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Abstract.—An abundance of physical barriers and physiological challenges often prevent reptile and amphibian species 
from arriving at, and subsequently colonizing, barrier islands.  Despite the high diversity of herpetofauna in the 
southeastern United States, only a small subset of those species persist on the myriad of barrier islands present just 
offshore.  The Yellow-bellied Slider (Trachemys scripta scripta) is a versatile habitat generalist that can often be found in 
freshwater wetlands on barrier islands.  We used a mark-recapture approach to study the population size and 
demographics of two populations of Yellow-bellied Sliders on two barrier islands.  The estimated turtle density of 
2,200/ha on Bald Head Island, North Carolina, USA is the highest yet reported in the literature and is much higher than 
that of Capers Island, South Carolina, USA (387/ha).  Furthermore, turtles of both sexes captured on Bald Head 
constituted a wide range of size classes; whereas, those on Capers Island were mostly female (3f:1m) and were 
significantly larger (plastron length).  Selective predation between size classes or sexes can be an important driver of 
turtle population dynamics and behavior and we suggest that the abundance of large American Alligators (Alligator 
mississippiensis), an important turtle predator, present on Capers Island is likely responsible for the absence of small size 
classes of Yellow-bellied Sliders from this wetland. 
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INTRODUCTION 

 
The southeastern coast of the United States supports a 

high diversity of herpetofauna (Conant and Collins 1991; 
Gibbons and Dorcas 2005; Buhlmann et al. 2008); 
however, many of these reptile and amphibian species 
are often absent from adjacent barrier islands (Hillestad 
et al. 1975; Gibbons and Coker 1978).  Barrier islands 
are separated from the mainland by rivers or salt marsh, 
which act as formidable barriers for would-be 
herpetofaunal colonizers.  If and when reptile and 
amphibian species do reach barrier islands, they often 
encounter inhospitable conditions including the absence 
of standing freshwater, highly porous and saline soils, 
erosion, salt spray, and exposure to extreme episodic 
storm events (i.e., hurricanes and nor’easters) all of 
which characterize this highly dynamic environment.  
Perhaps because of their rarity, little is known about the 
ecology and population dynamics of herpetofauna that 
do successfully colonize barrier islands. 

The Yellow-bellied Slider (Trachemys scripta scripta) 
is one reptile species shown to be successful in 
colonizing many southeastern barrier islands (Engels 
1942; Gibbons and Coker 1978).  The Yellow-bellied 
Slider is a versatile habitat generalist, regularly 
occupying lakes, swamps, farm ponds, canals, sloughs, 
reservoirs, and urban wetlands (Ernst and Lovich 2009).  

Where present, this species is conspicuous and can attain 
high population densities (Rose and Manning 1996; 
Dreslik et al. 2005; Reehl et al. 2006) making it a model 
organism for population studies (Gibbons 1990).  The 
relatively few studies investigating barrier island 
populations of the Yellow-bellied Slider have revealed 
high population biomass (Congdon et al. 1986), rapid 
individual growths rates (Gibbons et al. 1979), and 
larger female body sizes (Gibbons et al. 1979); 
indicating that populations on barrier islands may use 
different resources and operate under different 
limitations and thresholds than mainland populations. 

More detailed investigations of the population sizes 
and demographics of sliders may yield valuable insight 
into the underlying mechanisms driving population 
dynamics.  For example, population trajectory can often 
be derived from a study of the demographics of resident 
turtles.  Absence or scarcity of smaller size classes may 
indicate high levels of selective predation on smaller 
individuals (Dorcas et al. 2007) or lack of suitable 
nesting habitat (Spinks et al. 2003; Marchand and 
Litvaitis 2004) and suggest a declining and vulnerable 
population.  The scarcity of reproductively mature 
females can indicate terrestrial dangers (road mortality 
or predation) associated with nesting forays (Congdon et 
al. 1994; Aresco 2005; Steen et al. 2006).   
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Furthermore, information about the density or 
population size, combined with demographics, can yield 
insight into the quality of available habitat and the 
impact of surrounding land use practices (Marchand and 
Litvaitis 2004).  Such demographic studies of slider 
turtles may be especially interesting on barrier islands, 
as faunal community composition and selective 
pressures may be different from those acting on 
mainland populations.  Herein, we present data from 
populations of Yellow-bellied Sliders inhabiting two 
barrier island wetlands located on Bald Head Island, 
North Carolina and Capers Island, South Carolina.  Our 
objectives are to: (1) use mark-recapture techniques to 
estimate population sizes, densities, and sex ratios for 
sliders inhabiting these two wetlands; (2) compare the 
size class distributions and sex ratios of populations 
between the two wetlands; and (3) compare our results 
with those from similar studies in mainland wetland 
habitats. 
 

