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Abstract. The composition of ground-dwelling anuran species was hypothesized to vary according
to the different selected vegetation physiognomies of the Morro do Diabo State Park (MDSP), one of
the largest remnants of Mesophytic Semideciduous Forest from southeastern Brazil. Thus, the stud-
ied vegetation physiognomies were compared concerning their anuran species composition.The ex-
istence of indicator species for these areas was also tested. Similarity analyzes showed a high beta
diversity among the different areas studied, but it is rather a consequence of the low species richness
recorded in the studied vegetation physiognomies, instead of the different anuran species composi-
tions expected among them. On the other hand, a higher similarity on species composition was
found among the most preserved areas at MDSP, which is related to preferential habitat use of some
species in these areas. Three species were indicative of the studied vegetation physiognomies:
Rhinella ornata as indicator of the Mature Forest, and Eupemphix nattereri and Physalaemus cuvieri as
indicators of Forest in Advanced Regeneration Stage. The efficiency of pitfall traps for capturing the
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anurans in the studied area was also discussed.
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Introduction

Year by year studies on Brazilian amphibians
has been arising in the most diverse research
field (e.g., Eterovick & Fernandes 2001, Aguiar
Jr. et al. 2007, Zieri et al. 2007, Giovanelli et al.
2008, Santos et al. 2009). Description of new
species has also arisen in the last years, 97 new
species were described between 1995 and 2005
(Silvano & Segalla 2005), and 59 new species
from 2005 until today (SBH 2009) in Brazil.
Nevertheless, basic biology, natural history,
ecology, and even geographic distribution re-
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main unknown for the most Brazilian amphib-
ian species (Silvano & Segalla 2005). This be-
comes more worrying since the high rates of
habitat destruction worldwide (Bush 1997)
constitutes the main threat to amphibians in
Brazil (Silvano & Segalla 2005).

From the northeastern to the southern Bra-
zilian coastal range, Atlantic Forest domain
(sensu Ab’Séaber 1977) is considered one of the
richest and most endangered biome in the
world (Myers et al. 2000). It contains 405 anu-
ran species that exhibit the most diversified
number of reproductive modes in relation to
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other Brazilian biomes (Haddad & Prado 2005).
As a sub-domain of Atlantic Forest domain, the
Mesophytic Semideciduous Forest,
characterized by the partial loss of leaves as a
consequence of low rainfall during the winter
(Veloso et al. 1991), experienced the most large
scale deforestation among the Brazilian vegeta-
tion formation, due to its soil fertility (propi-
tious for agricultural use) and flat topography
that facilitates its use for cattle breeding (Faria
2006a). Particularly in the westernmost region
of Sdo Paulo State, southeast Brazil, this defor-
estation was more intense, with the remaining
vegetation in the region accounting for only 5%
of its original distribution (Sdo Paulo 1999).
Morro do Diabo State Park (MDSP) is located
in this region, preserving the largest and most
continuous remnant of Mesophytic Semidecid-
uous Forest of Sdo Paulo State, and is one of
the four largest areas (over 10,000 ha) that con-
tains this kind of vegetation in Brazil (Faria
2006a). However, only two studies of amphibi-
ans from MDSP were recently published, when
Santos et al. (2009) compared its species com-
position with anuran species from different lo-
calities of Brazil, and Vasconcelos et al. (2009)

mainly

verified what environmental variables influ-
ence the species turnover among different
breeding ponds. Thus, there is no other study
on amphibians at MDSP, which is still insuffi-
ciently known but with all the probability of
biological importance (MMA 2000).

Vegetation structure is known to influence
amphibian species composition both on re-
gional (e.g. differences in species composition
from dry and shrubby forest to moist forest
with higher stratification, Parris 2004, Bastazini
et al. 2007) and local scales (e.g. vegetation het-
erogeneity of a pond, which provides calling
and oviposition site, Parris & McCarthy 1999,
Afonso & Eterovick 2007). Since the MDSP has
different vegetation landscapes (e.g. areas in
different vegetation succession stage and a
small patch of Cerrado, i.e., the Brazilian sa-
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vanna), it is hypothesized that the composition
of ground-dwelling anuran species (captured
by pitfall traps) vary according to the different
selected vegetation physiognomies of the
MDSP. In this way, the studied vegetation
physiognomies concerning their anuran spe-
cies composition are compared and the exis-
tence of indicator species for these studied ar-
eas is tested.

Materials and methods

Study area
Morro do Diabo State Park (MDSP) is one of the four

largest continuous protected area (>10,000 ha) of Meso-
phytic Semideciduous Forest in the country, amounting
for 33,845 ha (Durigan & Franco 2006), located in the
westernmost region of Sdo Paulo state in the southeast-
ern of Brazil.

