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Abstract

Globally, competition and disease from introduced Red-eared Slider (Trachemys scripta elegans) is a threat to co-existing
native turtles. Red-eared Slider has been introduced throughout south coastal British Columbia (BC), mainly as pet turtle
releases. Urban centres receive the most individuals, particularly in the Lower Mainland area outlying Vancouver, on south-
ern Vancouver Island, and on the Sunshine Coast. The range of Red-eared Sliders in BC overlaps that of the Threatened
Pacific Coast population of Western Painted Turtle (Chrysemys picta bellii). Herein we report on a survey for both species,
noting presence, assessed population sizes, and nesting activity. Across 19 sites in the south coast occupied by both turtle
species, we found the median abundance of Red-eared Sliders to be 2.5 times larger than that of Western Painted Turtles
(Mann-Whitney U = 104, n, = n, = 19, Z-Score = —2.2188, P = 0.02642, two-tailed). There had been no evidence of Red-
eared Sliders successfully hatching in the wild in BC until our study. We observed complete development, with 19 neonates
from three different nesting sites between 2015 and 2017. Thus, Red-eared Slider is indeed established and able to breed in
BC and thus competition and disease introduction from the species likely contributes to the decline of the Pacific Coast popu-
lation of Western Painted Turtle, particularly at sites with low painted turtle numbers. The scale and mechanisms of impact
requires further investigation.
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Introduction categorized it as one of the world’s 100 worst invasive

Red-eared Slider (Trachemys scripta elegans)
is a widely introduced turtle species that negatively
impacts native turtles and ecosystems globally but
may not necessarily be able to reproduce and spread
in northern climates (Ficetola et al. 2009). Origi-
nally from the Mississippi Valley, USA and Carib-
bean basin, Red-eared Slider is an aquatic emydid tur-
tle that occupies a variety of lentic habitats. Because
of human activity, they now occur on every conti-
nent except for Antarctica, making this species the
world’s most widespread freshwater turtle (Ernst and
Lovich 2009).

The International Union for the Conservation of
Nature’s (IUCN) Invasive Species Specialist Group
has assigned Red-eared Sliders a Vertebrate Pest Cat-
egory rating of Extreme in Australia, where a risk
assessment has been conducted (GISD 2018) and has

species (Lowe et al. 2000). Although introductions of
various other emydid turtle species have occurred
Canada-wide, Red-eared Sliders are now the most
widespread non-native turtle in Canada and the most
abundant non-native turtle in British Columbia (BC;
Bury and Matsuda 2012).

Like many other introduced species, Red-eared
Sliders commonly are associated with human-mod-
ified habitats and urban centres, attributable to the
more frequent release of pet store turtles into these
ecosystems (Bury 2008; Lambert ef al. 2013). Red-
eared Sliders tend to thrive in urban and human-mod-
ified habitats due to the species’ generalist nature with
respect to diet, habitat, and the availability of food in
urban waterbodies (Ferronato et al. 2009; Thomson
et al. 2010). This success in urban environments also
may be attributed to the species’ ability to tolerate
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high levels of radioactive, thermal, chemical, and
organic pollution (Gibbons 1990).

Globally within its introduced range, Red-eared
Slider is considered invasive only in regions where it
is capable of repeated, successful reproduction (Fice-
tola et al. 2009; Thomson et al. 2010). For example,
introduced Red-eared Sliders reproduce readily in
warmer Mediterranean climates where they have been
introduced. At higher latitudes, successful embryo
development and hatchling survival are limited by
temperature and moisture (Ficetola et al. 2009). Red-
eared Slider reproduction has been observed through-
out Europe in both Mediterranean and more continen-
tal climates (Lever 2003; Cadi et al. 2004; Cigek and
Ayaz 2015; Dordevi¢ and Andelkovi¢ 2015), in Cali-
fornia (Spinks et al. 2003; Thomson et al. 2010), and
also in southern Ontario where full details on success-
ful reproduction are being compiled into a manuscript
(S. Gillingwater pers. comm. 23 February 2021). A
recently emerged hatchling also was reported from
Vancouver Island, BC (C. Miller Retzer pers. comm.
6 October 2020).

