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Trachemys dorbigni is the southernmost species of its genus, and is subject to strong pressure from harvesting for the pet 
trade. We collected 377 individuals of T. dorbigni in an urban marsh in southern Brazil between February 2006 and January 
2007, to document sexual dimorphism and to provide data on the structure of the population. The sex ratio was not different 
from 1:1. Animals that exceeded 127 cm in carapace length (CL) were considered adults. Females were, on average, heavier 
and larger than males but had a smaller carapace and plastron terminal distance (CPD). The weekly recapture probability 
for juveniles was constant (4%). However, adults varied in weekly recapture probability, which may be associated with their 
reproductive behaviour. Weekly survival was constant for juveniles (94%) and adults (97%). Future investigations should 
analyse how survival and recapture fluctuate in an environment where a large proportion of the eggs and young are collected 
for the pet trade. 
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Introduction

The survival of at least two-thirds of existing chelonian 
species is threatened to some degree, because of loss 

or modification of habitats and indiscriminate collection 
by humans for the pet trade, food and traditional medi-
cine (Klemens, 2000). In urban environments, increases 
in roadkill rates (Gibbs & Shriver, 2002) and water pol-
lution (Close & Seigel, 1997) are among the factors that 
threaten the survival of this group. However, some spe-
cies have demonstrated resilience in terms of surviving in 
degraded habitats (Trachemys scripta, Emys marmorata 
and Phrynops geoffroanus; Gibbons, 1970; Lindeman, 
1996; Souza & Abe, 2000; Spinks et al., 2003), which 
are characterized by less competition for food, since the 
increase in organic matter can lead to an increase in prey 
species (Spinks et al., 2003). 

The genus Trachemys has one of the largest distribu-
tions of all vertebrate genera and comprises 26 distinct 
species and subspecies (Seidel, 2002). Whereas T. scripta 
is probably the best-known turtle in the world (Ernst, 
1990), the biology of the southernmost species, T. dor-
bigni, is much less known (Krause et al., 1982; Bager et 
al., 2007). Pereira & Diefenbach (2001) established a re-
lationship between the age and size of individuals, but 
only Bager (2003) evaluated the species’ sexual dimor-
phism based on its morphometry. 

Trachemys dorbigni is not included in any conserva-
tion category in the state of Rio Grande do Sul, Brazil 
(Di-Bernardo et al., 2003). However, the species suffers 

from the collection of eggs and juveniles to supply the pet 
trade (Lema & Ferreira, 1990; Barco & Larriera, 1991), 
at a level that can cause population declines (Molina & 
Gomes, 1998). Despite these potential threats, populations 
of T. dorbigni in anthropogenically altered environments 
have never been evaluated. 

In the present paper we assessed sexual dimorphism 
and sex ratio, population structure, activity and weekly 
variation in recapture and survival for male, female and 
juvenile T. dorbigni in an urban environment in south-
ern Brazil, to evaluate if these characteristics show any 
differences from populations living in less disturbed en-
vironments. Capture and survival data were tested for 
heterogeneity, because these parameters contribute to 
sampling biases in population-estimate studies; correcting 
estimates for bias have rarely been reported (Kazmaier et 
al., 2001). For a related study on reproductive activity in 
the same population, see Fagundes et al. (2010).

Materials and Methods
Study site
The study area is situated on the coastal plain of Rio 
Grande do Sul, Brazil (Rambo, 2000) and lies within South 
America’s largest lagoon complex, comprising the Patos, 
Mirim and Mangueira lagoons. This area encompasses 
important coastal, limnetic and terrestrial ecosystems, 
most notable of which are the extensive marshes. The re-
gion’s soil is sandy with creeping herbaceous vegetation 
(Calliari, 1998). According to Maluf (2000) the climate 
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is classified as Temperate Superhumid (Te Su) with an 
annual mean temperature of 19.2 °C. Rainfall is more or 
less evenly distributed throughout the year, with an an-
nual mean of 1708 mm (Maluf, 2000). 

