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Abstract: Rhinoclemmys punctularia punctularia is a semi-aquatic chelonian found in Northern South America. 
We analyzed the habitat use, size structure and sex ratio of the species on Algodoal-Maiandeua Island, a pro-
tected area on the Northeastern coast of the Brazilian state of Pará. Four distinct habitats (coastal plain lake, 
flooded forest “igapó”, interdunal lakes, and tidal channels) were surveyed during the rainy (March and April) 
and dry (August and September) seasons of 2009, using hoop traps. For the analysis of population structure, 
additional data were taken in March and August, 2008. A total of 169 individuals were captured in flooded forest 
(igapó), lakes of the coastal plain and, occasionally, in temporary pools. Capture rates were highest in the coastal 
plain lake, possibly due to the greater availability of the fruits that form part of the diet of R. p. punctularia. Of 
the physical-chemical variables measured, salinity appeared to be the only factor to have a significant negative 
effect on capture rates. The sex ratio was only slightly biased to females, and did not vary between habitats or 
seasons. Straight carapace length was significantly larger in females, but did not vary between habitats. Overall, 
the evidence indicates that both biotic and abiotic factors like food availability, low current and salinity, influ-
ence the habitats selection and use by R. p. punctularia on Algodoal-Maiandeua Island. Rev. Biol. Trop. 60 (1): 
413-424. Epub 2012 March 01.

Keywords: cheilonian, ecology, Rhinoclemmys punctularia punctularia, Amazonia.

The types of habitat used by an organism 
reflect a series of environmental variables, 
including food availability, protection from 
predators and the physical-chemical character-
istics of the environment, which have a direct 
effect on the survival and reproductive success 
of the species. Since distinct types of habitats 
may determine different survival rates and 
population structure, species will select those 
habitats that favor the highest survival and 
reproductive rates (Block & Brennan 1993, 
Krausman 1999). Freshwater turtles (Testudi-
nes) use a variety of habitats over the course of 
their life cycle, ranging from terrestrial sites for 
nesting and basking to aquatic environments 
for feeding and mating (Boyer 1965, Bury 

1979, Portal et al. 2002). Studies of habitat 
use and population structure are essential for 
understanding the ecology and life history of a 
species, which includes both ontogenetic devel-
opment and seasonal variation (Bury 1979).

In their extensive review, Moll & Moll 
(2004) demonstrated that the principal factors 
determining the decline of many freshwater 
chelonian populations are the loss of habitats 
that result from anthropogenic impacts, and the 
over-exploitation. The establishment of pro-
tected areas and the development of manage-
ment plans are essential for mitigation of these 
impacts on chelonian populations and the habi-
tats they occupy, particularly concerning recu-
peration of threatened species that are in decline 
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(Klemens 2000, Litzgus & Mosseau 2004). 
Understanding the ecology of a species is essen-
tial for the development of efficient measures 
for the mitigation of the effects of anthropo-
genic impacts on natural populations. These 
data are necessary for the establishment of 
conservation strategies and public policies that 
are not only effective, but also consistent with 
the ecological characteristics of the target spe-
cies (Heppell & Crowder 1996, Klemens 2000).

Most present-day studies of chelonians 
involve populations that inhabit environments 
which have already suffered some level of 
anthropogenic impact, resulting in changes in 
population structure, sex ratio, and even local 
extinction (Gibbons et al. 2000, Freitas et al. 
2003, Marchand & Litvaitis 2004, Congdon et 
al. 2008, Yasukawa et al. 2008). More often, 
the application of management practices in 
impacted habitats –both terrestrial and aquat-
ic– is hampered by the fact that even minor 
alterations in the environment may have a pro-
nounced effect over the relatively lengthy life 
cycle of the animals (Musick 1999, Plummer 
et al. 2008). While, some freshwater chelonian 
species are relatively tolerant of such impacts, 
others may suffer profound modifications in 
their population density or structure (Spinks et 
al. 2003, Marchand & Litvaitis 2004, Hartwig 
& Kiviat 2007, Yasukawa et al. 2008). Studies 
of habitat use and population size structure in 
pristine or lightly-impacted habitats may thus 
provide important insights into the natural 
distribution patterns and impact tolerance of 
freshwater chelonians.

