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Abstract

Pseudis minuta is abundant in a variety of aquatic environments of the Pampa domain. Therefore, it can be considered a 
good model for testing hypotheses on environmental heterogeneity and the influence of climate on the activity of anurans. 
In this study, we examined the spatial distribution pattern of P. minuta in terms of microhabitats and the influence of 
abiotic factors on seasonal fluctuations in the abundance of this species. Samples were collected monthly from April 
2008 to May 2009 in wetlands and coastal dunes in the Lagoa do Peixe National Park. A total of 112 specimens of 
P. minuta were collected, of which 45 were found in the wetland area and 67 in the dune area. The species showed 
seasonal fluctuation in abundance, and it was most abundant in months with higher temperatures (spring-summer). 
Pseudis minuta was mainly associated with aquatic vegetation, an expected pattern in terms of their morphological 
adaptations to this environment. Among the abiotic parameters analyzed, only the monthly mean temperature showed a 
significant correlation (p < 0.05; r = 0.67) with the abundance of P. minuta. We concluded that P. minuta is a generalist 
species with respect to microhabitat use and also that fluctuation in its population abundance is mainly associated with 
seasonal variation in temperature.
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Padrão de atividade e uso de micro-habitat de Pseudis minuta Günther, 1858  
(Anura, Hylidae) no Parque Nacional da Lagoa do Peixe, uma reserva da biosfera  

na região subtropical do Brasil

Resumo

Pseudis minuta é uma espécie abundante em diferentes tipos de ambientes aquáticos do domínio Pampa. Por essa razão, 
essa espécie pode ser considerada um bom modelo para testar hipóteses relacionadas à heterogeneidade ambiental 
e à influência do clima sobre padrões de atividade em anuros. Neste trabalho, foi avaliado o padrão de distribuição 
espacial de P. minuta em termos de micro-habitats, além de se avaliar a influência de fatores abióticos nas flutuações 
sazonais da abundância dessa espécie. Coletas foram realizadas mensalmente, entre abril de 2008 e maio de 2009, em 
áreas úmidas e de cordões de dunas costeiras no Parque Nacional de Lagoa do Peixe. Um total de 112 indivíduos de 
P. minuta foi coletado, sendo 45 em áreas de banhado e 67 em área de dunas. A espécie apresentou flutuação sazonal 
na abundância, sendo mais abundantes em meses com temperaturas mais elevadas (primavera-verão). Pseudis minuta 
esteve associada principalmente à vegetação aquática, um padrão esperado em função de suas adaptações morfológicas 
a esse meio. Entre os parâmetros abióticos analisados, somente a temperatura média mensal apresentou correlação 
significativa (p < 0.05; r = 0,67) com a abundância de P. minuta. Foi possível concluir que P. minuta é uma espécie 
generalista com relação ao uso do habitat e que as flutuações na sua abundância populacional estão principalmente 
associadas à variação sazonal da temperatura.

Palavras-chave: abundância, anuro, planície costeira, Lagoa do Peixe, distribuição espaço-temporal.
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1. Introduction

Weather conditions and habitat heterogeneity play a 
major role in the reproductive activities and distribution 
patterns of amphibians (Vasconcelos and Rossa-Feres, 
2005, 2008). Previous studies have shown that temperature 
is the main factor influencing anuran activities in temperate 
regions, whereas rainfall is a primary factor triggering 
reproduction at subtropical and tropical latitudes (Duellman 
and Trueb, 1994). Moreover, other abiotic factors, such as 
relative humidity, atmospheric pressure and light intensity, 
can also influence the reproductive activity of amphibians 
(e.g., Wiest Junior, 1982; Aichinger, 1987).

In contrast, habitat heterogeneity can influence the 
distribution patterns of anurans. It provides distinct 
microhabitats for vocalization (Vasconcelos and Rossa-Feres, 
2008), refuge from predators (Tozetti and Toledo, 2005) 
and an array of different food resources (Brandão et al., 
2003). Patterns of habitat use by anurans can vary widely. 
Some generalist species occur in a variety of habitats from 
open areas to the interior of forests (Conte and Rossa-Feres, 
2007), whereas other site-specific species are restricted 
to microhabitats, such as bromeliads (Schineider and 
Teixeira, 2001).