The study was carried out on the banks of a marsh 
(52°36'82.1"S, 31°76'94.7’"W) formed by the waters of 
the Santa Barbara Creek, with an approximate area of 5.7 
ha, in the city of Pelotas (Fig. 1). The sampling area bor-
ders a highway (BR 392) for a distance of 680 m, located 
near the entrance to the city of Pelotas. The water in the 
marsh has a mean depth of about 80 cm and is character-
iszd by floating macrophytes. Untreated domestic sewage 
is discharged into the marsh.

Data collection
Study individuals were collected using two models of 
baited traps (Vogt, 1980) in two sampling periods, from 
February to April 2006 and from September 2006 to Janu-
ary 2007. A total of eight traps were used; four fyke net 
traps, with a single opening measuring 30.4 cm in width 
and 14.7 cm in height, and four crab traps, each with four 
openings (one on each side) measuring, on average, 40.5 
cm around the perimeter. The traps were set at approxi-
mately 6 m intervals and were checked every day. When 
the traps were found empty, they were refilled with bait.

Turtles were marked with individual notches on the 
marginal shields, using the method described by Cagle 
(1939) with some modifications. They were released at the 
capture site immediately after capture, with the exception 

of some males collected during the first sampling period; 
these individuals were sent to a commercial breeding cen-
tre according to a determination of the Brazilian federal 
environmental agency (IBAMA record: 268286).

The sex of each turtle was determined through evalu-
ation of secondary sexual characters (Bager et al., 2007). 
Animals that exceeded a cut-off line in size without show-
ing male secondary sexual characters were considered 
females, and smaller turtles were considered juveniles.

The following morphometric measurements were 
taken for each individual with a vernier caliper (preci-
sion 1 mm): carapace length (CL), carapace width (CW), 
plastron length (PL), posterior lobe width (PLW) and 
carapace height (CH). Carapace and plastron terminal 
distance (CPD) measurements were made with a vernier 
caliper (precision 0.1 mm). In the first sampling period, 
all the individuals were weighed. 

Statistical analysis
Data were tested for statistical normality using the Sha-
piro–Wilk method. Non-normal data were transformed 
using natural logarithms. Linear regression analyses were 
carried out to test the relationships between morphometric 
measures. We used carapace length (CL) as the independ-
ent variable and the other measurements as dependent 
variables. Outliers were removed using the equation de-
scribed in the Statistica’98 program (Statsoft, 1995):
    Upper limit = x +SE+2∗o.c.∗[( x +SE)–( x –SE)]   (1)
    Lower limit = x –SE – 2∗o.c.∗[( x –SE)–( x –SE)]  (2)

C.K.  Fagundes et al .

Fig. 1. Study area in southern Brazil.
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where SE is the standard error and o.c. is the outlier coef-
ficient. An o.c. of 3 was used in all analyses. Parallelism 
tests were used to compare the linear regression results 
for males and females in the bivariate analysis. When the 
parallelism test indicated a non-significant difference, we 
used covariance analyses (with the carapace length as the 
covariable parameter) to compare the intercept. 

Activity was examined by catch per unit effort 
(CPUE), where the number of individuals collected in 
each month was divided by the hours of sampling effort 
in each month. The capture variation between sexes and 
between adult and juvenile individuals in the two types of 
traps was analysed using the chi-square test. This test was 
also used to assess sex-ratio differences in the two sam-
pling periods separately. Analysis of variance (ANOVA) 
was used to evaluate the monthly difference between the 
CPUE of females, males and juveniles, as well as the size 
differences (CL) of the individuals collected in both types 
of traps. The relationship between the average monthly 
values for environmental temperature and precipitation 
and those for the CPUE were determined through regres-
sion analysis. Climate variables were obtained from the 
Agroclimatology Station in Pelotas. 