Climate is characterized as subtropical with dry win-
ter and wet summer, and historical records indicate mean
temperature of 22°C and annual rainfall ranging from
1,100 to 1,300 mm (Faria 2006b). Surrounding area is
characterized by pasture for cattle breeding and agricul-
ture activities, like soybean and sugarcane cultivation
(Bedushi-Filho 2006).

As a consequence of fragmentation effects by an-
thropic influence in a recent past, and particular local ed-
aphic features as well, MDSP is characterized by a mosaic
of forests in different regeneration stages, and have also a
small patch of Cerrado sensu stricto in the northern region
of the park (Durigan & Franco 2006). The anuran surveys
in five vegetation physiognomies were performed (Fig.
1), which are characterized in Table 1: Mature Forest with
emergent trees (MF), Myrtaceae Forest without emergent
trees (MyF), Forest in Advanced Regeneration Stage
(FARS), Forest in Initial Regeneration Stage (FIRS), and
Cerrado (CER).

Sampling procedures
Pitfall traps with drift fences (Corn 1994, Cechin & Mar-

tins 2000) were installed in five vegetation physiogno-
mies of MDSP. Each one contained three sets of traps, ex-
cept for MF (the vegetation type with the most coverage
area in MDSP) that contained six sets of traps. Each set
was a line of ten burrowed buckets of 100 I, with the up-
per side at the same level of the ground, and 10 m apart
from each other. The buckets are one meter deep and
were linked by a 90 cm high plastic fence, passing across
the middle of each bucket, with the bottom edge embed-
ded in the ground. Each set of trap was installed at
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Figure 1. Location of Morro do Diabo State Park (MDSP) in Sao Paulo State (Brazil) and studied vege-
tation physiognomies where pitfall traps were installed for anuran sampling. Arrows indicate
where pitfall traps were installed in each studied phytophysiognomy. Modified from Durigan

and Franco (2006).

a minimum distance of 100 m from the edge of the vege-
tation physiognomies in order to minimize the edge ef-
fects on species composition (Primack & Rodrigues 2002),
from the closer set of trap, and also from the nearest
freshwater in order to avoid capturing anurans that were
moving to the nearest freshwater for breeding activities.
The traps remained opened for six consecutive days each
month (usually in the second half of the month), from
October 2005 to October 2006, which accounted for 78
sampling days per bucket (14,040 trap day); and inspec-
tions for captured specimens were performed every 48 h,
always in the morning. It is important to emphasize that
potential invertebrate and vertebrate predators were
rarely found at the traps, which indicated that predation
inside the traps was insignificant. In addition, pieces of
polystyrene foam (20 x 20 cm) were also included inside
the traps in order to: 1) provide support for captured
animals during rainy days (so they may avoid death by
submersion), when the buckets accumulated water until
the next inspection; 2) provide shelter during hot days to
avoid death by dessication (Cechin & Martins 2000).
Thus, there were three inspections per month, and total
sampling accounted for 1,728 sampling hours/bucket.
Captured individuals were identified, collected (ten indi-
viduals per species), or marked by clipping one toe
(adapted from Martof 1953), and released near from the
site of capture (ca. 5-10 m from the site of capture). In the
subsequent samples, recaptured individuals were not
considered. Voucher specimens were deposited at the

DZSJRP (UNESP/Sao José do Rio Preto, Sdo Paulo state,
Brazil) and CFBH (UNESP/Rio Claro, Sao Paulo state,
Brazil) anuran collections.

Statistical analyses
A species accumulation curve (collector curve) and five

species richness estimators (based on presence/absence
data: Bootstrap, Chao II, ICE, Jackknife I, and Jackknife
II) were determined in order to evaluate the sampling ef-
ficiency of pitfall traps at MDSP (Santos 2003), consider-
ing three samples (observations) each month, during Oc-
tober /2005 to October/2006 (13 months), using EstimateS
8.0 software (Colwell 2006).