In their native range, Red-eared Slider nest May
through July, laying 1-30 eggs per clutch and com-
monly two or sometimes three clutches per season
(Tucker 1997). They require 60-80 days to hatch
in native conditions, but in colder summers incu-
bation can exceed 100 days; hatchlings overwin-
ter in the nest in some areas (Tucker 1997; Ultsch
2006; Costanzo et al. 2008), although most hatch-
lings emerge in autumn (Ernst and Lovich 2009).
Unfavourable climate restricts embryo develop-
ment and hatchling overwintering survival (Pack-
ard et al. 1997; Tucker and Packard 1998; Klee-
wein 2015). At the northern limit of its native range
in Illinois, Red-eared Sliders do not extend beyond
areas where the ground frequently freezes to a depth
of 12 cm (Ernst and Lovich 2009). Minimum tem-
perature for complete embryo development is 21°C
(viability minimum) with an optimal minimum of
25°C (Greenbaum 2002). Further, this species exhib-
its a temperature-dependent sex ratio with eggs incu-
bated at temperatures below 27°C producing only
males, while those incubated above 30°C produce
only females (Ernst and Lovich 2009). Temperature-
dependent sex ratios may limit population growth
and spread in their introduced range where temper-
atures do not reach minima needed for successful
development (Cadi et al. 2004).

In Europe, where Red-eared Sliders occupy the
same wetland as native European Pond Turtle (Emys
orbicularis), the introduced turtle outcompetes the
native species for basking space (Cadi and Joly 2003;
Lambert ef al. 2013). Cadi and Joly (2004) also found
that in sites of mixed species, European Pond Turtles
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showed higher mortality rates and increased weight
loss compared to Red-eared Sliders. In the upper Mid-
west of the United States north of the confluence of
the Ohio and Mississippi Rivers where other subspe-
cies of painted turtles occur with Red-eared Sliders
and the sliders are native, painted turtles are almost
always less abundant than the sliders (Dreslik and
Phillips 2005). Disease transmission also is a concern,
and this may be the most significant impact of intro-
duced Red-eared Slider on native turtles (Hays et al.
1999; Thomson et al. 2010).

It has been assumed that Red-eared Sliders do not
reproduce successfully in BC water bodies based on
numerous incidental field observations from local
biologists and naturalists who have found stalled
embryo development upon excavating nests. There-
fore, it was presumed that populations were being
sustained without reproduction through ongoing pet
turtle releases (P. Govindarajulu and K. Welstead
pers. comm. 4 July 2012). However, in the warm-
est summers of south coastal BC where the climate is
mild, current environmental conditions could allow
for successful reproduction in some localities. Fur-
ther, with predicted climate change, many regions
will experience warmer temperatures and changes in
precipitation levels that may allow introduced Red-
eared Sliders to more readily reproduce. Here we
report on the reproductive efforts of introduced Red-
eared Sliders sympatric with native Western Painted
Turtle (Chrysemys picta bellii) along the south coast
of BC.

Methods

Study area

Our area of study included the Lower Mainland
and Fraser River Valley (LM/FV; in the Greater Van-
couver and Fraser Valley Regional Districts), the Sea-
to-Sky area (Squamish/Whistler), and the Upper Sun-
shine Coast (Powell River area) between Saltery Bay
and Lund, including Texada Island (collectively south
coast north, SCN; Figure 1). Other than differences
in geographical location and therefore slight longitu-
dinal and possibly climatic differences, these regions
differed with respect to human population density,
land use, and the degree of human disturbance. The
LM/FV is heavily populated in the Greater Vancouver
area with decreasing population density moving east
from Vancouver into the Fraser Valley where agri-
culture is the primary land use. The SCN has simi-
lar population density to the Fraser Valley areas but
with minimal agriculture. All survey site information
including waterbody name, region, global positioning
system (GPS) location, and location and species of
turtles observed were deposited with the BC Conser-
vation Data Centre.
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FiGuRE 1. Distribution and relative abundance of Red-eared Slider (Trachemys scripta elegans) and their nests in south

coastal British Columbia, 2008-2018.

