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ABSTRACT
Considering that habitat use by amphibians is related both with climate and environmental features, we
tested the hypothesis that anuran assemblages found in different phytophysiognomies and in different
seasons vary in structure. Additionally, we searched for species which can be indicators of habitat and
seasons. The study was conducted in the Pampa biome, southern Brazil. Sampling was done through pitfall
traps placed in three phytophysiognomies: grassland, ecotone grassland/forest; and forest. The seasonality
factor was created by grouping months in warn and cold seasons. Sixteen species were found and the
assemblages were influenced both by phytophysiognomies and climatic seasonality. In a paired comparison,
the three phytophysiognomies differed in structure of assemblage from each other. Physalaemus henselii,
P. riograndensis, Pseudopaludicola falcipes and Pseudis minuta were indicators of ecotone. Leptodactylus
gracilis and Physalaemus biligonigerus were indicators of grassland. None species was indicator of forest.
Most of the species were indicators of warm season: Elachistocleis bicolor, Leptodactylus fuscus, L. gracilis,
L. latinasus, L. latrans, L. mystacinus, Physalaemus biligonigerus, P. cuvieri and Pseudis minuta. None
species was indicator of cold season. We found that even for species of open areas, as Pampa, heterogeneous

phytophysiognomies are important for maintaining abundance and constancy of populations of anuran.

Key words: amphibian, community, ecotone, pitfalls traps, seasons.

INTRODUCTION

The factors influencing organization of anuran
assemblage are related with availability, sharing and
partitioning of resources like prey, shelter against
predators, vocalization and egg deposition sites,
maintaining of body temperature and moisture,
interactions with other species, and historical
constraints (Lillywhite et al. 1973, Toft 1985,
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Barbault 1991, Wellborn et al. 1996, Lima et al.
2000, Wente and Philips 2005, Prado et al. 2005,
Tomé et al. 2010). From the association of all these
factors some patterns can emerge.

The temporal pattern of activity of amphibians
is highly influenced by climatic conditions, mainly
due to their reproductive characteristics. In this
sense, the constancy and intensity of precipitation
throughout the year are related to a continuous
reproductive activity, as in tropical forests, or to

An Acad Bras Cienc (2013) 85 (3)



1106 FRANCIELE P. MARAGNO, TIAGO G. SANTOS and SONIA Z. CECHIN

a seasonal reproductive activity, as in regions with
markedly dry and rainy seasons (Gottsberger and
Gruber 2004, Prado et al. 2005, Vasconcelos and
Rossa-Feres 2005, Bernarde 2007). A seasonal
reproductive pattern also occurs where temperature
and photoperiod are seasonal, but rainfall is constant,
as in subtropical climate (Sanchez et al. 2007, Both
et al. 2008, Canavero et al. 2009, Canavero and
Arim 2009). In this sense, an increase in the activity
of anurans is expected during the breeding season,
mainly associated with higher rates of movements in
search of breeding sites and recruitment of juveniles.

On a local scale, environmental features such
as microclimate provided by vegetation, density of
bushes, density of canopy cover, and depth of leaf-
litter are some of the important issues regulating
amphibian assemblages in forests (Krishnamurthy
2003, Paris 2004, Van Sluys et al. 2007). In areas
of open vegetation, the presence and abundance
of a species may be associated with availability
of favorable sites for reproduction, as well as the
structural features of the reproductive sites (Prado et al.
2005, Vasconcelos et al. 2009, Silva and Rossa-Feres
2011, Silva et al. 2012). A distinct pattern is found in
the ecotones, where there are resources belonging to
both types of vegetation, with greater environmental
complexity and richness of organisms (Ries et al.
2004). Moreover, according to the intermediate
disturbance hypothesis (Connel 1978), landscape
changes in intermediary intensity and frequency, as
observed in ecotones, produce a greater diversity of
organisms as there is a constant turnover of species in
these regions. Temperature, density of shrubs, canopy
and leaf-litter cover, and parasites have been related
to composition of herpetofauna and distance from the
edge (Schlaepfer and Gavin 2001, Urbina-Cardona et
al. 2006). Differences between a gradient from open
to forestall phytophysiognomies have being portrayed
in studies concerning habitat fragmentation (Ries et
al. 2004, Urbina-Cardona et al. 2006, Vasconcelos et
al. 2010). However, few studies discuss habitat use in
natural mosaics of vegetation (e.g. Julido et al. 2004).
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The Pampa biome is composed by natural
grasslands that cover south of Brazil, Uruguay and
central region of Argentina. The typical ecosystem
on the south of Brazil is a natural mosaic of Seasonal
Forests from Atlantic Domain and grassland (IBGE
2004, Oliveira-Filho et al. 2006). Currently, 50%
of the natural vegetation of Brazilian Pampa was
converted in pastures, crops and forestry (Cordeiro
and Hasenack 2009, Santos and Trevisan 2009).
Indeed, although several regions of Brazilian Pampa
are listed as priorities for biodiversity conservation,
only 2.58% are designed to conservation units
(Brandéo et al. 2007).