The spot-legged turtle, Rhinoclemmys 
punctularia punctularia (Daudin 1801), is a 
widely-distributed, semi-aquatic chelonian 
known locally in Pará state as the “perema” 
or “aperema”. The species is found in the 
lowlands of Eastern Venezuela, Trinidad and 
the Guyanas, and in Northern Brazil (Fretey 
et al. 1977, Pritchard & Trebbau 1984, Rueda-
Almanacid et al. 2007). This is the only taxon 
of the family Geoemydidae found in Brazil, 
where it occurs in the Amazon basin, in the 
states of Amazonas, Amapá, Maranhão, Tocan-
tins and coastal areas of Pará, with one doubtful 

record from Rio Grande do Norte (Fretey et 
al. 1977, Pritchard 1979, Pritchard & Trebbau 
1984, Rueda-Almanacid et al. 2007, Dornast 
et al. 2011). Relatively few data are avail-
able on R. p. punctularia (Fretey et al. 1977, 
Pritchard & Trebbau 1984, Bonini-Domingos 
et al. 2007), and most of the published stud-
ies have focused on the species’ taxonomy, 
geographic distribution, and captivity behavior 
(Barros et al. 1975, Bickham & Baker 1976, 
Fretey 1977, Ernst 1978, Pritchard 1979, Carr 
& Bickham 1986, Fretey et al. 1977, Ernst & 
Barbour 1989, Spinks et al 2004, Le & McCord 
2008, Rhodin & Carr 2009).

We investigated the habitat use by R. p. 
punctularia at Algodoal-Maiandeua Island, a 
protected area in state of Pará, Northern Brazil. 
Differences in the use of the available habitats 
were analyzed in the context of their physical-
chemical characteristics (salinity, pH, water 
temperature and air temperature), geomorphol-
ogy, vegetation, and substrate type. The size 
structure and sex ratios of the R. p. punctularia 
populations were also compared among sites.

MATERIALS AND METHODS

Study area: The island of Algodoal-
Maiandeua, in the municipality of Maracanã, 
with 32.5km2, is located in the Northeast-
ern corner of the Brazilian state of Pará 
(00°34’S-47°31’W). The island is a protection 
area since 1990 and it presents a variety of dif-
ferent habitats, including sandbanks or “rest-
ingas” (recently-formed environments formed 
by plant communities influenced by marine 
and fluvial variables: Freire 1990, Sugiyama 
1998), mangroves, dune fields, permanent and 
temporary lakes, igapó (seasonally flooded or 
permanently flooded forest), as well as terra 
firme habitat (well-developed forest on dry 
land in the center of the island). 

The climate is characterized by a marked 
rainy season between December and May, and 
much lower precipitation levels during the rest 
of the year, with mean annual precipitation of 
3 000mm (Ruivo et al. 2005). Ambient tem-
peratures are inversely related to precipitation 
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levels, with the highest temperatures being 
observed during the dry season, and an annual 
mean of 27°C (Ruivo et al. 2005).

Sampling: Two field trips were conducted 
to collect data on habitat use of R. p. punct-
ularia on Algodoal-Maiandeua Island. One 
excursion took place during the rainy season, in 
March and April, while the second was during 
the dry season (August and September) both 
in 2009, with a total of 40 days in the field. 
During these excursions, four distinct habitats 
were surveyed: coastal plain lake, flooded for-
est (igapó), interdunal lakes, and tidal channels 
(Table 1). Two independent sites (replicates) 
were selected for each type of habitat (Fig. 1), 
taking care to ensure that both sites were simi-
lar in structure and representative of the habitat 

category. Turtles were captured using hoop nets 
baited with dried fish (Vogt 1980). The traps 
are made of three iron rings, with a funnel-type 
entrance, set in a 50mm mesh net. The rings 
varied in diameter from 600-1 500mm, accord-
ing to the depth of the water in the habitat being 
surveyed, in order to guarantee that the trap 
remained partly above the surface of the water, 
to ensure that the trapped animals would not 
drown. The diameter of the entrance varied in 
size from 150-250mm.