Distribution and abundance of turtles

We conducted Western Painted Turtle and Red-
eared Slider surveys at waterbodies with histori-
cal occurrence records and other waterbodies of
unknown occupancy status that met the biophysical
features and attributes of suitable turtle habitat. This
habitat included lakes, ponds, marshes, river chan-
nels, sluggish streams, and sloughs with emergent
or floating vegetation, vegetative mats, bottom sub-
strates with organic material, submerged or emergent
logs, large woody debris or rocks, and warm shal-
low water margins (ECCC 2018). Surveys were con-
ducted in April-May and September—October, 2009—
2018. We visually searched for basking turtles on
logs, rocks, or shoreline areas using binoculars and/
or a spotting scope. Because both emydid turtle spe-
cies have similar ectothermic requirements and bask-
ing behaviour, we assumed that there was an equal
likelihood of detecting either species if present (Peter-
man and Ryan 2009).

These surveys were conducted either by foot from
vantage points along the shore or by kayak. Unless the
presence of Western Painted Turtles was confirmed
on the first visit, we attempted at least three surveys
at each site deemed suitable over the course of the
field season, following BC Ministry of Environment
Resource Information Standards Committee (RISC)
guidelines (MELP 1994). However, some sites were
surveyed only once or twice if on an earlier visit
the site was deemed unsuitable for turtles, if access
was restricted, or the waterbody condition changed

substantially between surveys. We attempted to con-
duct all surveys between 0900 and 1500 on warm
sunny days of zero precipitation early in the breed-
ing season (April and May) when turtles are likely to
bask (MELP 1994). We generally avoided surveying
on cloudy or rainy days or on hot days (>25°C) in the
summer (mid-July through mid-August) when West-
ern Painted Turtles in this region are rarely observed
basking (see Lefevre and Brooks 1995; Semproni and
Ogilvie 2007; Engelstoft and Ovaska 2008).

We summarized our detection data from the bask-
ing surveys as maximum abundance for each site
using the maximum number of Red-eared Sliders and
Western Painted Turtles observed on any one sur-
vey at a site through all survey years to avoid double
counting individuals. For data analyses we grouped
all sites into three regional categories: LM/FV sites
were classified as either LM/FV urban (n = 17) or
LM/FV rural (n = 19) depending on whether the site
was located within a major city surrounded by res-
idential or commercial infrastructure (“urban”) or
outside of city limits (“rural”); sites north of LM/FV
(Squamish/Whistler, Upper Sunshine Coast, Texada
Island; n = 6) were grouped into a third regional cat-
egory: SCN. Using an online calculator (Social Sci-
ence Statistics 2018) we performed two-tailed Mann-
Whitney U-tests on the maximum abundance of both
species with all regions combined where either one
or both species were observed (n = 42 sites) and with
all regions combined with sites where both species
were detected (n = 19 sites). These tests were also
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conducted within each region where both species
were detected with a sufficient sample size of sites
(n =10 for rural and n = 7 for urban). The tests deter-
mined if there was a difference in abundance of the
two turtle species.