Estimation of population parameters
In order to estimate survival (φ) and recapture (ρ) prob-
abilities, the capture history of each individual was 

constructed based on its capture or non-capture in each 
week (capture occasion). We used the Cormack–Jolly–
Seber (CJS) method in the MARK program (White & 
Burnham, 1999) to find the φ and ρ models that best fit 
the data obtained. For the adults, 15 possible models were 
constructed. The general model included the effect of the 
variables time (t) and sex (g) on the survival (φ) and cap-
ture (ρ) rates. For juveniles, four models were constructed 
and the effect of time (t) on the φ and ρ values consti-
tuted the general model. These general models included 
all possible variations for each group. The selection of 
the model that best fit the data was based on a small num-
ber of likelihood ratio tests for specific hypotheses and 
on the minimum values of the Akaike information crite-
rion (AICc) (Lebreton et al., 1992). The models tested are 
listed in Table 1.

Goodness-of-fit (GOF) tests of the RELEASE program 
incorporated in MARK were performed to investigate the 
presence of significant deviations from the general model 
of our data. The males removed during the first sampling 
period were not included in this analysis. The low recap-
ture percentage for males resulted in insufficient data for 
the GOF tests in the RELEASE program. Test 2 in the 
RELEASE program was used to evaluate the assumption 
that every animal in the population at the time of the ith 
sample had the same probability of capture. Test 3 in the 
RELEASE program was used to evaluate the assumption 

Populat ion structure of  Trachemys dorbigni

Table 1. Models for estimating adult and juvenile survival (φ) and recapture rates (ρ) of marked Trachemys dorbigni 
in a marsh in southern Brazil. Par = number of parameters; AICc = Akaike information criterion; ΔAICc = differences 
in the AICc value from the best-fit model (ΔAICc ). Description of the model for each parameter: (.) = constant 
through time; (t) time-variance in survival or recapture; (g) group-variance in survival or recapture.

Model      AICc     ΔAICc AICc weight Model likelihood  Par Deviation
Adults φ (.) ρ (t) 942.6 0 0.8 1.0000 28 369.5

φ (g) ρ (t) 944.8 2.2 0.2 0.3 29 369.4
φ (g) ρ (g) 953.9 11.4 0.003 0.003 4 432.9
φ (.) ρ(g) 955.3 12.7 0.001 0.002 3 436.2
φ (.) ρ (.) 960.5 17.9 0.00009 0.0001 2 443.5
φ (t) ρ (g) 983.5 40.9 0 0 29 408.1
φ (t) ρ (.) 988.8 46.3 0 0 28 415.8
φ (.) ρ (g*t) 991.2 48.7 0 0 55 351.6
φ (g) ρ (g*t) 991.7 49.2 0 0 56 349.4
φ (t) ρ (t) 995.8 53.3 0 0 52 364.1
φ (g*t) ρ (g) 1045.9 103.3 0 0 56 403.6
φ (g*t) ρ (.) 1050.2 107.7 0 0 55 410.6
φ (t) ρ (g*t) 1050.6 108.1 0 0 78 346.1
φ (g*t) ρ (t) 1071.0 128.5 0 0 80 360.4
φ (g*t) ρ (g*t) 1129.8 187.2 0 0 103 344.1
φ (.) ρ (.) 333.2 0 0.9 1.0 2 214.1

Juveniles φ (.) ρ (t) 348.2 14.9 0.0006 0.0006 28 161.8
φ (t) ρ (.) 379.3 46.0 0 0 28 192.9

  φ (t) ρ (t) 425.2 91.9 0 0 49 154.5



188

that every marked animal in the population immediately 
after the ith sample had the same probability of survival 
until the (i + 1)th sample. 

Results
Sexual dimorphism and size structure
A total of 377 individuals were captured (71 juveniles, 
146 males, 160 females), with adults comprising the ma-
jority (81.2%; n=306). The sex ratio did not deviate from 
1:1 in the first (χ2=0.20, df=1, P=0.66) or second (χ2=0.45, 
df=1, P=0.50) sampling period.

Tail length was used to determine sex and maturity. 
The smallest male identified by tail length measured 127 
mm CL. Therefore, individuals that exceeded this cut-off 
line were considered adults (Table 2). The majority of 
males and females ranged between 160 and 180 mm and 
180 and 200 mm in CL, respectively (Fig. 2). On average, 
females were larger and heavier than males in all morpho-
metric measurements except for CPD (Table 2).