The traps were set at a distance of approxi-
mately 30m from each other, along the prin-
cipal axis of the habitat. The number of traps 
per habitat was proportional to its relative 
size, i.e. a proportional stratified sampling 
procedure (Andrew & Mapstone 1987). All 
traps were installed for a continuous period of 

TABLE 1
Physical and vegetation characteristics for the different habitats sampled 

on Algodoal-Maiandeua Island in Maracanã, Pará, in 2009

Habitat Description Vegetation
IDL Lakes formed in the depressions between 

dunes, surrounded by restinga vegetation. 
The substrate is mainly sandy, with patches 
of decaying organic material (3-30cm deep) 
resulting from the decomposition of the 
macrophytes in the lake.

Conocarpus sp. (Combretaceae), 
Chysobalanus sp. (Chrysobalanaceae), 
Ryzophora sp. (Rhizophoraceae), 
Nymphaea sp. (Nymphaeaceae), 
Annona sp. (Annonaceae), 
Avicennia sp. (Acanthaceae)

IG Low-lying terrain adjacent to streams which is 
flooded during the rainy season, and covered 
with medium- to large-sized trees. The substrate 
is sandy-clayey, covered with decomposing leaf litter.

Mauritia flexuosa (Arecaceae), 
Euterpe oleracea (Arecaceae),
Carapa guianensis (Meliaceae), 
Bactris bidentula (Arecaceae), 
Desmoncus sp. (Arecaceae), 
Attalea dubia (Arecaceae), 
Astrocaryum vulgare (Arecaceae)

CPL Lakes on the coastal plain, surrounded by 
restingas and permanent patches of forest. 
Substrate formed mainly by sand, with a layer 
of decomposing organic material, of 3cm to 100cm in depth.

Anacardium sp. (Anacardiaceae), 
Chysobalanus sp.,
 Laguncularia sp. (Combretaceae), 
Nymphaea sp., Annona sp. and,
in some areas, stands of Ryzophora sp.

TC Natural channels formed on the coastal plain, 
which are sustained by the flow of the local 
macrotidal currents. The substrate is mainly 
clay, with some silt and sand.

Ryzophora sp., 
Laguncularia sp.,
Conocarpus sp.,
Avicennia sp.

*IDL= interdunal lake; IG= igapó; CPL= coastal plain lake; TC= tidal channel.
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approximately 49h, and were checked every 
12h, at dawn and dusk. At each site, we record-
ed the salinity, pH (with a multi-parameter), 
and the temperature of the water and the air, at 
9h am, using a digital thermometer. The char-
acteristics of each habitat, including the type of 
vegetation at the water’s edge, the presence of 
aquatic macrophytes and the type of substrate 
were recorded. For the analysis of population 
structure, additional data were included taken 
in March and August, 2008, with a total of 20 
days in the field, when the same type of hoop 
trap was used, but sampling effort was not 
standardized. Additionally, in May, 2009, hoop 
traps were installed in temporary pools formed 
during the rainy season.

The captured animals were measured, and 
sexed based on their body size and second-
ary sexual traits, such as the shorter cara-
pace and slight plastral in the males, and the 
thicker tail in the females (Ernst & Barbour 
1989). Animals in which these traits were not 

well-defined were classified as juveniles. Body 
size was evaluated by the straight carapace 
length (SCL), which was measured using a 
metal caliper (precision 1mm). Each individual 
was marked with holes in the marginal shields 
(Cagle 1939), into which numbered plastic floy 
cinch-up tags were fixed. Whenever possible, 
feces were obtained from the captured animals 
and examined for the identification of digested 
food items, such as seeds. Once measured and 
processed, the animals were released at the 
sites where they were captured. Informal inter-
views with local fishermen and other inhabit-
ants of the island were conducted occasionally 
in order to obtain additional information on the 
behavior of R. p. punctularia.

