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Introduction
The Pond Slider (Trachemys scripta) is a turtle native

to eastern and central united States (Ernst and Lovich
2009). it has long been popular in the pet trade, with
over 50 million exported from the united States from
1989 to 1997 (Global invasive Species Database 2010).
Most individuals in the pet trade belong to one sub-
species, the red-eared Slider (T. s. elegans). although
hatchlings are only 3 cm long (carapace length), adults
can reach 30 cm (Ernst and Lovich 2009). The size of
adults makes keeping them in captivity difficult because
of the large aquaria required. 

The large size and potential longevity of the species
has resulted in the release or escape of many pet turtles.
For example, 44% of households that previously owned
a red-eared Slider in Singapore had released the turtle
(ng 2009). The global pet trade has resulted in individ-
uals being released beyond their natural range within
the united States, including Hawaii (Ernst and Lovich
2009) as well as countries in Europe (e.g., Cadi and Joly
2003; Perez-Santigosa et al. 2008), africa (baard and
de villiers 2000), asia (Haramura et al. 2008; Xu et al.
2012), Oceania (burgin 2006; Feldman 2007), and
South america (iriarte et al. 2005; alcalde et al. 2012).
The Pond Slider is now the world’s most widespread
freshwater turtle (Ernst and Lovich 2009) and is con-
sidered one of the 100 most invasive species in the
world (Lowe et al. 2000). recognizing the threat of
this invasive species, the European union banned the
import of red-eared Sliders (but not other subspecies)
in 1997 (Global invasive Species Database 2010). 

The effect of Pond Sliders on native turtle species is
not well known. Sliders have been observed to compete
for basking locations with native turtle species (Cadi
and Joly 2003, 2004; Spinks et al. 2003). native Euro-
pean Pond Turtles (Emys orbicularis) experienced both
weight loss and high mortality in areas where Pond
Sliders also occurred (Cadi and Joly 2004). Sliders may
also be more efficient predators than some other turtle

species (nishizawa et al. 2014), and the presence of
juvenile Pond Sliders can reduce the growth rate of
other juvenile turtles when food resources are limited
(Pearson et al. 2015). The ongoing release of exotic
Pond Sliders into natural ecosystems also increases the
risk of introducing non-native parasites (Oi et al. 2012)
or spreading serious diseases, such as ranaviruses, to
native turtles and other species (Johnson et al. 2007;
brenes et al. 2014).

Sliders have been confirmed to breed successfully in
some introduced areas, including Spain (Perez-Santi -
gosa et al. 2008), France (Cadi et al. 2004), italy (Fice-
tola et al. 2009), australia (O’Keefe 2009), Taiwan
(Chen 2006), California (Spinks et al. 2003), and south-
western Ontario (Gillingwater 2013). up to 98 nests a
year have been reported from one site in italy (Cres-
cente et al. 2014). The potential reproductive output of
Pond Sliders is considerable, as females nest as early as
age 5 years and can lay multiple clutches a year (Perez-
Santigosa et al. 2008). 

Sliders have been reported from Ontario since the
early 1950s (Lamond 1994), but their status and distri-
bution has not been examined in detail. Currently sev-
en of Ontario’s eight native freshwater turtles are con-
sidered species at risk (Ministry of natural resources
and Forestry 2015). The widespread presence of an
exotic turtle species could have negative effects on
na tive turtles. This paper summarizes what is known
about the distribution of Pond Sliders in Ontario based
on observations submitted to various citizen science
monitoring programs and other sources.

Methods
records were obtained from the Turtle Tally program

of the Toronto Zoo, the Ontario Herpetofaunal Sum-
mary, the Ontario reptile and amphibian atlas, pub-
lished scientific literature, communications with biol-
ogists, and my own observations. The records from
monitoring programs include observations until the end
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of 2013; observations from biologists extend to 2015.
Twelve records had to be excluded because the report-
ed latitude and longitude were within the Great Lakes
or outside Canada. The major divisions of Ontario are
referred to as districts in this paper, which include coun-
ties and regional municipalities. The number of discrete
sites with Pond Sliders was determined by buffering all
points using a 1.0-km radius using QGiS 2.0 Dufour
(QGiS 2015). buffered points that overlapped were
con sidered to be part of the same site. a smaller radius
would likely have produced more distinct sites, but
would have separated some sites along rivers that are
likely not isolated.