In females and juveniles, all morphometric measure-
ments depended on CL. For males, the only exception 
was CPD (Table 3). Because CPD differed between males 
and females, this measurement is an important sexually 
dimorphic character. The ANCOVA analysis was sig-
nificant (P<0.05), demonstrating the independence of the 
equations calculated for females and males for the same 
variables. The parallelism analysis showed significant 
differences (P<0.05) in the slopes of the CPD measure-
ments.

Activity
We carried out 4776 h of collection in the first sampling 
period and 19,090 h in the second period. More individu-

als were captured in the first sampling period (n=299,  
χ2=128.38, df=1, P<0.05). The fyke net traps were more 
efficient in catching the turtles (n=312, χ2=160.52, df=1, 
P<0.05). In this trap type, there was no difference in 
captures between sexes (χ2=1.37, df=1, P=0.24), but we 
collected significantly fewer juveniles (n=48) than males 
(n=122, χ2=31.35, df=1, P<0.05) and females (n=142, 
χ2=45.52, df=1, P<0.05). In the crab traps, there was no 
difference between the proportion of males (n=24) to 
females (n=18) (χ2=0.59, df=1, P=0.44) or the propor-
tion of adults to juveniles captured (n=23, χ2=0.95, df=2, 
P=0.62). However, the mean CL of individuals captured 
in the crab traps was smaller than those captured in the 
fyke nets (F1, 375 = 22.92, P<0.05). 

C.K.  Fagundes et al .

Table 2. Morphometric measurements used for the characterization of Trachemys dorbigni individuals captured 
in southern Brazil.

CL (mm) MCW (mm) MPL (mm) PLW (mm) MCH (mm) CPD (mm) MASS (g)
Males n 146 146 146 146 146 23 120

Mean 163.2 125 148 79.3 67.1 20.1 674
Min. 127 99 118 63 53 13 294
Max. 215 163 199 108 94 26 1392
1 SD 18.23 11.02 16.01 8.19 7.22 2.91 207.79

Females n 160 160 160 160 160 31 127
Mean 182.4 141.3 170.9 90.5 77.6 18.6 1016.6
Min. 127 102 119 62 54 12.4 337
Max. 255 190 236 118 107 26 2527
l SD 25.12 23.21 170.87 19.86 10.38 3.76 481.81

Juveniles n 71 71 71 71 71 20 49
Mean 102.5 88.3 96.4 53.1 45.9 8.9 215.4
Min. 39.3 37.2 35.1 16.7 15 3.5 46
Max. 126 108 120 67 60 15 336
 1 SD 21.02 15.6 20.31 10.94 9.46 3.53 93.42

Fig. 2. Frequency distribution of carapace length (CL) 
for juvenile, male and female Trachemys dorbigni in 
southern Brazil, February–April 2006 and October 
2006–January 2007.
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The CPUE values for females (F1, 6=4.56, P<0.05) and 
juveniles (F1, 6=3.20, P<0.05) were highest in February 
and March. For males, CPUE was highest in Febru-
ary, followed by April (F1,5=7.19, P<0.05) (Fig. 3). The 
CPUE value obtained for T. dorbigni in each month was 
not correlated with mean monthly temperature (F1,6=0.43, 
P=0.54) or rainfall (F1,6=0.28, P=0.62). 

Estimation of population parameters
Of the 256 individuals that were marked and returned to 
the marsh, 33.6% were recaptured (51 females, 11 males, 
24 juveniles). For adults, the model with the greatest par-
simony showed a constant survival (φ) over time (t) and 
between sexes (g). According to this model, the survival 
for both sexes and sampling occasions was 0.97. In the 
best model, the recapture rate (ρ) was constant between 
sexes, but ranged from 0.003 to 0.13 (Table 4). Survival 
(φ) and recapture (ρ) probabilities for juveniles were con-
stant among sampling occasions in the most parsimonious 
model. The estimate for juvenile φ was 0.94 and for ρ was 
0.04. 