 
MATERIALS AND METHODS 

 
Study sites.—We studied slider populations in two 

freshwater wetlands located on two different barrier 
islands (Fig. 1).  Capers Island (hereafter referred to as 
CI) is located near Charleston, South Carolina, USA 
(32°52′N, 79°40�W).  The wetland studied on CI is 
approximately 0.15 ha and is largely devoid of floating 
aquatic plants or floating mats of vegetation.  Although 
occasionally inundated during severe storms, the salinity 

of the wetland is less than 10 ppt.  The island is 
undeveloped and the wetland is surrounded by maritime 
forest. 

The other wetland studied is located on Bald Head 
Island (BHI), North Carolina, USA (33°50′N, 78°00′W).  
BHI is largely forested with moderate development and 
currently supports approximately 1,200 homes, a public 
marina, and a golf course.  No standing, permanent 
freshwater wetlands naturally occur on BHI, including 
the wetland we studied, which was built as part of the 
golf course in 1983.  The wetland is approximately 0.11 
ha, is also largely devoid of aquatic plants or floating 
mats of vegetation, and is encircled by a narrow buffer 
of maritime forest.  Beyond the buffer strip are a 
manicured golf course, a paved two-lane road, and 
residences with forested yards. 

 
Data collection and analysis.—We collected turtles 

on CI at least once per year (range: 1–3 times, mean = 
1.6 sampling periods) from May 1978 to January 1986 
and on BHI at least once per month (range: 1–7, mean = 
3.5 sampling periods) from April 2009 to July 2010.  We 
collected turtles using a combination of muddling for 
buried individuals (Cagle 1950), dip-netting and cast-
netting of swimming individuals, seining, hand-capture 
of basking individuals, and hand capture of turtles 
making overland movements for nesting purposes.  
Using secondary sex characteristics such as claw and tail 
length (Ernst and Lovich 2009), we identified each 
captured individual as either male or female.  We filed 
unique notch combinations into the marginal carapace 

 
 
FIGURE 1.  Location of Bald Head Island, North Carolina and Capers Island, South Carolina, USA.  Yellow-bellied Sliders (Trachemys scripta 
scripta) were studied at both locations. 
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scutes to unambigiously mark each individual.  Using 
calipers, we measured the straight line plastron length of 
each turtle and when possible aged them by counting 
growth rings on their plastron scutes when visible. 

We calculated the mean number of captures for each 
individual encountered during the study periods.  To 
calculate population sizes based on our mark-recapture 
data, we assumed closed populations at each location.  
We used the pre-defined models provided in Program 
CAPTURE within Program Mark (White and Burnham 
1999) to determine the most appropriate model to 
generate slider abundance estimates for each of our 
study wetlands.  At CI we combined sampling periods to 
assume one sampling period per year; whereas, at BHI 
we combined sampling periods and assumed one 
sampling period per month for the duration of the study.  
We defined the aquatic habitat as the approximate area 
of standing water present over the period of study.  We 
then delineated the boundary of each wetland using 
ArcMap 9.3 (ESRI Inc., Redlands, California, USA) and 
calculated the area of each wetland by digitally tracing 
the outline of the wetlands on contemporary orthophotos 
(obtained from USGS, Seamless Server. 2011. 
http://usgs.seamless.gov).  We calculated the density of 
turtles within each wetland by dividing the estimated 
population size by the wetland size. 

For each wetland, we placed individuals into size 
classes with 20-mm intervals (plastron length) and 
calculated size class distributions for all sliders and 
again for each of the sexes.  To determine if the size 
class distribution of sliders was different between the 
two wetlands, we used Chi-square analysis.  To 
determine if sex ratios deviated from a 1:1 ratio, we used 
a McNemar’s test.  We used a t-test to compare the mean 
plastron length of individuals from BHI to those of CI.  
For all tests, α = 0.05. 