Results
a total of 393 records of Pond Sliders from across

southern Ontario were obtained (Figure 1) representing
130 spatially distinct sites. The most northerly report
of a Pond Slider was from just north of Kearney
(45.5838°n). Sliders were reported from 35 districts.
The city of Toronto accounted for 45% of all records and
six Toronto area districts (Durham, Halton, Ham ilton,
Peel, Toronto, and York) made up 67% of the records.
urban areas accounted for more than 80% of all records.
Most records were presumed to be red-eared Sliders,
as the red head stripes are the easiest diagnostic fea-
ture. Only one record specifically mentioned a Pond
Slider without red head stripes (19 May 2003, from
Cedar Creek Conservation area in Essex county), but
this does not confirm another subspecies as the head
stripes can fade with age (Gillingwater and MacKenzie
2015).

The earliest known record from Ontario is a Pond
Slider “at the mouth of Chedoke creek on the south
shore of Cootes Paradise in the early 1950s” observed
by G. a. Meyers (Lamond 1994). Most records (63%)
are from 2010 or later (Figure 2). Sliders have been
reported from Ontario in all months of the year except
December (Figure 3). The earliest observation date was
12 January (2013) of a basking turtle in Toronto. The
temperature that day reached 14.8°C at Pearson inter-
national airport (Environment Canada 2015). The lat-
est sighting date was 8 november (2009) with obser-
vations from three sites in Hamilton. The number of
observations per month from april to august differed
significantly with more observations in May than any
other month (χ2 = 12.006, P < 0.05). 

Most sites with observations of Pond Sliders have
only one or a few observations of single turtles. The site
with the greatest number of reported Pond Sliders is
Grenadier Pond in High Park in Toronto. Sliders were
first reported there on 20 September 1988, and up to
30 individuals have been observed at once (26 Septem-
ber 1993). Other sites with reports of at least five Pond
Sliders include: Cootes Paradise in Hamilton (five
observed on 30 June 2013), the Credit river in Missis-
sauga (five observed on 8 august, 2013), Shoemaker
Pond in Kitchener (six reported on 19 april 1996),
Milliken Park in Toronto (seven observed on 18 august
2013), the Thames river in London (11 reported on 29
august 2013), and Ojibway Park in Windsor (at least 20
in 2012; Tom Preney, Ojibway nature Centre, personal
communication).

FiGurE 1. Location of 393 observations of the exotic Pond Slider (Trachemys scripta) in Ontario.
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FiGurE 2. Location of observations of the exotic Pond Slider (Trachemys scripta) in Ontario by decade. (a) Observations from
the 1950s (solid circles), 1960s (open circles), and 1970s (solid triangles). (b) Observations from the 1980s (solid circles)
and 1990s (open circles). (C) Observations from the 2000s (solid circles) and 2010s (open circles).

(A)

(B)

(C)
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Twenty-one Pond Sliders, including four dead, were
found on roads from 28 april to 17 October, with more
such incidents reported in June than any other month.
all but two observations (4 august 1990 in bruce
Coun ty and 3 July 1996 in rural Ottawa) were from
2009 or later. in addition to the four Pond Sliders found
dead on roads, 12 dead Pond Sliders were found be -
tween 21 February and 29 May, possibly as a result
of winter kill. Most reports were of individual dead
turtles, but there were two observations of four dead
Pond Sliders. The reports of multiple dead Pond Sliders
were from Ojibway Park in Windsor (19 april 1994)
and Lakeside Park in Kitchener (13 april 1997). Six of
the 12 reports of dead Pond Sliders were from Lake-
side Park in Kitchener, from 1994, 1996, and 1997. 