The survival homogeneity test (GOF Test 3) indicated 
that previously marked and non-marked adults (χ2=4.53, 
df=19, P=0.99) and juveniles (χ2=8.35, df=8, P=0.4) 
had the same survival probability. However, for the last 
group, on two occasions (third week of February and sec-
ond week of November) this assumption was not verified. 
The test also demonstrated that the survival of females 
(χ2=1.64, df=6, P=0.95) and juveniles (χ2=0.63, df=2, 

P=0.73) was not dependent on the period in which they 
were captured.

The recapture homogeneity test (GOF Test 2) showed 
that the recapture rate of juveniles was not dependent on 
the capture occasion (χ2=1.94, df=11, P=0.99). The same 
result was obtained for the females (χ2=19.02, df=24, 
P=0.75), except for the last week of October, where this 
premise was violated. The combination of Tests 2 and 3 
(χ2=36.12, df=74, P=0.99) indicates that the assumptions 
of equal capture and survival were verified. 

Table 3. Regression analysis of morphometric measurements for juveniles, males and females, and covariance 
and parallelism analysis of body measurements of male and female Trachemys dorbigni captured in southern 
Brazil. Carapace width (CW), plastron length (PL), posterior lobe width (PLW), carapace height (CH), carapace and 
plastron terminal distance (CPD) and mass (M).
		

  Regression parameters Covariance Parallelism
    n            a  B      r2      F P F P F P

CW Females 156 –27.1 1.5 94.9 2899.1 <0.05 89.6 <0.05 0.5 0.5
Males 146 –34.2 1.6 91.7 1540.4 <0.05
Juveniles 71 0.2 0.9 99.1 7786.4 <0.05

PL Females 160 –0.0001 1.1 97.3 5640.7 <0.05 150.7 <0.05 0.5 0.5
Males 145 –1.8 1.1 96.5 3772.3 <0.05
Juveniles 71 0.9 0.9 95.8 1605.3 <0.05

PLW Females 158 –3.9 2.1 90.8 1550.8 <0.05 47.5 <0.05 0.3 0.6
Males 138 –2.4 2.1 88.5 1057.1 <0.05
Juveniles 68 2.2 2.2 96.0 1590.1 <0.05

CH Females 160 0.5 92.1 1854.2 <0.05 60.4 <0.05 0.02 0.9
Males 136 –2.3 2.5 86.9 896.3 <0.05
Juveniles 19 42.4 5.9 65.4 34.9 <0.05

CPD Females 31 75.5 5.6 70.2 69.4 <0.05 13.3 <0.05 7.9 <0.05
Males 22 136.0 1.0 –2.6 0.5 >0.05
Juveniles 49 2.9 0.3 98.7 3579.5 <0.05

M Females 126 2.9 0.3 96.2 3189.9 <0.05 41.1 <0.05 5.5 0.02
Males 119 2.8 0.3 95.1   2277.8 <0.05

Fig. 3. Number of juvenile, male and female Trachemys 
dorbigni captured in each month (February–April 2006 
and October 2006–January 2007) per unit effort.

Populat ion structure of  Trachemys dorbigni
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In mid January 2007 (after completion of the study), 
more than 90% of the nests had their eggs removed for 
the pet trade. Local residents reported that this practice 
is very common, as is the removal of juveniles from the 
study area.

Discussion
Sexual dimorphism and size structure
The majority of the turtles collected were adults. This pat-
tern is very common in chelonians, since adults have high 
survival rates (Congdon et al., 1993; Litzgus & Mousseau, 
2004; Verdon & Donnelly, 2005) and the mortality rate of 

juveniles is high (Bury, 1989). However, the estimates for 
juvenile weekly survival in our study were also high. This 
might have occurred because the majority of juveniles 
captured by our collection method were not newly born 
(between 100 and 120 mm CL). These differences in adult 
capture rates between weeks may be related to movement 
patterns linked to the reproductive behaviour of females 
and males (Kazmaier et al., 2001).