Increasing numbers of herpetological studies have 
been conducted in the Neotropics. However, most of these 
studies were conducted in tropical areas. These areas are 
particularly influenced by the wet-warm and dry-cold 
periods that characterize the climate (Duellman, 1995). 
Few herpetological studies have been performed in areas 
with a subtropical climate, particularly in southern South 
America. It is plausible that the lower air temperatures and 
distinct annual rainfall regime found in the subtropical region 
could produce an activity pattern for anurans distinct from 
that found in the tropics. In addition, the predominance 
of open habitats (e.g., grasslands) associated with the 
temporary ponds very often found in southern Brazil 
would encourage habitat generalist species. In view of 
these hypotheses, we investigated the patterns of activity 
and microhabitat use of Pseudis minuta Günther, 1858 in 
the “Lagoa do Peixe” National Park, a poorly investigated 
UNESCO Biosphere Reserve in a subtropical region 
(31° S) of southern Brazil. Pseudis minuta is commonly 
found in the coastal plain of this region, especially in 
temporary or permanent ponds, particularly those with 
aquatic vegetation (Achaval and Olmos, 2003). Although 
the species’ reproductive period is prolonged and is usually 
associated with warmer months (Melchiors et al., 2004), 
specimens can be found actively calling throughout the 
year (DL, unpubl. data). Pseudis minuta represents a good 
model for testing hypotheses about responses to climate and 
to habitat heterogeneity because it is relatively abundant 
in a wide variety of aquatic habitats (Loebmann, 2005). 
Moreover, prior ecological studies on anuran species in 
this national park are scarce (Loebmann and Vieira, 2005; 
Moreira et al., 2010). Currently, no information is available 
on the ecology of P. minuta in this important, but poorly 
investigated biodiversity hotspot in South America.

Accordingly, we investigated the ecological features 
of a population of P. minuta and the relationships of this 
species with abiotic factors in this subtropical biosphere 
reserve to investigate the following two hypotheses. 
1) Temporal fluctuations in the relative abundance of 
P. minuta are correlated with environmental factors. This 
hypothesis is suggested by the observation that some 
environmental conditions (e.g., temperature, rainfall) 
are correlated with fluctuations in the abundance of 
amphibian species elsewhere (Bernarde and Anjos, 1999; 
Conte and Machado, 2005). 2) Pseudis minuta is a habitat 
generalist. This hypothesis is suggested by the observation 
that anuran species occurring in open areas tend to show 
environmental plasticity, whereas most anurans inhabiting 
forests are adapted to live in particular microhabitats 
(Brasileiro et al., 2005).

2. Material and Methods

The field work was carried out in the “Lagoa do Peixe” 
National Park, a UNESCO Biosphere Reserve located on 
the coastal plain of the state of Rio Grande do Sul, southern 
Brazil (31° 6’ 50.83” S, 50° 51’ 20.66” W). The climate of 
this region is subtropical. The average annual temperature 
is 17.5 °C. January and February are the warmest months, 
and the coldest months are June and July. The rainfall 
ranges from 1,200 to 1,500 mm (Seeliger et al., 1998).

Individuals of P. minuta were collected in two areas 
of the reserve, a wetland habitat and a sand dune habitat. 
These areas were separated by a distance of 4.6 km. Field 
studies were conducted monthly (one night per month) 
from April 2008 through May 2009. Sampling started at 
the beginning of dusk (7:00 PM) at each study site and 
lasted for 2.5 hours. In each area, specimens were located 
visually by two persons (Martins and Oliveira, 1999) in 
an area where vocalizations were heard. The specimens 
were captured by hand.