Red-eared Slider reproduction

Nesting surveys—We conducted nesting sur-
veys for both Western Painted Turtles and Red-eared
Sliders at sites where Western Painted Turtles were
observed from our detection surveys between mid-
May and mid-July, 2009-2018 in the LM/FV, on
the Sunshine Coast, and on Texada Island, follow-
ing a standardized protocol (Coastal Painted Turtle
Working Group 2011). However, Red-eared Sliders
often deposit eggs later in the summer (into August)
compared to Western Painted Turtles (A.M.M. pers.
obs. 2009) so we continued to respond to reports of
nesting Red-eared Sliders to track nesting observa-
tions past the standard nesting monitoring season
for Western Painted Turtles. We did all nesting sur-
veys in the late afternoon and evening, as turtle nest-
ing activity is known to peak around 1800 (Bowen
et al. 2005). We searched suitable potential upland
habitat for evidence of nesting activity, which is usu-
ally visible as test holes, depredated and emerged nest
holes, and eggshell remains from predation (Engel-
stoft and Ovaska 2008). Potentially suitable nesting
habitat consists of exposed, south-facing, sandy soil
with little or no vegetation on flat or gentle slopes
with limited understorey and canopy cover (Klemens
2000; Semlitsch and Bodie 2003; Marchand and Lit-
vaitis 2004). Although nesting female painted turtles
may travel up to 650 m from water to nest, we con-
centrated our searches within the first 150 m from
the water’s edge where most nesting activity occurs
(Christens and Bider 1986).

During nesting surveys, we recorded data on the
survey site (description and GPS coordinates, Univer-
sal Transverse Mercator [UTM] Zone 10U), date with
start and end times, species of turtles observed, num-
bers of individuals, nesting substrate, distance of the
nest from the water, and numbers of eggs deposited
(for actual nesting attempts). Completed nests were
marked with exact UTM positions and maps of the
nesting sites were created using ArcGIS (ESRI, Red-
lands, California, USA) Desktop 10.3 to plot their
precise location. We installed iButton temperature
loggers (Embedded Data Systems, Lawrenceburg,
Kentucky, USA) when possible, at nest sites from
2009 to 2013. We placed an iButton in a nylon cover
and buried it at the level of the nest chamber (average
25 cm depth). Completed Red-eared Slider nests were
protected with hardwire mesh exclosures to prevent
predation and allow us to monitor hatching success
and prevent escape.
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Due to distance between occupied sites, time and
labour constraints, lack of nesting evidence at many
occupied sites, and access constraints, our nesting
surveys and the sites annually monitored changed
over time. By the summer of 2018, we had reduced
our nesting surveys for Red-eared Sliders and West-
ern Painted Turtles to three sites where we repeatedly
saw nesting attempts. Besides summer monitoring,
we checked known nests periodically throughout the
year for signs of disturbance and predation. In both
the fall and the spring, we monitored nests frequently
for signs of emergence. We also responded to inci-
dental reports from other biologists working in the
region and public reports of Red-eared Sliders depos-
iting eggs, although these nests could not always be
located.

Embryonic development monitoring—To deter-
mine how quickly Red-eared Slider eggs develop in
south coastal BC, we excavated and examined nests
from a subsample of sites where dates for egg deposi-
tion were known. However, in other cases, eggs and
fully developed hatchlings were found via excavation
by Sandhill Crane (4ntigone canadensis) or by inci-
dental observations from previously undetected nests,
where the egg deposition date was not known and
the period of development could not be determined.
All eggs were dissected and embryos preserved in
ethanol.

For each embryo, we recorded egg condition, yolk
condition (hardened yolks versus unhardened yolks
to determine viability), and stage of development by
comparing with descriptions and photos in Green-
baum (2002). To determine if there was an increase in
the frequency of later developmental stages overtime,
we first summarized the number of eggs classified in
two developmental range categories: < stage 21 and
stage 22-26 (with stage 26 being completed develop-
ment and hatched). We then calculated a 2x2 y? sta-
tistic using two S-year time periods: 2008—2012 and
2013-2017. Because successful reproduction seemed
evident, any known Red-eared Slider nests deposited
after 2017 were removed to reduce the likelihood of
Red-eared Slider recruitment.