The sampling technique used in a study may bias es-
timates of size and the sex ratio (Gibbons, 1990), but he 
sampling effort with two trap models may have helped to 
collect a sample that was representative for the population 
(Girondot & Pieau, 1993). Koper & Brooks (1998) found 
that the accuracy of sampling increases with sample size. 
Even the removal of some males from the population in 
the first capture period did not change the sex ratio es-
timated from subsequent captures. The large number of 
adults in the population and the similar mortality rates of 
the sexes may contribute to this result (Girondot & Pieau, 
1993). In addition, it is possible that males from adjacent 
areas migrated to the study location (Gibbons, 1990).

As with many species of the genus Trachemys (Lov-
ich et al., 1990), males of T. dorbigni show progressive 
melanization of the carapace. However, the melanization 
is thought to occur after the tail lengthens. Based on the 
tail length, the smallest distinguishable male measured at 
least 127 mm CL. Bager (2003) found the same model of 
sexual dimorphism in their population, where the small-
est distinguishable male had a CL of 132 mm. We did 
not establish the carapace length after which melanization 
becomes evident; Freiberg (1969) commented that this 
dimorphism begins when males reach 150 mm CL.

Different factors are involved in determining the op-
timal size for mature individuals of each sex (Berry & 
Shine, 1980). Size divergences between sexes may indi-
cate differences in their ecology and physiology and also 
evolutionary aspects (Dunham & Gibbons, 1990). Our 
measurements indicated, as observed in many species of 
emydids (Berry & Shine, 1980), that females are larger 
than males, probably to increase their reproductive po-
tential (Lovich & Gibbons, 1992). In the present study, 
males exceeded females only in CPD, and this was not 
correlated with the growth of CL. Thus, possibly, CPD in-
creases faster in relation to CL in the period before sexual 
maturity because of the increase in tail length, which also 
occurs in this phase.

On average, the females were 30 mm smaller and the 
males were 18 mm smaller than those studied by Bager 
(2003) in a protected area about 100 km from our study 
area. Differences between populations may occur because 
of the quantity and quality of food available in differ-
ent environments (Gibbons, 1967), or due to other local 
habitat characteristics such as annual precipitation and 
hunting pressure (Daza & Páez, 2007). Studies in polluted 
environments have found rapid growth of other species, 
as a high amount of organic matter in such environments 
can lead to an increased prey base (Knight & Gibbons, 
1968; Gibbons, 1970; Lindeman, 1996), contrary to our 
data. The anthropogenic impacts on the marsh may have 
reduced growth of the turtles, as observed by Moll (1980) 
in Chrysemys picta. 

C.K.  Fagundes et al .

Table 4. Estimates of adult and juvenile survival (φ) 
and recapture (ρ) probability for Trachemys dorbigni 
for the model with the highest parsimony.

Group
Para-
meters Estimates 3 SE IC (95%)

Adults φ 0.97 0.01 0.93–0.99
ρ 2 0.09 0.04 0.03–0.22
ρ 3 0.08 0.04 0.03–0.19
ρ 4 0.13 0.04 0.06–0.23
ρ 5 0.05 0.03 0.02–0.13
ρ 6 0.03 0.02 0.01–0.1
ρ 7 0.004 0.004 0.006–0.03
ρ 8 0.04 0.02 0.02–0.12
ρ 9 0.01 0.01 0.001–0.07
ρ 10 0.06 0.03 0.03–0.14
ρ 11 0.01 0.01 0.001–0.07
ρ 12 0.01 0.01 0.001–0.07
ρ 13 0.01 0.01 0.001–0.07
ρ 14 0.02 0.01 0.005–0.08
ρ 15 0.003 0.003 0.005–0.02
ρ 16 0.02 0.01 0.005–0.08
ρ 17 0.04 0.02 0.01–0.1
ρ 18 0.02 0.01 0.004–0.06
ρ 19 0.06 0.02 0.03–0.12
ρ 20 0.04 0.02 0.02–0.08
ρ 21 0.03 0.01 0.01–0.08
ρ 22 0.04 0.02 0.02–0. 09
ρ 23 0.06 0.02 0.03–0.11
ρ 24 0.02 0.01 0.007–0.05
ρ 25 0.005 0.005 0.007–0.04
ρ 26 0.01 0.007 0.002–0.04
ρ 27 0.04 0.02 0.02–0.09

Juveniles ρ 28 0.004 0.004 0.006–0.03
φ 0.95 0.02 0.89–0.97

  ρ 0.04 0.009 0.02–0.06
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Activity
Lebreton et al. (1992) and McMaster & Downs (2006) 
observed that variations in sampling effort influence cap-
ture levels, and accuracy increases with sample size in 
mark–recapture estimates with different sampling meth-
ods (Koper & Brooks, 1998). We employed a greater 
capture effort in the second sampling period, but captured 
fewer individuals in this period. This may reflect an an-
nual variation in the activity pattern of the species. 