The possible effects of physical-chemical 
factors on differences among samples were 
tested using an analysis of similarity (ANO-
SIM). Following the identification of distinct 
groups, a similarity percentages analysis (SIM-
PER) was applied for the identification of the 

Fig. 1. Sampling points on Algodoal-Maiandeua Island, Pará, Brazil, monitored during the present study. IDL=interdunal 
lake; IG=igapó; CPL=coastal plain lake; TC=tidal channel.
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relative importance of each factor in the for-
mation of the groups. The samples were then 
plotted using multidimensional scaling (MDS), 
in which the distance between samples was 
proportional to their similarity. Stress values of 
less than 0.2 were considered acceptable, and 
those lower than 0.1 ideal (Clarke & Gorley 
2005). Multiple regression analysis was used 
to evaluate the possible relationship between 
environmental (independent) variables (air and 
water temperature, salinity, and pH) and capture 
rates (dependent variable) (Ayres et al. 2007).

Seasonal variation in habitat use was ana-
lyzed based on capture per unit of effort 
(CPUE). This capture rate (number of indi-
viduals per hour) was calculated by dividing 
the number of individuals captured in each 
trap by the duration of the period during 
which the trap was in the water. Differences 
in capture rates between habitats (comparing 
only the habitats in which the species was 
observed) and seasons were assessed using the 
Mann-Whitney test (Ayres et al. 2007). 

The sex ratio was compared between habi-
tats and seasons using chi-square (contingency 
tables). The Mann-Whitney test was used to eval-
uate the difference in body size between males 
and females and between habitats (Ayres et al. 
2007). Univariate tests were run in the BioEstat 
5.0 program (Ayres et al. 2007), whereas the 
multivariate analyses were conducted in the 
Primer 6 program (Clarke & Gorley 2005). In 
both cases, α<0.05 was considered significant. 
The SCL values were plotted in a dot density 
graph using SYSTAT 10.2 (Wilkinson 1990).

RESULTS

Habitat use: R. p. punctularia were cap-
tured only in the coastal plain lakes, igapós, 
and occasionally, in the temporary pools that 
form in adjacent areas to the coastal plain 
lakes during the rainy season. The species was 
not captured in the tidal channels or interdu-
nal lakes. Despite this finding, some of local 
residents reported that individuals may be 
found sporadically in both habitats, and that a 
specimen had been captured in the tidal fishing 

weirs on one of the island’s beaches, in the 
vicinity of the tidal channels surveyed during 
the present study.

According to local residents, the turtles 
that inhabit the lakes of the coastal plain may 
disperse to the temporary pools formed around 
the lakes during the rainy season, travelling 
distances of 300-600m. Some individuals may 
also be swept into the channels when the lakes 
overflow. Movements between lakes of up to 
500m have also been observed during the dry 
season, when some of these bodies of water 
dry up. The reports of the local residents were 
confirmed by the capture of seven turtles in the 
temporary pools during the rainy season. In 
addition, one individual that had been captured 
and marked in a lake on the coastal plain was 
recaptured in a neighboring lake during the dry 
season following the drying up of the former.

The composition of the vegetation sur-
rounding the interdunal and coastal lakes is 
very similar. However, the vegetation of the 
tidal channels and igapós is quite distinct, with 
characteristic plant species. These habitats are 
also geomorphologically distinct (Table 1). 