Insouthern Brazil, studies that address the range
of amphibian assemblages along environmental
and seasonal gradients are recent (e.g. Moreira et al.
2007, Both et al. 2008, Santos et al. 2008, Moreira
et al. 2010). Such studies were developed manly at
breeding sites and did not evaluate the habitat use as
a whole. Studies beyond breeding sites identify the
relationship of species and the matrix surrounding
these reproductive places, complementing the
knowledge generated from studies in breeding
sites. As habitat use by amphibians is related both
with climate and environmental features, we tested
the hypothesis that anuran assemblages found in
different phytophysiognomies and in different
seasons vary in structure. Moreover, considering
that the species requirements (e.g. feeding,
reproductions and thermic shelter) may vary
according to seasonal climatic changes and that
phytophysiognomies may vary on the availability
of resources according to its characteristics (e.g.
heterogeneity), we also test an integrated effect of
the factors "habitat” and "season". Additionally,
we searched for species which can be indicators of
habitat and seasons.

MATERIALS AND METHODS

The study was conducted in Santa Maria, central
portion of Rio Grande do Sul, southern Brazil.
The region belongs to Pampa biome (IBGE 2004),



ANURAN ASSEMBLAGE OF PAMPA 1107

near the southern boundary of the Semideciduous
Forest. The climate is subtropical humid (STUM),
with annual precipitation of 1,708 mm and no dry
season (Maluf 2000). The climate is characterized
by seasonal variation of photoperiod and
temperature, varying from zero or few negatives in
the winter to 40°C in the summer, with the average
annual temperature of 19.2°C (Pereira et al. 1989).
The photoperiod varies from 10 (May-August)
to 14 hours (December-January) along the year
(Observatorio Nacional Brasileiro 2012).

The sample site is located at Campo de Instrugdo
do Exército de Santa Maria (Army Field Instruction,
CISM),(29°43’44’Sand53°42°44’W; Figure1). The
CISM has an area of 5,786 ha, of which about 30%
are composed of clumps of native forest and riparian
vegetation, with the remainder covered by native
grassland partially intended for livestock. Sampling
was performed using pitfall traps with drift fences
(Cechin and Martins 2000). Pitfalls were placed

in three distinct phytophysiognomies: 1) grassland,;
2) ecotone grassland/forest; and 3) forest. In each
phytophysiognomie we placed ten barrels of 200 I in
line, spaced 15 m apart and connected by fences of 1
m high. The line of traps in the grassland was spaced
2 km apart from the line of traps in the ecotone and
4 km from the traps in the forest. In the ecotone, the
line of traps was placed exactly at the edge between
the grassland and a fragment of riparian forest. The
traps in the forest were placed in the interior of the
fragment and approximately 1 km from the forest edge
(Figure 1). The traps were open continuously from
January 1996 to March 1998, totalizing 27 months
of sampling, and they were reviewed every two days.
All individuals were collected and deposited at the
“Colecdo de Herpetologia da Universidade Federal
de Santa Maria” (ZUFSM). For analysis, we included
only species with total abundance greater than 10
individuals considering all sampling sites and time
to avoid punctual occurrences.