The observation of Pond Sliders at the same site in
multiple years suggests successful overwintering, al -
though it is possible that new turtles were released each
year. a Pond Slider in a former gravel pit near Orillia
appears to have survived three winters (Jeff Hathaway,
Scales nature Park, personal communication). The
most northerly location where Pond Sliders have been
observed in multiple years is britannia Conservation
area in Ottawa. 

Observations of Pond Sliders in early spring are also
suggestive of successful overwintering, as it seems un -
likely that pet Pond Sliders would be released during
cold weather. The report of a basking Pond Slider on
28 March in Toronto suggests that Pond Sliders can
overwinter in southern Ontario. none of the 20 obser-
vations of Pond Sliders before the end of March are
from locations north of the Toronto area. Only one of
the 52 records from april is from north of Toronto: a
Pond Slider found in Ottawa on 24 april 1962. 

There were eight reports of Pond Sliders nesting in
Ontario. as none of the observations provides any addi-
tional details, it is unclear whether the turtles were lay-
ing eggs. all of these observations were made between
14 May and 5 July, which corresponds to the typical
turtle nesting period in Ontario. although most of the
observations are from the Toronto area, one report is
from Peterborough and one from just south of algo-
nquin Provincial Park. although not a nesting observa-

tion, i found an adult female Pond Slider wandering on
land during the day, possible pre-nesting behaviour, at
the britannia Conservation area in Ottawa on 18 June
2013. Three hatchling-sized Pond Sliders were found
dead on roads in Windsor on three dates: 22 May 2013,
11 June 2013, and 27 May 2015 (Jonathan Choquette,
SCC Ecological, personal communication). it is pos-
sible these turtles hatched in the wild, as adult Pond
Sliders are known from the nearby Ojibway Park, but
it is also possible that young Pond Sliders had been
released in this area. 

Discussion
There are many limitations to the data presented

here. Twelve records had to be excluded because the
data points were either from the middle of the Great
Lakes or from the united States. it is unknown whether
other locality information is incorrect, but still map
within Ontario, as not all records include text descrip-
tions of the locations. Despite some geographic uncer-
tainty associated with the data, it is clear that Pond Slid-
ers are widespread in southern Ontario. The distribution
of Pond Sliders in Ontario is almost certainly under-
estimated, because many people assume that small
basking turtles are Painted Turtles (Chrysemys picta).
also, one or two Pond Sliders among many Painted
Turtles would be difficult to detect. in one case, an
observation of two “Painted Turtles” submitted to the
Toronto Zoo’s Turtle Tally was accompanied by a pho-
tograph that revealed that one of the turtles was a red-
eared Slider. Without the photograph, the Pond Slider
would have gone undocumented. There is also evidence
that exotic species occurring at low densities will be
overlooked by volunteer surveyors (Fitzpatrick et al.
2009). nonetheless, citizen science programs are valu-
able in detecting exotic species across a broad geo-
graphic area (e.g., Delaney et al. 2008; azzurro et al.
2013).

Significant increases in reports of Pond Sliders over
the years may be because of an increase in released tur-
tles, the growing popularity of monitoring programs,
the proliferation of digital cameras making identifica-
tion of turtles easier, or a combination of factors. For
example, the increase in observations after the 1970s
corresponds with the start of the Ontario Herpetofaunal
Summary. The largest peak in data, in the 2010s, is a
result of the Turtle Tally program of the Toronto Zoo,
which was launched in 2003 but became very popular
a few years later. 

Sliders were available for sale in Toronto at least as
early as 1945 (Francis Cook, Canadian Museum of
nature, personal communication). by 1960 over 150
turtle farms had been established in the southern unit-
ed States to supply the demand in the pet trade (Ernst
and Lovich 2009). This timeline suggests that Pond
Sliders appeared in Ontario and were released into the
wild soon after they entered the pet trade, as the first
record from the province is from the 1950s in Hamilton.
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FiGurE 3. Frequency distribution of observations of the exotic
Pond Slider (Trachemys scripta) in Ontario by month.
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by the end of the 1970s, Pond Sliders had been report-
ed from only a few locations, and most of these were
rural areas, including rondeau Provincial Park and
Point Pelee national Park. The only urban sites with
reported Pond Sliders were in Hamilton and Ottawa.
Either people were generally not releasing Pond Sliders
in urban areas or observers were not reporting these
releases. Sliders were not reported from High Park in
Toronto until 1988, well after the Ontario Herpetofau-
nal Summary began in the early 1980s.