The physical-chemical parameters var-
ied significantly among habitats (ANOSIM, 
p=0.0001). The MDS analysis (stress=0.1) 
separated the habitats into two main groups, 
one formed exclusively by the tidal channels, 
and the other by the remaining three habitats 
(Fig. 2). Salinity was the principal factor con-
tributing to the formation of these two groups 
(Table 2). The tidal channels were distinct from 
other environments due to their much higher 
salinity and pH (Table 3), whereas all the other 
habitats were relatively similar with regard 
to these variables. Capture rates were also 
affected only by salinity, and R. p. punctularia 
was not captured in areas in which salinity was 
greater than zero (linear multiple regression: 
r=0.18, t=-2.0295, p=0.04).

Population structure: A total of 169 spec-
imens of R. p. punctularia were captured in 
2008 and 2009, of which 14 individuals had 
been recaptured in Algodoal/Maiandeua Island. 
Of the 162 individuals analyzed, 45.3% were 
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Fig. 2. Multidimensional scaling of the physical-chemical characteristics of the sampling points on Algodoal-Maiandeua 
Island, Pará, Brazil, representing four different habitat categories. CPUE=catch per unit effort of R. p. punctularia.
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TABLE 2
Similarity analyses, and the percent contribution of physical and chemical characteristics that discriminate between 

habitats on Algodoal-Maiandeua Island, Pará, Brazil

Variable
TC x IG TC x CPL TC x IDL

Contrib% Sq.Dist/SD Contrib% Sq.Dist/SD Contrib% Sq.Dist/SD

Salinity 39.05 15.57 40.53 15.57 48.5 15.57
pH 29.11 1.04 20.12 1.01 21.22 0.84
Air (°C) 17 0.71 19.85 0.77 16.77 0.8
Water (°C) 14.84 0.6 19.5 0.65 13.51 0. 59

* IDL=interdunal lake; IG=igapó; CPL=coastal plain lake; TC=tidal channel.
* Sq. Dist=Square Distance; SD=Standard Deviation.

TABLE 3
Mean air and water temperature, pH, and salinity in the four habitats surveyed on Algodoal-Maiandeua Island in 2009

Variable CPL IDL IG TC
Air (°C) 28.75±2.48 (25-33.7) 27.54±1.17 (25.7-32.5) 27.58±2.19 (25.1-36.6) 30.59±1.63 (27-33.6)
Water (°C) 29.02±2.33 (25-35.1) 28.04±1.24 (25.1-31.9) 26.83±1.26 (25.6-32.6) 29.43±1.73 (27-35.1)
pH 5.95±0.27 (4.99-6.6) 6.39±0.41 (6-7.2) 5.29±0.81 (3.7-6.2) 7.07±0.35 (6.8-7.8)
Salinity (ppm) 0 0 0 22.04±2.31 (18-26)
N 53 50 49 47

*=Mean±standard deviation (range), IDL=interdunal lake; IG=igapó; CPL=coastal plain lake; TC=tidal channel.
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females, 43.2% males and 11.5% were juve-
niles. The sex ratio was lightly biased toward 
females, but not significantly (X²=0.06, d.f.=1, 
p=0.86). There was also no significant differ-
ence in the sex ratio between igapós and coast-
al lakes (X²=0.028, d.f.=1, p=0.92) or between 
seasons (X²=2.62, d.f.=1, p=0.15).

The mean straight carapace length (SCL) 
of the individuals captured was 173.7±30.9 
(range 226-77.8mm, n=162). The mean value 
in females was 195.42±18mm (range 143-
226mm, n=68), while it was 167±12.7mm 
(range 133-197mm, n=64) in males, and 
107.2±14.8 (range 77-132mm, n=17) in juve-
niles (Fig. 3). The females were significantly 
(Mann-Whitney, U=454.02, p=0.0001) larger 
in size than males. Mean length in coastal plain 
lakes was 174.7±30.7mm (range: 133-197mm, 
n=130). The majority (89.5%) of the individu-
als captured were adults. In the igapós mean 
SCL was 166.59±33.2mm (range 77-208mm, 
n=20), with a slightly reduced proportion of 
adults (85.0%). The difference in SCL between 
habitats was not significant (Mann-Whitney, 
U=1132, p=0.35). 