220000 224000 228000 232000
» = o

1.Grassland
2.Ecotone

3.Forest

1} 400

kilometers

Figure 1 - Study site localization. Army Field Instructions of Santa Maria, Rio Grande do Sul, Brazil. Numbers indicate the
position of the lines of pitfall traps in the three phytophysiognomies (grassland, ecotone, and forest) to sampling of anurans.
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To investigate the variation in the structure
of assemblage (in the sense of composition
and abundance simultaneously) between the
phytophysiognomies and between the seasons
we used a PERMANOVA for repeating measures
(Anderson et al. 2008), considering two factors:
i) phytophysiognomies (grassland, ecotone, and
forest) and ii) seasonality (spring/summer and
autumn/winter). To compose the seasonality factor,
months were grouped in two seasons (warm and
cold) since the higher activity of anurans in the
southern Brazil occurs during hotter and longer
photoperiods (Both et al. 2008, Santos et al. 2008).

The PERMANOVA allows to explore the effect
of each factor individually (phytophysiognomies
and seasonality), as well as the interaction between
factors. The modality “repeated measures”
was developed to deal with sampling designs
containing measures repeated in time (temporal
pseudo-replication). The PERMANOVA was
based at the indices of binomial dissimilarity
deviation (Clark and Gorley 2006), using species
abundance transformed by square root and 999
permutations. Additionally, the dissimilarity matrix
was represented by a Non- Metric Multidimen-
sional Scaling (NMDS) to exhibit the dispersion
of samples (months) on the two factors analyzed
(phytophysiognomies and seasonality). Information
loss during the ordination was measured by stress (S)
according to Clark and Warwick (2001). Analyses
were conduct on package PERMANOVA+ add on
1.01 (Andersonetal. 2008), available in PRIMER-E
6.1.11 (Clarke and Gorley 2006).

Previous to PERMANOVA, the homogeneity
of variance (sphericity) of samples was tested
through Levene’s test. When the test is significant,
the homogeneity must be rejected. Variances
were homogeneous for samples from the three
phytophysiognomies (F = 2.77; p > 0.05).

Additionally, we used an Indicator Species
Analysis (ISA) (Dufréne and Legendre 1997)
to identify the species that contributed most to
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the segregation between the three phytophy-
siognomies and two seasons. In this analysis,
we define groups a priori and test which species
represent the groups. For this, each species gain
an indicator value (1V) for each group. This value
range from zero (none indication) to 100 (perfect
indication) and is calculated based on species
abundance and frequency in the sampling unities
(phytophysiognomies and seasons). Therefore,
a good indicative species must be frequent and
abundant in the samples of its group (Dufréne
and Legendre 1997). The null hypothesis of this
analysis considers the maximum indicator value
is not greater than expected by chance. The
significance of groups IV was tested through
Monte Carlo permutation (5000).

RESULTS

We found 16 species of ground-dwelling anuran,
belonging to six families. Species richness varied
from 13 to 15 in the phytophysiognomies (Figure
2). The greater number of individuals was found

Grassland/Forest
Grassland (12)
(13)

Figure 2 - Venn’s diagram representing the richness of
ground-dwelling anurans in three phytophysiognomies
(grassland, ecotone, and forest), and richness shared among
phytophysiognomies in an assemblage of Pampa biome,
Brazil, from January 1996 to March 1998.
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in the ecotone grassland/forest (62.8%), followed
by grassland (23.4%) and forest (13.8%). In
overall, Pseudopaludicola falcipes, Leptodactylus
latrans and Physalaemus cuvieri were the most
abundant. Three species were rare at study site:
Leptodactylus chaquensis, Rhinella achavali and
R. henselli (Table 1). Physalaemus cuvieri (66.7%),
P. biligonigerus (59%) and Leptodactylus gracilis
(59%) were the most frequent species of grassland.
In the forest, Physalaemus cuvieri (59%),
Leptodactylus latrans (55.5%) and L. fuscus (37%)
were the most frequent; while in the ecotone, the
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most frequent were Physalaemus cuvieri (81.5%),
P. riograndensis (77.8%) and Pseudopaludicola
falcipes (74%) (Table I).