The fyke net trap directs the turtles more effectively to 
its interior. However, the larger opening of this trap ena-
bles it to collect, on average, larger individuals than those 
captured in the crab traps. It is also probable that juveniles 
can escape more easily than the adults. Frazer et al. (1990) 
commented that C. picta and T. scripta frequently escaped 
from the traps that they used.

The largest numbers of females and juveniles were 
collected in February and March. Gibbons et al. (1990) 
reported that the majority of freshwater turtles migrate 
in spring and summer. The February–March period coin-
cides with the end of the breeding season, when females 
presumably search for food to replace energy losses from 
breeding (Peterson, 1996). The large number of males 
captured in April, however, may be associated with the 
search for females for mating. Climate conditions can 
also affect the species’ activity level (Duda et al., 1999), 
but in this study, T. dorbigni did not show any correlation 
with rainfall or mean monthly temperature. 

Estimation of population parameters
Survival rates of adults and juveniles were constant dur-
ing the collection period, as also observed by Kazmaier 
et al. (2001) and Casale et al. (2007), whereas Langtimm 
et al. (1996) found a weekly variation in survival rates of 
Terrapene carolina bauri (0.94–1.00). The marking proc-
ess may have affected adult recapture rates, because they 
might have learned to avoid the traps (also observed by 
Langtimm et al., 1996). The recapture rates for juveniles 
remained constant. 

As reported for many chelonian populations (Cong-
don et al., 1993; Litzgus & Mousseau, 2004; Verdon & 
Donnelly, 2005), the estimates of weekly survival for ju-
veniles were lower than those for adults. Considering the 
intense pressure on eggs and juveniles collected for the 
pet trade, and that all captured individuals were between 
100 and 120 mm in CL, we would expect higher mortality 
rates in juveniles of smaller size classes. The two sexes 
showed the same survival indexes, similar to other studies 
(Langtimm et al., 1996; Verdon & Donnelly, 2005). Tuck-
er et al. (1999) found higher mortality among the smallest 
and youngest nesting females for Trachemys scripta.

Although we did not find any heterogeneity in re-
captures between sexes, this does not mean that all the 
individuals were equally subject to capture during each 
sampling event, as the population may include transient 
animals (Prévot-Julliard et al., 1998). Mostly, the rejec-
tion of the hypothesis of recapture variation between the 
sexes suggests that the sampling method had a very small 
influence on this difference. On two occasions, the as-
sumptions of Test 3 were not verified for the juveniles. 
These transients were detected in the summer, when 

chelonians migrate most actively (Gibbons et al., 1990; 
Langtimm et al., 1996). The GOF tests showed that the 
assumptions for survival and recapture were not violated 
by females and juveniles. Thus, the males may have been 
responsible for the temporal heterogeneity in the adult re-
capture data. 

The estimates for population size of T. dorbigni are 
larger than previous estimates for other emydid species 
(Chase et al., 1989; Lindeman, 1990; Litzgus & Mous-
seau, 2004). The habitat investigated may offer benefits 
such as the absence of predators, accumulation of or-
ganic matter and extensive locations available for nesting 
(Moll & Moll, 1990). The survival rate of T. dorbigni in 
the marsh may be underestimated, since the CJS method 
does not distinguish mortality from emigration, which 
is particularly important for males. Certainly, the short 
sampling period also influenced the estimation of this pa-
rameter. However, high survival rates were also recorded 
in longer studies (Heppell et al., 1996; Langtimm et al., 
1996; Freilich et al., 2000; Chaloupka & Limpus, 2002).
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