Most individuals were caught in the 
coastal plain lakes (87.7%, n=142). Capture 
rates were significantly higher in the coastal 

plain lakes (0.017ind/h) in comparison with 
the igapós (0.0025 ind/h) (Mann-Whitney, 
U=852, p=0.00012, n=162). Capture rates 
were apparently higher (0.0064ind/h) during 
the dry season than the wet season (0.0042 
ind/h) but not significant (Mann-Whitney, 
U=4 829, p=0.76, n=199).

Seeds of Annona sp. (Annonacea) and 
Chrysobalanus sp. (Chrysobalanaceae) were 
observed in the feces of captured specimens. 
All other items found in the feces were too 
decomposed to allow their identification. Local 
inhabitants also reported that the water lily 
Nymphaea sp. (Nymphaeaceae), is part of the 
diet of the spot-legged turtle.

DISCUSSION

The spot-legged turtle, R. p. punctularia, 
occurs in a variety of habitats. The species 
has been observed in coastal swamps, flooded 
savannas, bodies of water in primary and sec-
ondary forests, streams, marshes, lakes and 
lagoons, temporary pools and, occasionally, 
in areas far from water (Fretey 1977, Fretey 
et al. 1977, Rueda-Almonacid et al. 2007, 
Dornas et al. 2011). On Algodoal-Maiandeua 
Island, the species was found in igapós, coastal 
plain lakes, and the temporary pools that form 
in the vicinity of these lakes during the rainy 
season. This utilization of a variety of habitats 
may explain the relatively extensive distribu-
tion of the species, which is considered to 
be a generalist (Pritchard & Trebbau 1984, 
Rueda-Almonacid et al. 2007).

While the species was not captured in tidal 
channels, it seems likely that at least some 
individuals may reach this habitat occasion-
ally, according to reports from local residents. 
This indicates that, while the species prefers 
fresh water, it may have a certain tolerance 
for seawater, as observed in Pangshura tecta 
(Gray 1830), a geoemydid found sporadically 
in estuarine habitats in Bangladesh (Sarker & 
Hossain 1997). This tolerance is even more 
pronounced in the geoemydid Batagur baska 
(Gray 1831), which is found exclusively in 
estuarine habitats in Southeast Asia (Sarker & 

Fig. 3. Distribution of straight carapace lengths (in 
millimeters) of female, male and juvenile R. p. punctularia 
captured on Algodoal/Maiandeua Island, Pará, Brazil.
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Hossain 1997, Holloway 2003). On Algodoal-
Maiandeua Island, the coastal lakes expand 
during the rainy season, and part of the excess 
water flows into the tidal channels. It seems 
likely that, during this period, some individuals 
may dislocate to the tidal channels.

The lack of specializations for osmoregu-
lation in R. p. punctularia, together with the 
absence of fruit-bearing trees from the tidal 
channels, may have restricted the exploita-
tion of the environment by this turtle (Dunson 
& Mazzotti 1989). Like the tidal channels 
on Algodoal-Maiandeua Island, the estuarine 
habitats occupied by B. b. baska in South-
east Asia are dominated by mangrove forest, 
although the fruit of one tree species –Son-
neratia caseolaris (Lythraceae)– is part of the 
diet of this turtle (Holloway 2003), although 
no fruiting trees are found in the tidal channels 
of Algodoal/Maiandeua Island. An additional 
factor that may have influenced the absence R. 
p. punctularia from the tidal channels in the 
present study is the presence of strong tidal cur-
rents typical of the region’s macrotides (DHN 
2004), which may be an obstacle to a semi-
aquatic species (Rashid & Swingland 1997) 
such as R. punctularia. 

An apparent preference for water with 
low pH has also been recorded in R. p. punctu-
laria by Ernst & Barbour (1989), who captured 
specimens in bodies of relatively acidic water. 
However, Pritchard & Trebbau (1984) captured 
specimens in both acidic and alkaline water. 
Together with the results of the present study, 
this evidence indicates that R. p. punctularia 
may inhabit aquatic habitats with widely vary-
ing pH values within its geographic distribution.

