend money on efforts to ensure their ship-
ments are free of greenhouse and coqui frogs and their eggs
(Olson et al. 2012). There are no such laws in the continen-
tal United States—negative economic impacts there have
not been documented and are likely negligible.

Impacts on Human Quality of Life

Greenhouse frogs pose no direct threats to people or pets,
unlike the cane toad, which is toxic and potentially lethal to
domestic dogs and cats (see the Ask IFAS publication The
Cane or “Bufo Toad [Rhinella marina] in Florida). As noted
above, the calls of greenhouse frogs are quiet, and therefore
not likely to be a nuisance to people. They do frequently fall
into swimming pools and must be removed during pool
maintenance, which some homeowners likely consider an
inconvenience. Occasionally a greenhouse frog might find
its way into a home or building, which some people may
find annoying, but by and large these small frogs do not
currently have direct or widespread negative impacts on
human quality of life.

In Hawaii, however, greenhouse frogs have been identified
as intermediate hosts of the rat lungworm (Niebuhr et al.
2020). Rat lungworm (Angiostrongylus cantonensis) has not
yet been documented in greenhouse frogs from Florida, but
this parasite is present in Florida (Walden et al. 2021) and
has been confirmed in Cuban treefrogs from Florida (Chase
et al. 2022), an invasive frog species in Florida and else-
where in the Southeast (see The Cuban Treefrog [Osteopilus
septentrionalis] in Florida).

Rat lungworm is an internal parasite that affects the brain,
spinal cord, and nerves of infected animals. Rats are usually
the definitive (final) host in the life cycle of the parasite, and
the lungworm can reproduce in rats (Cowie 2013). Inter-
mediate hosts, most often snails, become infected when
they eat rat feces containing lungworm eggs (Cowie 2013).
When a rat eats an infected snail, the life cycle of the worm
is perpetuated (Cowie 2013). However, other animals may
also eat infected snails or rats, become infected with Angio-
strongylus lungworms, and develop rat lungworm disease
(angiostrongylosis). These include domestic dogs (Lee et al.
2021; Morgan et al. 2021). Despite this, angiostrongylosis

is not presently considered to be a common disease of
domestic dogs in the places where it has been studied (Lee
et al. 2021), but it is a serious disease in an infected dog.
Although the threat of a pet dog contracting the disease
from consuming a greenhouse frog in the United States
appears minimal, pet owners still should become educated
about rat lungworm disease.

People do not need to worry about contracting angio-
strongylosis from greenhouse frogs (or Cuban treefrogs).
A human would have to eat an infected frog to become
infected with rat lungworm (Morgan et al. 2021). Handling
or touching an infected frog poses no risk to people.

How you can help!

Negative ecological outcomes in the United States pres-
ently appear to be minimal, but much research remains

to be conducted to better explore the potential impacts of
greenhouse frogs on native species and ecosystems. Impacts
on the economy and human quality of life caused by
greenhouse frogs are also of little concern in the continental
United States at present. We do not recommend that people
try to capture and euthanize this introduced species in the
United States. However, we do encourage people to report
observations of greenhouse frogs so scientists can monitor
their spread.
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Report greenhouse frog
observations

Please report observations of greenhouse frogs at the
crowdsourced platform iNaturalist (https://www.inaturalist.
org/). Observations must be supported with quality digital
images. For more information about how to find and report
observations of frogs and other amphibians and reptiles,
check out “Herping Adventures: A Guide to Exploring and
Documenting Reptiles and Amphibians with iNaturalist”
available through Ask IFAS.

Additional Information

UF/IFAS Department of Wildlife Ecology and Conserva-
tion: Floridas Frogs

U.S. Geological Survey Nonindigenous Aquatic Species

Hawaiian Ecosystems at Risk (HEAR.org) Alien Caribbean
Frogs in Hawaii
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