Results

Distribution and abundance of Red-eared Sliders
Red-eared Sliders were present in all regions of
our study area, with sites in the LM/FV having higher
abundances than in SCN (Figure 1). Median abun-
dance of Red-eared Sliders and Western Painted Tur-
tles were 4.5 and 1 per site, respectively, at the 42
sites (three regional categories combined: LM/FV
urban, LM/FV rural, and SCN) where either or both
turtle species were observed basking. Overall Red-
eared Sliders were significantly more abundant in our
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study region than Western Painted Turtles (U = 208.5,
n,=n,=42,7=3.38263, P <0.001).

When limited only to sites where both turtle spe-
cies were observed (n = 19), a significantly higher
abundance of Red-eared Sliders (median = 5) contin-
ued to be found (Western Painted Turtles: median = 2;
U=104,n,=n,=19,Z=-2.2188, P=0.02642; Fig-
ure 2). No significant difference was found in abun-
dance of the two species in the LM/FV rural sites
(median abundance of 5 and 2, Red-eared Slider and
Western Painted Turtle, respectively; U = 24, n, = n,
=10,Z=-1.92762, P = 0.0536; Figure 2). Both spe-
cies were observed at too few sites in the SCN region
(n = 2) to test for differences in abundance (Figure
2). Significantly more Red-eared Sliders than West-
ern Painted Turtles were found at the urban LM/FV
sites that contained both species (median 16 and 3,
respectively; U= 8.5, n, =n, =17, Z =—-1.98052, P
= 0.0477; Figure 2). Thus, in south coastal BC, the
majority of introduced turtles occupy urban sites in
the Lower Mainland in close proximity to human
populations, becoming scarcer with distance from
urban centers (Figures 1 and 2).

Red-eared Slider reproduction

We documented 28 incidental nests in the LM/FV
and SCN regions from 2008 to 2018 with 15 nests
confirmed and their development tracked (Figure
1). Seven nests (of the 15) were intensively moni-
tored because the egg deposition dates were known
(Table 1). We found 93% (14/15) had some portion
of eggs that were fertile (vascularized and/or with
an embryo present) and 80% (n = 12) had eggs with
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embryos that developed to at least stage 21 of a max-
imum 26 (Greenbaum 2002). Of these 12 nests that
reached a late stage of development, complete embry-
onic development and hatchling emergence occurred
in 33% (n = 4 nests) between 2014 and 2017 at three
different sites (Table 1).

Of all the eggs that we tracked for development
(Table 1), 87% (113/130 eggs) were fertile (vascular-
ized and/or with an embryo present) and of the fer-
tile eggs, 74% (84/113) developed to at least stage 21
(Figure 3). From 2008 to 2012, the majority (75% or
18/24) of viable eggs developed only to a maximum
of stage 21, five eggs advanced to stage 22-25, and
only one egg had completed development (> stage
26). However, during 2013-2017 more than half the
viable eggs (56% or 45/89) advanced to stage 22-25
or completed development (Table 1, Figures 3 and 4).
In 2014, we first began to observe complete embry-
onic development and hatchling emergence, with the
first record occurring at Reifel Migratory Bird Sanc-
tuary with six healthy neonates (Table 1, Figure 4).
Significantly more of the viable eggs developed to at
least stage 22-26 in 2013-2017 than in 2008-2012 (n
=113, ¥, =4.98, P=0.0255).

We recorded hatchlings in nests annually into
2017 at three sites both in the LM/FV (Reifel Migra-
tory Bird Sanctuary and Burnaby Lake), and in the
SCN (Cranberry Lake in the Upper Sunshine Coast),
for a total of 19 neonates observed between 2014 and
2017 (Table 1). Further, we observed juvenile Red-
eared Sliders (>1 year after hatching until breed-
ing age of 4-5 years for males and 8-10 years for
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FIGURE 2. Median abundance (bars show maxima and minima) of Western Painted Turtle (Chrysemys picta bellii) and Red-
eared Slider (Trachemys scripta elegans) observed basking at the same waterbody, south coastal British Columbia, 2009—
2018. Regions were Lower Mainland/Fraser Valley (LM/FV) in the Greater Vancouver and Fraser Valley Regional Districts
(‘rural’ sites outside of city limits and “urban’ sites within a major city surrounded by residential or commercial infrastruc-
ture), and South Coast North (SCN) in the Upper Sunshine Coast (Powell River area) between Saltery Bay and Lund, includ-
ing Texada Island (see Figure 1). An asterix indicates a significant difference (P < 0.05) in abundance between the two turtle

species (Mann-Whitney U-tests, see text).
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TABLE 1. Continued.