The first two field trips were devoted to a general 
evaluation of the different microhabitats available in the 
study area. We then characterized each of the microhabitats 
where specimens of P. minuta were found based on the 
following parameters: a) the spatial coverage (%) of 
herbaceous plants, shrubs, xerophytes and aquatic plants; 
b) the average height of the vegetation (cm); c) the average 
water depth (cm); d) the substrate type (dry, wet, flooded 
or underwater; and e) the average distance from a water 
body (cm) (Figure 1).

Simultaneously with specimen collection, these 
parameters were measured in a 50 cm² area around each 
individual caught and were subsequently used to characterize 
the microhabitats (Table 1).

The activity pattern of the animals was evaluated by 
counting the number of P. minuta captured at each site 
during the study period. A Spearman correlation test was 
used to analyze the relationships between abundance and 
the average monthly values of air temperature, relative 
humidity and precipitation. This meteorological information 
was obtained from the Brazilian National Institute of 
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Meteorology website (http://www.inmet.gov.br/). The 
relative frequencies of occurrence in each microhabitat 
were evaluated with Chi-square tests (Zar, 1994).

3. Results

A total of 112 juvenile and adult individuals of P. minuta 
were captured. In general, the species was active year 
round. However, activity fluctuated markedly during the 
year (Figure 2). The lowest capture rates occurred during 
the colder months (May through November 2008). The 
abundance of the animals increased during the warmer 
months (April 2008 and December 2008 through April 
2009). The highest number of captures occurred in April 
2009 (n = 44) (Figure 2).

Out of the abiotic parameters analyzed, only the average 
monthly values of air temperature showed a significant 
(p < 0.05) and positive correlation (r = 0.67) with the 
abundance of P. minuta. The abundance of P. minuta in the 
wetland and in the dunes was similar, and the average values 
of abundance did not differ significantly (Kruskal‑Wallis 
test, H (1; 22) = 0.187, p > 0.665).

Regardless of the location (wetland or sand dune), 
individuals of P. minuta were associated with vegetated 
microhabitats characterized by wet or flooded substrates. 
In the wetland, the observed and expected numbers of 
captures in microhabitat 1 did not differ significantly 
(12 observed versus 11.83 expected, χ2 = 0.002, df = 7, 
p < 0.000). In contrast, the number of individuals was lower 
than expected in microhabitat 3 (1 observed versus 11.83 
expected, χ2 = 9.91, df = 7, p < 0.000) and in microhabitat 
4 (3 observed versus 11.83 expected, χ2 = 6.59, df = 7, 
p < 0.000). No individuals were caught in microhabitat 2 
(0 observed, 11.83 expected, χ2 = 11.83, df = 7, p < 0.000).

In the dunes, the number of individuals was higher 
than expected in microhabitat 7 (31 observed vs. 11.83 
expected, χ2 = 31, df = 7, p < 0.000) and in microhabitat 
8 (22 observed versus 11.83 expected, χ2 = 8.74, df = 7, 
p < 0.000) and lower than expected in microhabitat 5 (2 
observed versus 11.83 expected, χ2 = 8.16, df = 7, p < 0.000). 
No individuals were found in microhabitat 6 (0 observed 
vs. 11.83 expected, χ2 = 11.83, df = 7, p < 0.000).

Figure 1. Schematic representation of the microhabitats in the wetland (1-4) and dunes (5-8) of the study site. See Table 1 
for detailed description. Illustration by Alisson Ortiz Affonso.

Table 1. Characterization of microhabitats in the wetland (microhabitat codes 1-4) and dunes (microhabitat codes 5-8).