The interdunal lakes in the present study 
were surrounded by sandbank vegetation simi-
lar to that found in the vicinity of the coastal 
lakes, characterized by plant species such as 
Annona sp. and Chrysobalanus sp., which 
were also found in most of the species fecal 
samples collected during the study. Although 
the interdunal lakes appear to be a favorable 
environment for R. p. punctularia, no speci-
mens were collected in this habitat during the 
present study. However, a local fisherman, who 

lives near an interdunal lake, provided us with 
a turtle captured on a beach in this area. While 
the dunes may represent barriers to dispersal, 
this environment may be used in a secondary 
fashion by the turtles. Barreto et al. (2009) 
observed Trachemys adiutrix (Vanzolini 1995) 
and Kinosternon scorpioides (Linnaeus 1766) 
in an area of dunes on Curupu island, in the 
Brazilian state of Maranhão, while Fretey 
(1977) observed spot-legged turtles in areas 
isolated from bodies of water.

The recapture of marked individuals con-
firmed the reports of local residents, who 
asserted that the species dislocate between 
coastal plain lakes, temporary pools. Move-
ments were recorded during the height of 
both the rainy and the dry seasons, indicat-
ing the influence of hydrological cycles and 
variation in water levels. A similar pattern has 
been recorded for Terrapene carolina carolina 
(Linnaeus 1758), which moves to alternative 
habitats during periods of low precipitation 
and high temperatures (Donaldson & Echter-
nacht 2005). However, while some individuals 
moved to new habitats during the dry season, 
others sought refuge by burying themselves 
in the muddy substrate of coastal plain lakes. 
A number of studies have recorded periods of 
inactivity, classified as aestivation, in fresh-
water chelonians (Bury 1979, Litzgus et al. 
1999, Pereira et al. 2007). In the Northern 
hemisphere, Clemmys guttata (Schneider 1792) 
engages in this type of behavior as a way of 
protecting itself from the cold during the least 
favorable periods of the winter (Litzgus et al. 
1999). K. scorpioides also presents an aestiva-
tion behavior during the dry season in the state 
of Maranhão, Brazil, when the animals bury 
themselves, presumably to avoid dehydration 
(Pereira et al. 2007). A similar strategy may be 
adopted by R. p. punctularia, when lakes dry 
out during the less rainy months.

While no anthropogenic impacts were 
observed in the proximity of the igapós during 
the present study period, some local residents 
reported that these areas have been burned 
off in the past for agriculture and cattle graz-
ing. The loss of habitat is considered to be the 



421Rev. Biol. Trop. (Int. J. Trop. Biol. ISSN-0034-7744) Vol. 60 (1): 413-424, March 2012

principal factor in the decline of chelonian pop-
ulations worldwide (Sarker & Hossain 1997, 
Freitas et al. 2003, Moll & Moll 2004, Browne 
& Hecnar 2007). Habitat changes could impact 
the R. p. punctularia population of Algodoal-
Maiandeua Island, and explain lower catches 
in igapós. Nevertheless, further studies will be 
required in order to fully understand the altera-
tions caused to this population in this locality.

The sporadic capture of individuals in tem-
porary pools during the wet season is a pattern 
similar to that recorded in some other stud-
ies of freshwater turtles. Kennett & Georges 
(1990) concluded that such environments pro-
vide relatively rich dietary resources and condi-
tions favorable to growth and reproduction, as 
observed in Chelodina longicollis (Shaw 1794) 
in Australia. Morenia petersi, a geoemydid 
found in Bangladesh, also uses temporary 
pools (Sarker & Hossain 1997).