The anuran assemblage was significantly
influenced by phytophysiognomies and seasons
individually (Pseudo-F = 25.83, p < 0.01; Pseudo-F
= 31.74, p < 0.01, respectively). The interaction
between these two factors did not affect the
assemblage (Pseudo-F = 1.08 and p = 0.39).
In a paired comparison, we found that the
three phytophysiognomies differ in structure of
assemblage from each other (T =3.56 and p <0.01

TABLE |
Abundance of ground-dwelling anurans in three phytophysiognomies (grassland, ecotone, and forest) and two
seasons (warm and cold) of Pampa biome, Brazil, from January 1996 to March 1998. %0 = Percentage of
Occurrence (percentage of months in which a species was found in relation to total months of the study (27).

Species Phytophysiognomies Seasons

Grassland %0 Forest %O Ecotone %O Warm %0 Cold %O
Bufonidae
Rhinella achavali 1 3.7 0 1 3.7 2 13 0 0
Rhinella henselli 0 0 18 0 0 1 6.7 4 17
Cycloramphidae
Odontophrynus americanus 6 18 3 11 4 15 5 27 8 42
Hylidae
Pseudis minuta 1 3.7 9 18 145 52 148 87 8 33
Leiuperidae
Physalaemus biligonigerus 82 59 3 11 10 19 82 80 13 50
Physalaemus cuvieri 102 67 164 59 220 81 400 100 86 75
Physalaemus henselii 0 0 0 0 32 48 22 60 10 33
Physalaemus riograndensis 29 3.7 1 3.7 158 78 157 80 31 75
Pseudopaludicola falcipes 11 26 18 33 259 74 196 87 92 75
Leptodactylidae
Leptodactylus chaquensis 0 0 1 3.7 1 3.7 0 0 2 17
Leptodactylus fuscus 109 41 40 37 95 63 232 87 12 33
Leptodactylus gracilis 72 59 3.7 22 48 83 87 12 42
Leptodactylus latinasus 2 3.7 11 7 22 12 53 0 0
Leptodactylus latrans 34 48 26 55 225 55 248 87 37 50
Leptodactylus mystacinus 10 18 3 11 24 30 28 53 6 25
Microhylidae
Elachistocleis bicolor 19 59 7 0.19 85 48 103 87 8 50
Total abundance 479 283 1287 1720 327
Richness 13 14 15 15 14

An Acad Bras Cienc (2013) 85 (3)
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(comparing grassland with forest); T = 5.33 and p
< 0.01 (comparing grassland with ecotone); T =
5.56 and p < 0.01 (comparing forest with ecotone).
The greatest dissimilarity was among samples from
ecotone, while the lowest dissimilarity was among
samples from the forest. In addition, grassland and
ecotone were the most dissimilar to each other,
while grassland and forest were the least dissimilar
(Figure 3; Table 1I).

FRANCIELE P. MARAGNO, TIAGO G. SANTOS and SONIA Z. CECHIN

According to the Indicator Species Analysis
(ISA), six species (46% of total) had occurrence
and abundance significantly further than expected
by chance in some of the phytophysiognomies (p
< 0.05). Physalaemus henselii, P. riograndensis,
Pseudopaludicola falcipes and Pseudis minuta
were indicative of ecotone. Two species were
indicative of grassland: Leptodactylus gracilis
and Physalaemus biligonigerus. None species
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Figure 3 - Non -Metric Multidimensional Scaling (NMDS) representing the dispersion
of samples in relation to two factors: phytophysiognomies (grassland, ecotone, and
forest) and seasons (warm and cold) for an assemblage of ground-dwelling anurans of
Pampa biome, Brazil, from January 1996 to March 1998.