Developed to which embryonic
stage™ (x number of eggs)

Number Number
fertilized of embryos

Cumulative nest . Number
Date laid
number of eggs

Annual nest
number

Year

Site

N/R

N/R N/R

N/R

N/R

2017 23

Lafarge Lake

>26 (x6), 21 (x4), <12 (x2)

N/R 14 12 10

24

2

2017

Cranberry Laket

21 (x8), <12 (x2)

10 8

12

N/R

25

2017

Cranberry Laket

Completed development

- Juvenile

N/A

N/A

N/A N/A N/A

N/A

2017

Reifel Island Bird Sanctuary

N/A

N/R N/R

N/R

N/R

26

2017

Burnaby Lake
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Nest removed

15 15

15

11-Jun
20-Jun

2018 27

Burnaby Lake

Nest removed

2018 28

Burnaby Lake

*Embryonic stage according to Greenbaum (2002).

tNests monitored for development.

fFirst confirmed completed development.
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females; ECCC 2018) at two sites: one in 2012 (Mill
Lake) and another in 2017 (Reifel Migratory Bird
Sanctuary; Table 1).

Summer temperatures (data not shown) within
nests at Reifel Migratory Bird Sanctuary and at Burn-
aby Lake in 2012 reached or exceeded the minimum
viability threshold for completed embryonic devel-
opment of Red-eared Slider (average 23°C) in 51%
of the three daily readings (z = 299) and 71% of the
three daily readings (n = 260) throughout the sum-
mer period, respectively. In 2013, summer tempera-
tures exceeded those in the previous year at Burnaby
Lake and were above the optimal minimum (average
26°C) for the species in 37% of the three daily read-
ings throughout the period (n = 260). No temperature
readings were taken at nests after 2013.

Discussion

Our survey results show that Red-eared Sliders
appear to be more abundant in many sites through-
out the LM/FV than the native Western Painted Tur-
tle, particularly in urban areas. Without historical
data we cannot determine whether the original West-
ern Painted Turtle populations were always small and
disjunct or whether Red-eared Sliders have affected
Western Painted Turtle abundance over the last few
decades since their introduction. Still, there is suf-
ficient evidence from studies outside of Canada to
suggest Red-eared Sliders contribute to population
declines in Western Painted Turtles; indeed the threat
impact of invasive species, including Red-eared
Slider, is listed as high in the final Recovery Strategy
for the species (ECCC 2021). While the Committee
on the Status of Endangered Wildlife in Canada ini-
tially assessed the status of the Pacific Coast popula-
tion of Western Painted Turtle in 2006 as Endangered,
it reassessed this species in 2016 and recommended
a downlisting to Threatened, its current legal status
(SARA Registry 2021).

Red-eared Sliders are successfully hatching in
south coastal BC; coupled with their distribution and
relatively high abundance in the region, there is a
potential for significant or severe consequences for
Western Painted Turtle populations in the LM/FV.
Many regions in BC are already experiencing warm-
ing temperatures—with direct evidence of increased
substrate temperatures at turtle nesting sites in some
years over the past decade—and with climate change
models predicting an increase of 1-2°C in air temper-
atures by 2050 (Rodenhuis 2009; PCIC 2010; Carl-
son 2012; Mitchell 2014). However, we were not able
to make any direct correlations between tempera-
ture changes observed at nesting sites after 2013, the
last year temperature loggers were deployed, and our
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FiGure 3. Red-eared Slider (Trachemys scripta elegans) embryonic developmental stages (Greenbaum 2002): a. stage 21, b.
stage 23, and c. stage 24-25. Photos: Aimee Mitchell.