 
 
 

RESULTS 
 

We captured 60 individual Yellow-bellied Sliders 254 
times on CI and 163 individuals 355 times on BHI.  
Each turtle on CI was captured an average of 4.2 ± 0.04 
(± 1 SE) times, while those on BHI were captured an 
average of 2.1 ± 0.01 times.  The female to male sex 
ratio on BHI was 1f:1.06m and did not differ statistically 
from the expected sex ratio of 1:1 (χ2 = 0.06, P = 0.81).  
The female to male sex ratio on CI was 3.07:1 and was 
different than an expected 1:1 ratio (χ2 = 10.16, P < 
0.001).  Sliders on CI had larger mean plastron lengths 
(236 ± 4.90 mm) than those captured on BHI (193 ± 3.15 
mm; t = 7.33, df = 212, P < 0.001). 

Based on our results from Program CAPTURE, the 
most appropriate model for determining the abundance 
of Yellow-bellied Sliders on CI was the predefined 
model that allows for temporal and heterogeneity 
changes in a closed popoulation, while the best model 
for determining the abundance of Yellow-bellied Sliders 
on BHI was the predefined model dependent on 
temporal changes.  Using these models, we estimated the 
Yellow-bellied Slider population size to be 242 
individuals (SE = 15.18; 95% CI = 218–278) for BHI 
and 58 (SE = 3.22; 95% CI = 55–68) for CI.  
Extrapolating these population estimates outwards, we 
calculated a density of 2,200 sliders/ha for BHI and of 
387 sliders/ha for CI. 

Chi-square analysis indicated that the size class 
distribution of sliders captured in the two wetlands were 
unequal (χ2= 233.64, P < 0.001).  On BHI, captured 
individuals represented a full range of size classes 
ranging from 80 to 260 mm (Figure 2a).  On CI, turtles 
below 160 mm were relatively uncommon, with the 
majority of captured turtles larger than 220 mm in 
length, a size greater than all but the largest females 
captured on BHI. 

 
 

TABLE 1.  Reported densities of Yellow-bellied Sliders (Trachemys scripta) from published literature. 
 

Density Location Habitat Citation 
28/ha Texas Pond Ingold et al. 1986 
42/ha South Carolina Farm Pond Congdon et al. 1986 
57/ha Illinois Pond Dreslik et al. 2005 
58/ha Chiapas, Mexico Pond Dean 1980 

61.5/ha South Carolina Carolina Bay Congdon et al. 1986 
190/ha Panama River Moll and Legler 1971 
247/ha Texas Farm Pond Rose and Manning 1996 
333/ha Texas Farm Pond Rose and Manning 1996 
361/ha Florida Pond Auth 1975 
387/ha South Carolina Island Lagoon Our findings 
513/ha Texas Farm Pond Rose and Manning 1996 
983/ha Texas Farm Pond Rose and Manning 1996 

2,200/ha North Carolina Golf Course Pond Our findings 
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DISCUSSION 
 
This study presents data on a large number of Yellow-

bellied Sliders from two very dissimilar populations 
inhabiting two similarly sized barrier island wetlands.  
Because relatively little research has focused on the 
herpetofauna inhabiting barrier islands, these findings 
present novel insight regarding the population dynamics 
of freshwater turtle populations residing within these 
unique ecosystems.  Despite the nearly equal sizes of the 
two wetlands (0.11 ha and 0.15 ha), the estimated 
population sizes of sliders are markedly different.  The 
wetland on BHI contained an estimated 242 sliders 
compared to 58 on Capers Island resulting in respective 
estimated densities of 2,200/ha and 387/ha.  Other 
reported densities of sliders may vary considerably 

between wetlands and geographic regions (Table 1), 
although caution must always be used in determining 
population sizes of turtle species because of the effects 
of immigration and emigration (Burke et al. 1995).  
Reported densities of Yellow-bellied Sliders in the 
United States range from 28/ha (Ingold et al. 1986) and 
57.6/ha (Dreslik et al. 2005) to as a high as 513/ha and 
983/ha (Rose and Manning 1996). 