Microhabitat 
codes

Vegetation 
% coverage HV WD ST DBW

A B C D
1 4 95 0 1 15-30 20-50 flooded 20-500
2 0 0 100 0 120 5 dry/wet/flooded 0
3 5 95 0 0 20 0 dry 500
4 0 100 0 0 15-20 0 dry/wet 0
5 0 0 0 0 0 0 dry 200-300
6 100 0 0 0 30-40 0 dry/wet 0
7 95 5 0 0 30-40 20-40 flooded 10-200
8 95 5 0 0 5-40 1-5 wet/flooded 0

Abbreviations: spatial coverage (%) of herbaceous plants (A), shrubs (B), xerophytes (C) and aquatic plants (D); average 
height of the vegetation (HV) (cm); average water depth (WD) (cm); substrate type (ST) variation during the study (dry, 
wet, flooded); average distance from the microhabitat to the nearest body of water (DBW) (cm).
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4. Discussion

Present results indicate that P. minuta was more 
abundant during the warmer conditions occurring during the 
austral spring, summer and early autumn. The abundance 
of the species was also positively correlated with the air 
temperature. Previous studies of P. minuta in regions of 
the subtropical zone located farther inland have indicated 
similar positive relationships between abundance or activity 
patterns and temperature (Santos et al., 2008). Likewise, 
Zank et al. (2010) found that reproductive activity in 
P. minuta is influenced by temperature and rainfall but 
not by other climatic factors. In a broader context, it has 
been argued that in tropical latitudes the reproductive 

activity of amphibians is influenced primarily by rainfall 
(Aichinger, 1987), whereas in temperate regions, both 
rainfall and temperature seem to play a major role in 
amphibians’ reproductive behavior (Zank et al., 2010). 
Hence, our findings for a subtropical region seem to agree 
with the results from temperate latitudes.

At a microhabitat scale, most individuals of P. minuta 
observed in the present study were associated with aquatic 
environments, especially those in which vegetation 
occurred. Prior studies on congeneric species also showed 
a strong association of this taxon with aquatic habitats and 
seem consistent with our current findings. For example, 
Pseudis cardosoi Kwet, 2000 is also found in aquatic 
habitats, although it can occur in terrestrial habitats 

Figure 2. Temporal variation in the total number of individuals of P. minuta captured per month and per monthly average 
values of relative humidity (%), rainfall (mm) and air temperature (°C) at the study site (wetland and dune habitats pooled).
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located close to the Araucaria forest (Miranda et al., 
2006). Similarly, Duré and Kehr (2001) have shown that 
Lysapsus limellum Cope, 1862, a sister genus of Pseudis, 
and Pseudis paradoxa (Linnaeus, 1758) inhabit aquatic 
habitats and forage mainly on top of the floating vegetation 
of permanent lakes.

Although the morphology of Pseudis minuta would 
seem to suggest a preference for aquatic environments (this 
species has well-developed interdigital membranes on the 
hind feet and the eyes are positioned dorso-laterally), the 
preference of species for flooded areas may also be related 
to a phylogenetic tendency shown by the group. The tribe 
Dendropsophini (sensu Faivovich et al., 2005) currently 
includes 224 valid species in seven genera. Dendropsophus 
(92), Scarthyla (2), Scinax (102), and Xenohyla (2) are 
exclusively arboreal. These genera include ca. 90% of 
the species belonging to this tribe. Sphaenorhyncus (14) 
has been considered an arboreal genus, but it occupies an 
intermediate position on an aquatic-arboreal continuum. The 
species in this group are all associated with bromeliads or 
ponds with associated vegetation. However, all Pseudis (9) 
and Lysapsus (3) species are exclusively aquatic. Therefore, 
the evolutionary history of this genus suggests a radiation 
of the tribe from arboreal to aquatic life.

In the current study, the abundance of P. minuta 
did not show a significant correlation with most of the 
measured physical factors (except temperature). This 
finding could imply that the species has relatively broad 
environmental requirements. Moreover, the species was 
found both in wetland and dune areas, where it was 
associated with permanent and temporary aquatic habitats. 
This pattern supports the hypothesis that P. minuta is a 
generalist species in its use of habitat and environmental 
resources (Santos et al., 2008). In fact, this species has 
been reported to occur in urban areas of densely populated 
cities (Rodrigues et al., 2008).

Our findings seemed to support the two hypotheses 
outlined in this work. First, the abundance of P. minuta 
in the subtropical latitudes of southern Brazil can be 
influenced by climatic factors such as air temperature. 
Second, the species shows highly plastic patterns of habitat 
and microhabitat utilization.
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