Vegetation physiognomy occupancy by terrestrial
anurans of MDSP was performed qualitatively and quan-
titatively: presence/absence of anurans in each phyto-
physiognomy was analyzed by the Jaccard coefficient (Cj)
(Magurran 1988), and beta diversity between pairs of
compared phytophysiognomy was considered high
when C; < 0.50; the logioj + 1) transformed data (for
downweighting the contributions of quantitatively
dominant species, sensu Zar 1999) of total abundance of
anurans in each vegetation physiognomy was considered
for Morisita-Horn index of similarity that measure simi-
larity between two communities, and little affected by
sample size (Krebs 1999). A subsequent cluster analysis
(unweighted mean method, UPGMA) was applied in the
resultant matrix. A Cophenetic Correlation Coefficient (r)
was calculated in order to verify how much the resulting
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graph of cluster analysis represents the original similarity
matrix, where r > 0.9 represents a very good fit, 0.9 - 0.81
represents a good fit, 0.8 - 0.7 represents a poor fit, and r
< 0.7 represents a very poor fit (Rohlf 2000). Similarity
analyses and Cophenetic Correlation Coefficient were
performed using NTSYSpc2.10 software (Rohlf 2000).

The Indicator Species Analysis (ISA) (Dufréne &
Legendre 1997) was performed to test the presence of in-
dicator species of the different vegetation physio-
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gnomies at MDSP. The method combines information on
the concentration of species abundance in a particular
group (i.e., in a particular vegetation physiognomy) and
the consistency of occurrence of a species in a particular
area, considering monthly species abundance in each
vegetation physiognomy. It produces Indicator Values
for each species in each group, varying from 0 (no indica-
tion) to 100 (perfect indication) (McCune & Mefford
1999). Statistical significance of Indicator Values was

Table 1. Characterization of the studied vegetation physiognomies where pitfall traps were instaled at MDSP, Sdo

Paulo State, southeastern Brazil.

Vegetation physiog- ~ Lines Coordinates Characteristics (sensu Durigan and Franco 2006)
nomies
1 22°28'10.8”S; Mainly characterized by the predominance of herba-
52°20'28.5"W ceous, shrubby, and some small form of arboreal species,
) 22°08'05.8”S; typically from Cerrado. The ground is partially covered
Cerrado sensu stricto L2 50°0(0/28.2" W by grass and herbaceous plant as ‘caraguata’ (Bromelia
08 06.6°S; ba?ansae) and the Cerrado pineapple (Ananas ananas-
B sea0zgw O
L1 2222'13.7"S; It is a diversified forest with continuous canopy. Emer-
52°19'35.5"W gent trees are rare and there is a high vine concentration.
Forest in Advanced 22999115.4''S; Although there are some typical species of initial stage of
Regeneration Stage L2 5001942 o"y  regeneration, there are young individuals, typically from
2917 0 the most advanced regeneration stages.
B 52°19'54.0'"W
1 22°32'07.4"S; Open area that is in natural process of secondary succes-
52°15'59.7'"W sion, mainly characterized by the predominance of ‘sapé’
Forest in Initial Re- 22°30103.1"'S; (Imperata brasiliensis). The most abundant species are
i L2 hose wh ds are di d by animals and wind
generation Stage 52°15'58.5"W those whose seeds are dispersed by animals and win
(typical colonizers): Gochnatia polymorpha, Platypodium
L3 22°32'08.0"S; elZgans Guarea guidonea, and Didymopanax morototonii
52°15'58.7'W i i '
1 22°36'19.4'S; Forest that is characterized by the partial loss of leaves,
52°17'58"W with big emergent trees (up to 40 m high) as ‘peroba’
2293627 3'; (Aspidosperma cylindrocarpon), ‘cedro” (Cedrela fissilis), ‘ipé-
L2 5201756 '1"V\,/ roxo’ (Tabebuia heptaphylla), and ‘ipé-amarelo’ (Tabebuia
— . - ochracea). These species are indicators of fertile soils,
13 22036' 38'8” S; which stand out from the lower continuous canopy (ap-
Mature Forest SLA7574°W proximately 15 m high).
14 22°36'20.4"S;
52°18'04.6"W
L5 22°36'25.4"S;
52°18'03.5"W
L6 22°36'38.0"S;
52°18'01.1"W
L1 22°28'36.5”S; Characterized by low canopy, great luminosity, and
52°20'42.3"W ground covered by ‘caraguatd’ (Bromelia balansae). This
22°28'36.5"S; phytophysiognomy seems to be associated to edaphic lo-
Myrtaceae Forest L2 50°00735.8” W cal features (low soil fertility or deficient drainages) and
is composed by a mix of Cerrado and Mature forest vege-
L3 22°28'28.7"S; tation species, with predominance of arboreal species of
52°20'36.6"W

the family Myrtaceae.
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tested using Monte Carlo permutation test (1000 repli-
cates). ISA was performed using PC-ORD for Windows
software (McCune & Mefford 1999).