TABLE Il
Average dissimilarity between and within the factor
phytophysiognomies (grassland, ecotone, and forest)
for an assemblage of ground-dwelling anuran of Pampa
biome, Brazil, from January 1996 to March 1998.

Grassland Forest Ecotone
Grassland 5.89 - -
Forest 6.27 4.01 -
Ecotone 10.48 9.54 8.97

was indicative of forest (Table IIl). Regarding
seasonality, nine species (56% of total) were
indicative of warm season: Elachistocleis bicolor,
Leptodactylus fuscus, L. gracilis, L. latinasus, L.

An Acad Bras Cienc (2013) 85 (3)

latrans, L. mystacinus, Physalaemus biligonigerus,
P. cuvieri and Pseudis minuta. None species was
indicative of cold season (Table V).

DISCUSSION

Phytophysiognomies influenced the ground-
dwelling anuran so that each vegetation type had
distinct structure of assemblage. It is known that
characteristic of habitat can influence the presence
of amphibians at the environment. In fact, studies
of Neotropical amphibian assemblage observed a
distinct structure than expected by chance, for both
adults and tadpoles (Vasconcelos et al. 2009, Both

et al. 2011, Moreira and Maltichik 2012).
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TABLE 111
Indicator value (1V) resulting from an Indicator Species
Analysis (ISA) for an assemblage of ground-dwelling
anuran in three phytophysiognomies (grassland, ecotone,
and forest) in the Pampa biome, Brazil, from January
1996 to March 1998. * for p < 0.05 and *** for p < 0.001.

Species Phytophysiognomies v
P. falcipes Ecotone 90.6***
P. riograndensis Ecotone 75.8%**
P. biligonigerus Grassland 66.2%**
P. henselii Ecotone B5***
L. gracilis Grassland 61.1***
P. minutus Ecotone 51.6%**
L. latrans Ecotone 43.6
E. bicolor Ecotone 42.2*
P. cuvieri Ecotone 37.3
L. fuscus Ecotone 274
L. latinasus Ecotone 18.1
L. mistacinus Ecotone 16
O. americanus Grassland 10.9
TABLE IV

Indicator value (1V) resulting from an Indicator Species
Analysis (ISA) for an assemblage of ground-dwelling
anuran during two seasons (warm and cold) in the Pampa
biome, Brazil, from January 1996 to March 1998. * for
p <0.05, ** for p < 0.01, and *** for p < 0.001.

Species Seasons v

P. cuvieri Warm 81.1%**

L. fuscus Warm T75***

L. latrans Warm 67.6%**

L. gracilis Warm 51***

E. bicolor Warm 49.3**

P. biligonigerus Warm 40.5*
P. riograndensis Warm 39.9
P. falcipes Warm 37.6

P. minutus Warm 34.7*
L. latinasus Warm 28.6**
L. mistacinus Warm 28.2*
O. americanus Cold 16.7
P. henselii Warm 16.4

In this study, the differences in structure of
assemblage were mainly due variation in abun-
dance and frequency of occurrence of each species

in each phytophysiognomie, since the composition
of species was similar between phytophysiognomies
(see Table I). In the grassland, the greatest abundance
and frequency of occurrence of some species, mainly
Leptodactylus fuscus, L. gracilis and Physalaemus
biligonigerus, distinguished the assemblage structure
from the other phytophysiognomies. In fact, this two
last species were indicator of grassland. These species
are considered abundant along their geographic
distribution and are very plastic in habitat use: being
found in grasslands, wetland, dunes, forest, growing
areas of soybean and rice, and urban areas (Peltzer et
al. 2003, Attademo et al. 2005, Loebmann and Vieira
2005, Lucas and Fortes 2008, Santos et al. 2008).
Leptodactylus gracilis belongs to Leptodactyus
fuscus group, whose species deposit eggs in cavities
in the ground that are flooded, releasing the tadpoles
to complete their development in ponds closer
(Heyer 1978). This reproductive mode confers
higher protection against dehydration and predation,
and possibilities to a great versatility in habitat use.
Physalaemus biligonigerus is able of reproducing
both in ponds within agricultural lands and in areas
of pristine vegetation (Peltzer et al. 2006), using
shallow, temporary ponds, and semi-covered by
grasses and sedges (Zarancho et al. 2004). Thus,
these species present a set of characteristics which
allow them to successfully use open areas.
Grassland is the reproductive habitat of
pampean species and a high abundance and
frequency of occurrence would be expected in
this phytophysiognomy (Cei 1980, Manzano et al.
2004, Nufez et al. 2004, Both et al. 2008, Santos
et al. 2008). However, some species were more
abundant in other phytophysiognomies. Open areas
are environments of large variation in climatic
conditions (Inger and Colwell 1977, Silvano et al.
2003, Urbina-Cardona et al. 2006) and it is possible
that species less tolerant to these variations search
for shelter in phytophysiognomies as forests or
ecotone, returning to the grassland only for breeding.
In the forest occurred the lowest anuran