FIGURE 4. Red-eared Slider (Trachemys scripta elegans) neonates stage >26, fully developed, and emerged from the egg,
Nest 5 laid in 2014 and discovered in early 2015. Photos: Aimee Mitchell.

subsequent observations of increased later stages of
development over time.

As the climate shifts towards conditions more
favourable for Red-eared Slider reproduction,
recruitment to existing populations will also likely
increase and distribution expand to areas where con-
ditions are currently less favourable for Red-eared
Sliders. This predicted population increase is likely
to accelerate as Red-eared Sliders have a large repro-
ductive capacity, commonly producing up to three
clutches per season (Tucker 1997). However, repro-
ductive output of Western Painted Turtle may also
increase. On occasion, we observed Western Painted
Turtles producing three clutches per season in our
study area (A.M.M. pers. obs. 15 July 2019); others
(Iverson and Smith 1993; St. Clair et al. 1994) have
reported multiple clutches occur in warmer parts of
the species’ range.

Red-eared Sliders are known to outcompete native
turtles in other areas where they have been introduced
(e.g., Cadi and Joly 2003, 2004; Lambert ef al. 2013).
Red-eared Sliders are more aggressive and outcom-
pete smaller native turtles at basking sites (Cadi and
Joly 2003; Lambert et al. 2013), which often are lim-
ited in many of the more urbanized sites where both
species coexist in BC. Also, there could be competi-
tive advantage based on the size of juvenile turtles.

Red-eared Slider hatchlings are generally larger at
nest emergence than Western Painted Turtle hatch-
lings although there is some size overlap (Ernst et al.
1994; Tucker 2000). We also found differences in the
size of turtle hatchlings (unpubl. data): average car-
apace length and weight was 35.1 mm and 6.1 g for
Red-eared Slider hatchlings (n = 6) and 27.1 mm and
4.7 g for Western Painted Turtle hatchlings (n = 12).
Thus, compared to Western Painted Turtle hatchlings,
Red-eared Slider hatchlings are less likely to be pre-
dated upon by aquatic predators with gape size limi-
tations such as herons, fish, and invasive frogs (Ernst
et al. 1994; Tucker 2000).

Red-eared Sliders bred and raised under unhygien-
ic captive conditions are known to harbour pathogens
(Hidalgo-Vila et al. 2009) that might transfer to native
turtles, as many turtle pathogens are not host-specific
(Verneau et al. 2011). Thomson et al. (2010) and
Silbernagel et al. (2013) suggest that disease transfer
from released pet Red-eared Sliders is a significant
threat to native turtles, and disease is implicated in
declines of native turtle populations in Europe (Cadi
and Joly 2004). Ten Red-eared Sliders captured and
euthanized during our study had a bacterial respirato-
ry condition (A. Walton pers. comm. 15 August 2014).
In addition, one Western Painted Turtle was rescued
from a site dominated 30:1 by Red-eared Sliders in
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the Lower Mainland and subsequently required treat-
ment for several weeks for a respiratory illness.

Conclusions

We documented the distribution and relative abun-
dance of Red-eared Slider populations across south
coastal BC as well as successful reproduction of the
species in the wild. Since monitoring began in 2009,
we have observed a shift over time from only par-
tially developed Red-eared Slider embryos to suc-
cessful hatching and emergence (nests laid in 2014
and emerged in 2015). We suspect that with contin-
ued climate change, conditions will become more
suitable for successful reproduction at more locali-
ties and the frequency of successful development and
emergence will increase at sites where emergence
has already been documented. The predicted increase
in abundance and distribution of Red-eared Sliders
throughout south coastal British Columbia is a con-
servation concern and may impact the native federally
listed Pacific Coast population of Western Painted
Turtle although the exact mechanism remains to be
explored. In the interim, we suggest the elimination
of both Red-eared Slider adults and their nests to limit
further recruitment, as part of a precautionary conser-
vation approach.
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