The reported density of 2,200/ha of turtles on BHI is 
the highest density yet reported in the literature for this 
species (but see Brown and Haver 1952 who captured 81 
sliders in a 3.6-m long roadside culvert); however, 
density of slider turtles can fluctuate dramatically from 
year to year.  For instance, Rose and Manning (1996) 
reported a slider density of 983/ha for a West Texas 
pond in one year and 333/ha in the same pond the 

 
FIGURE 2.  Size class distribution of (A) female and (B) male Yellow-bellied Sliders (Trachemys scripta) captured on Bald Head Island, North 
Carolina and Capers Island, South Carolina, USA. 
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following year.  Density likely fluctuates as a function of 
resource availability, habitat quality, and water levels.  
Rose and Manning (1996) hypothesized that their 
observed reduction in density may have been a result of 
turtles avoiding their trapping efforts.  Additionally, 
there may be variation in estimates resulting from the 
analyses employed between studies.  Because the 
wetland on BHI is an artificial wetland created 
approximately 30 y ago, this is likely a young population 
that is still growing.  Early biological surveys of BHI 
indicated that no slider turtles were present (Lewis 
1946), suggesting the turtles likely colonized at some 
point after the golf course wetlands were created. 

Thus, although density at BHI is currently very high, 
further monitoring is needed to observe long-term 
changes to this population.  Density on CI, an 
established natural wetland, did not appear to change 
over the duration of the sampling period.  Most turtles 
were captured multiple times (mean = 4.2) and only four 
unmarked turtles were captured after the first two years 
of study. 

The most interesting aspect of our results was the 
observed difference in size class distribution between the 
two wetlands.  The size class distribution of a population 
of turtles varies according to environmental quality, 
predatory pressures (including harvest), and numerous 
other variables (reviewed in Ernst and Lovich 2009).  
The wetland on BHI contained a more complete range of 
size classes than did CI.  In fact, turtles on CI tended to 
be larger and were more likely to be female than turtles 
captured on BHI.  Because female sliders are 
considerably larger than males (Ernst and Lovich 2009), 
sexual dimorphism likely accounts for some of the 
discrepancy in size of individuals between the two 
wetlands.  Understanding the mechanism responsible for 
the difference in size class distribution between the two 
wetlands may aid in understanding the discrepancy in 
density and sex ratios between the wetlands.  Population 
size and density of freshwater turtles in the Southeast 
can be driven by bottom-up processes (resource 
availability), top-down pressures (predation), or a 
combination of the two (Aresco 2009).  We suggest that 
because the two wetlands are similarly sized and 
superficially similar, differences in density and size class 
distribution between the study areas were driven by 
predation, namely by the American Alligator (Alligator 
mississippiensis). 

Selective predation between size classes or sexes can 
be an important driver of turtle population dynamics and 
behavior (Gibbons and Lovich 1990; Tucker et al. 1999).  
For instance, if traps are considered analogous to gape-
limited predators, crab pots have selectively removed 
smaller size classes from certain Diamondback Terrapin 
(Malaclemys terrapin) populations (Dorcas et al. 2007).  
Likewise, mortality associated with roads has removed 

significant portions of adult females from certain turtle 
populations (Aresco 2005; Steen et al. 2006).  In some 
Florida wetlands, the presence of alligators has been 
shown to impact the population size of resident turtles 
(Aresco 2009), although no mention is made of the 
impact on the size class distribution.  The wetland 
studied on CI is always inhabited by at least one very 
large (3–4 m) American Alligator along with numerous 
smaller individuals (pers. obs.).  Alligators are an 
important predator of turtles across the Southeast 
(Valentine et al. 1972; Barr 1997; Delaney and 
Abercrombie 1986) and have been commonly found on 
CI since attaining legal protection under the Endangered 
Species Act of 1972 (pers. obs.).  We suggest that the 
constant presence of alligators in the CI wetland has led 
to a removal over time of smaller, more vulnerable sex 
and size classes of Yellow-bellied Sliders.  Slider turtles 
studied on nearby Kiawah Island, an island with a 
significant alligator presence, have also been shown to 
be significantly larger than expected (Gibbons et al. 
1979).  Conversely, BHI with its relatively new 
wetlands, has a smaller population of alligators.  
Alligators, like Yellow-bellied Sliders, likely became 
established on Bald Head after the construction of the 
golf course and were first documented breeding on the 
island in 2007 (unpubl. data).  Not every wetland on BHI 
has resident alligators and alligators are often 
documented moving between wetlands.  Furthermore, 
most of the alligators on BHI are small to medium-sized 
(1–2 m); larger males are often removed from the island 
by local police when they are considered a threat to 
human residents.  Relaxed predation pressure on BHI 
likely allows for higher slider densities and greater parity 
among size classes.  Continued monitoring of the 
Yellow-bellied Slider and American Alligator 
populations on BHI may reveal a decrease in turtle 
abundance and a shift in their size class distribution as 
alligators become larger and more abundant. 
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