An Acad Bras Cienc (2013) 85 (3)
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abundance, with dominance of Physalaemus cuvieri.
Furthermore, most species found in the forest had low
frequency throughout the study, as well as anuran
samples of this vegetation type were the most similar
to each other, revealing great homogeneity. In forests,
the richness and composition of vegetation, elevation,
structure and depth of leaf-litter, and proximity to
ponds are some factors that may influence richness,
abundance, and composition of anuran assemblages
(Paris and McCarthy 1999, Willians and Hero 2001,
Peltzer et al. 2003, Van Sluys et al. 2007). However, in
the present study, the structure found in the forest seems
to be a consequence of an opportunist occurrence to
foraging and maintenance of temperature and body
moisture, as observed for anurans in fragments of
Semideciduous Forest (Silva and Rossa-Feres 2007).

In a community, species may be affected in
a lesser or greater degree by the environment,
depending on how they use this environment
(Urbina-Cardona et al. 2006). Anurans of Pampa
use mainly lentic ponds localized in grassland or
associated with wet lands as reproduction sites
(Both et al. 2008, Santos et al. 2008). In the present
study, there were no lentic ponds in the forest and
the sampling method excludes species that uses
the vertical stratification of vegetation. These two
cues may explain the absence of indicator species
in this phytophysiognomie.

The structure of the ground-dwelling anuran
assemblage in the ecotone was distinct from the two
others phytophysiognomies and most species (56%)
were found in 48% or more of the months during
the study. In addition, anuran samples from ecotone
were the least similar to each other, demonstrating
the heterogeneity of samples. In this study, the
ecotone emerges from the natural proximity of
grassland and riparian forest. Considering the high
ecological flow, the access to resources from two
distinct phytophysiognomies, and the ecological
interactions in the ecotones, it is expected that
communities in ecotones differs from those which
created them (Ries et al. 2004). In this study, the
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assemblages from the grassland and from the forest
are more similar to each other than the samples from
ecotone among themselves. This reinforces the idea
of heterogeneity of communities in transition areas
(Connel 1978). For the same study site, highest
richness of snakes was also found in ecotone (S.Z.
Cechin, unpublished data).

Environmental characteristics may cause a
differential effect in each population (Schlaepfer
and Gavin 2001, Willian and Hero 2001, Pineda and
Halffter 2004) and inthisstudy, Physalaemus henselii,
P. riograndensis, Pseudopaludicola falcipes and
Pseudis minuta were associated to the ecotone. This
is a consequence of a high abundance and frequency
of these species in this phytophysiognomie along the
months, with P. henselii found only in the ecotone.
All these species may be found in open and disturbed
habitats (Peltzer et al. 2003, Attademo et al. 2005,
Peltzer et al. 2006, Santos et al. 2008). However,
some studies which evaluated their reproductive
sites occupancy recorded them in ponds close to
forest areas or inside no disturbed riparian forest
(Peltzer et al. 2003, 2006). In this study, the riparian
forest was periodically waterlogged providing a
moister substrate that amphibians may use as shelter
against dehydration, especially small species such as
Physalaemus riograndensis and Pseudopaludicola
falcipes. In addition, forests edges may concentrate
a high number of insects (Antonini et al. 2003) that
are important food resources for amphibians, and
they also offer a variety of shelters against predation
created by the heterogeneity of the vegetation. Thus,
it is possible that species indicators of ecotone are
more sensitive to the availability of all this resources.
Leptodactylus fuscus, L. latrans and Physalaemus
cuvieri also occurred in high frequency and
abundance in the ecotone, but these species were not
identified as indicator of this phytophysiognomy
because they were also abundant and frequent in
the others two phytophysiognomies.