The observation of the largest number of Pond Slid-
ers was 30 individuals in Grenadier Pond in High Park,
Toronto, although it is uncertain how many Pond Slid-
ers occur at this site. Exotic populations of Pond Sliders
can reach large numbers: at least 125 were removed
from a waterway in California (Spinks et al. 2003) and
662 were caught at four sites in Singapore (ng 2009).

Winter mortality has been observed in Ontario, but it
is unclear whether the small number of winter-killed
Pond Sliders is because of successful overwintering or
a lack of observations. Six of the 12 records of possibly
winter-killed Pond Sliders were reported by one observ-
er from one site in Kitchener, indicating that one ded-
icated observer can significantly influence results.

Over 80% of the reports of Pond Sliders were from
urban areas. This is similar to results from California
where most introduced Pond Sliders were found near
urban areas (Thomson et al. 2010). if Pond Sliders are
mainly limited to urban or suburban wetlands, then they
may have less negative effect on native turtles. For
example, at Point Pelee national Park, intensive survey
work resulted in the capture of over 1500 turtles during
2001 and 2002, yet only three Pond Sliders were ob -
served (browne and Hecnar 2007). Similarly, turtle sur-
veys at four natural sites along the north shore of Lake
Erie from 1996 to 2015 resulted in the capture of over
2500 turtles, with only a single red-eared Slider ob -
served (Scott Gillingwater, upper Thames river Con-
servation authority, personal communication).

although Pond Sliders can survive in many areas of
the world, successful breeding is limited to a subset of
these locations (Ficetola et al. 2009), mainly in areas
with a climate similar to or warmer than the native
range of the Pond Slider in southeastern united States
(e.g., Kikillus et al. 2010). Sites with known breeding
populations of Pond Sliders in italy had warmer sum-
mer and winter temperatures than sites where breed-
ing was not occurring (Ficetola et al. 2009). Climate
change models suggest that Pond Sliders will be able
to expand their breeding range greatly in italy (Fice-
tola et al. 2009), and this will also likely be the case in
Ontario, with feral Pond Sliders able to breed success-
fully beyond southwestern Ontario.

Hatchling red-eared Sliders are currently for sale
in many stores across Ontario (personal observation).
Those that survive have a high probability of being re -
leased in the future when they become larger. One way

to limit the release of Pond Sliders would be to ban their
sale in Ontario, or at least ban the sale of turtles under
a certain size. if the sale of hatchlings is stopped, then
the market for Pond Sliders would likely be drastically
reduced. There is precedent for this, as the united States
banned the sale of domestic turtles less than 10 cm in
length in 1975 because of the risk of salmonella (Ernst
and Lovich 2009). 

although there is some evidence that exotic Pond
Sliders can negatively affect native turtles (e.g., Cadi and
Joly 2003, 2004; Spinks et al. 2003), there is limited
information on their effects on turtles of eastern north
america. For example, basking competition may not
be a major issue in Ontario, as, within the native range
of the Pond Slider, competition for basking sites is typi-
cally won by the largest individual turtle, regardless of
the species (Lindeman 1999). although Pond Sliders
have been released across much of southern Ontario, it
appears that most have been released in the Toronto
area and other urban areas where the risk to native turtle
populations is relatively low. The risk to other species
groups may be greater. For example, Pond Sliders are
confirmed transmitters of ranavirus to amphibians,
while they are apparently unaffected by the disease
themselves (brenes et al. 2014). Without some control
on the sale of Pond Sliders the number of individuals
released into Ontario can only be expected to increase
over time along with the risk of spreading disease.
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