The lack of seasonal variation in the pres-
ent study may have been related to small 
variation in mean temperature, characteristic 
of equatorial environments, in contrast to a 
more temperate climate in other sites (Souza 
& Abe 1997, Donaldson & Echternacht 2005). 
Webb (1962 apud Bury 1979) found that the 
activity of populations of Apalone spinifera 
(LeSueur 1827) at relatively high latitudes 
was restricted to only a few months each 
year, whereas those at lower latitudes were 
active throughout the year.

The use of different techniques for the 
capture of different species or sexes of fresh-
water chelonians and in different habitats may 
be reflected in distinct proportions of juveniles, 
varying from 0% to 70% (Bury 1979). In 
general, however, most studies of freshwater 
chelonians have recorded a larger proportion of 
adults than juveniles (Fachín-Terán et al. 2003, 
Litzgus & Mousseau 2004, Ruane et al. 2008). 
The population structure may also vary across 
habitats, resources, and seasonal gradients, 
as well as over the course of time (Bodie & 
Semlitsch 2000). In the specific case of R. p. 
punctularia, in addition to habitat selectivity, a 

factor that may account for the low capture rate 
of juveniles is the relative abundance of refuges 
with restricted access, which impede capture.

Our results reconfirm the occurrence of 
sexual dimorphism in body size in this spe-
cies (Fretey 1977, Pritchard & Trebbau 1984). 
In some species of turtle, sexual dimorphism 
appears to play an important role in intraspecific 
interactions, primarily by reducing competition 
(Stephens & Wiens 2009). The larger size of 
the females may enhance reproductive success, 
in particular through the production of clutches 
of larger size (Bury 1979, Ruane et al. 2008).

As for most other species, habitat selec-
tion and use may be influenced by both biotic 
and abiotic factors, such as the availability of 
dietary resources, salinity, and the presence of 
dunes (MacArthur & Levins 1964, Block & 
Brennan 1993, Kraussman 1999). On Algo-
doal-Maiandeua Island, R. p. punctularia was 
found in igapós, coastal plain lakes and, occa-
sionally, in temporary pools. Population den-
sity was higher in the coastal plain lakes. Thus, 
this habitat seems to be a key habitat for the 
conservation of this species in the island. 

The results of the present study contrib-
uted to a better understanding of the ecology 
of R. p. punctularia. These data may provide 
an important baseline for the development of 
management strategies (Burke et al. 2000) for 
the species on Algodoal/Maiandeua Island, 
which is a state conservation unit designated 
for the protection of local biological diversity 
and uphold the sustainability of the exploitation 
of natural resources.
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RESUMEN

Rhinoclemmys punctularia punctularia es un quelo-
nio semi-acuático, con amplia distribución geográfica. El 
presente trabajo analiza la densidad relativa, proporción 
sexual y el uso de hábitat de esta especie en la isla de 
Algodoal-Maiandeua, en el litoral Norte de Brasil. Cuatro 
hábitats distintos fueron muestreados durante los períodos 
de lluvias y seco de 2009, en donde se utilizaron trampas 
de aro. Muestras de 2008 (marzo-agosto) también se 
emplearon para el análisis de la estructura de la población. 
Asimismo, fueron encontrados 169 ejemplares en el bosque 
inundado, lagunas de tierras bajas y, ocasionalmente, 
en lagunas temporales. Las tasas de captura fueron más 
altas en las lagunas costeras, posiblemente debido a la 
mayor disponibilidad de frutos, que sirven de alimento 
para esta especie. De las variables físico-químicas, la 
salinidad fue el único factor que se correlaciona inversa-
mente con las tasas de captura. La proporción de sexos 
fue ligeramente superior en las hembras, pero no varió 
entre los hábitats o período del año. El tamaño prome-
dio de los individuos fue mayor en las hembras, pero no 
varió entre hábitats. Los factores ambientales, como la 
disponibilidad de alimentos, la baja salinidad y la poca 
corriente, probablemente hayan favorecido la selección 
y el uso de estos hábitats por R. p. punctularia.

Palabras clave: quelonio, ecología, Rhinoclemmys punctu-
laria punctularia, Amazonía.
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