The structure of the assemblage had a seasonal
pattern, with the most of the species indicators of
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warm season. This result can be understood as an
overall pattern of activity of the assemblage. The
association between the annual cycle of activity of
amphibians with climatic factors have been widely
reported (e.g. Gottsberger and Gruber 2004, Bernarde
2007, Canelas and Bertoluci 2007, Sanchez et al.
2007). In subtropical temperate regions, temperature
and photoperiod are considered the most important
factors on the regulation of reproductive activity of
anurans (Both et al. 2008, Canavero and Arim 2009),
which is more intense in warmer and with longer
photoperiod months (Both et al. 2008, Santos et al.
2008). A higher frequency of capture in the warm
season was then expected since the most species
of amphibians are in reproductive activity during
this period in the southern Brazil (Both et al. 2008,
Santos et al. 2008).

From conservation point of view, removal
of native vegetation with consequent emergence
of an edge affects negatively species with restrict
requirements and that tolerate little variation in
environmental conditions (Silvano et al. 2003).
However, Pampa is a very complex biome naturally
composed by native mosaics of grassland and forests
(Boldrini 2009) and whose resulting ecotones are
keys to ensure the diversity of species, serving as
shelter, feeding areas and corridors (Bencke 2009).
The present study reinforces the importance of
theses natural mosaics and ecotones of Pampa since
we demonstrated that each phytophysiognomie
was responsible for the maintenance of distinct
assemblage of ground-dwelling anuran. In this sense,
the increase of removal of riparian forest, patches
of forest, and wetlands stimulated by the changes
proposed by the new Brazilian Forest Code may
have a negative impact also on the amphibian fauna.
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RESUMO

Considerando que o uso do habitat pelos anfibios esta
relacionado tanto com clima quanto com caracteristicas
ambientais, testamos as hipéteses de que taxocenoses
de anuros encontradas em diferentes fitofisionomias e
estacOes diferem em estrutura. Adicionalmente, buscamos
espécies que podem ser indicadoras de habitat e estacdes.
O estudo foi desenvolvido no bioma Pampa, sul do Brasil.
A amostragem foi realizada através de armadilhas de
interceptacdo e queda instaladas em trés fitofisionomias:
campo, ecotono campo/mata e mata. O fator sazonalidade
climtica foi criado agrupando os meses em estacdes
quente e fria. Dezesseis espécies foram encontradas e as
taxocenoses foram influenciadas pelas fitofisionomias e
sazonalidade climéatica. Em uma comparagdo pareada,
as trés fitofisionomias diferiram entre si em estrutura
da taxocenose. Physalaemus henselii, P. riograndensis,
Pseudopaludicola falcipes e Pseudis minuta foram
indicadoras de ecotono. Leptodactylus gracilis e
Physalaemus biligonigerus foram indicadoras de campo.
Nenhuma espécie foi indicadora de mata. A maioria das
espécies foi indicadora da estagdo quente: Elachistocleis
bicolor, Leptodactylus fuscus, L. gracilis, L. latinasus,
L. latrans, L. mystacinus, Physalaemus biligonigerus, P.
cuvieri e Pseudis minuta. Nenhuma espécie foi indicadora
da estagdo fria. Observamos que mesmo para espécies de
areas abertas, como o Pampa, fitofisionomias heterogéneas
sdo importantes para manutencdo da abundancia e

constancia das populagdes de anuros.

Palavras-chave: anfibios, comunidade, ec6tono,
armadilhas pitfalls, estaces.
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