Results

Pitfall traps with drift fences captured 369 anu-
ran specimens belonging to four families and

279

nine species at the MDSP (Table 2). The species
accumulation curve showed an ascendant for-
mat and did not reach stability (Fig. 2). Species
richness estimators showed that terrestrial spe-
cies richness at MDSP tend to be higher than
recorded herein (Fig. 2). Species richness var-
ied from one species in the FIRS to five species
in FARS, CER, and MyF. Four species were

Table 2. Anuran amphibians captured by pitfall traps in different vegetation physiognomies at Morro do Diabo State
Park, Sao Paulo state, southeastern Brazil. CER = Cerrado FARS = Forest in Advanced Regeneration Stage; FIRS =

Forest in Initial Regeneration Stage; MF = Mature Fore:

st; MyF = Myrtaceae Forest.

CER

FARS FIRS

L1 L2

L3

L1 L2 L3 L1 L2 L3

Bufonidae

Rhinella ornata

Rhinella schneideri
Cycloramphidae

Odontophrynus americanus
Leiuperidae

Eupemphix nattereri

fe=)
fe=)

Physalaemus cuvieri
Leptodactylidae
Leptodactylus fuscus
Leptodactylus mystaceus
Leptodactylus mystacinus
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Figure 2. Species accumulation curve and richness estimators of terrestrial anurans recorded
in five vegetation physiognomies of MDSP, Sao Paulo State, southeastern Brazil, from Oc-
tober 2005 to October 2006. Central points are the mean cumulative curve, and the vertical
bars indicate the respective variation around the mean (confidence interval of 95%).

found in the MF (Table 2). Beta diversity was
considered high, C; (50) among pairs of vegeta-
tion physiognomies (Table 3), whereas only the
pair MyF and CER showed low beta diversity.

Similarity analysis using the abundance of
the collected anurans revealed that CER, MyF,
and MF were more similar among them,
whereas MyF and MF were still more similar
among themselves. FARS and FIRS showed
lower similarities values between themselves
and among the other vegetation physiogno-
mies (Fig. 3).

ISA evidenced that there are three indicator
species of the studied vegetation physiogno-
mies (Table 4): Rhinella ornata as indicator of
MF, and Eupemphix nattereri and Physalaemus
cuvieri as indicators of FARS. The remaining
species did not have the role as an indicator of
any other studied vegetation physiognomies
(Table 4).

Discussion

All recorded species in the present study had
already been recorded by visual and acoustic
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searches at breeding sites in the MDSP (see
Santos et al. 2009 for a complete MDSP species
list). Pitfall traps with drift fences recorded
only 32.14% (nine species) of the 28 known
anuran species of MDSP. Pitfall traps were ex-
pected to be more effective, because this meth-
odology is highly efficient for capturing
ground-dwelling species, especially those not
recorded in traditional visual methods (Corn
1994, Cechin & Martins 2000). Even though
only ground-dwelling species (those belonging
to the families Bufonidae, Cycloramphidae,
Leiuperidae, Leptodactylidae, and Microhyli-
dae) were considered, pitfall traps captured
64.29% of the known 14 species. In fact, species
accumulation curve did not reach stability, and
richness estimators also showed that the num-
ber of species expected to be captured by pitfall
traps is higher than the recorded herein. Both
species accumulation curve and richness esti-
mators point out that expected ground-
dwelling species richness of MDSP is close to
14 species. The remaining species that were not
recorded herein are: Chiasmocleis albopunctata,
Elachistocleis bicolor, Leptodactylus chaquensis, L.
labyrinthicus, and L. latrans. There is no plausi-
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ble explanation for why these species were not
recorded, since they were visually and/or
acoustically recorded in adjacent areas associ-
ated to the sampled vegetation physiognomies,
with exception to Chiasmocleis albopunctata,
which was not visually or acoustically re-
corded in these areas (T. S. Vasconcelos and T.
G. Santos, unpublished data).

Although most studies do not present
enough data to permitting quantitative com-
parisons, the efficiency of capture of pitfall
traps in the present study was also low when
compared with other studies. For instance,
Dixo & Verdade (2006) recorded 808 anurans
belonging to 18 species during 32 sampling
days using 66 buckets (average of 0.38 frogs
per trapping days per individual buckets), a
higher efficiency than in the present study (0.03
frogs per trapping days per individual buck-
ets). A higher qualitative and quantitative effi-
ciency found by Dixo & Verdade (2006) might
be associated with the presence of species that
dependent on humid microhabitat for repro-
duction in forested areas, which was not re-
corded here (see the following complete dis-
cussion).

A high qualitative efficiency of pitfall traps
in survey studies (i.e. considering only the
presence of species) is usually reported for
amphibians. For instance, pitfall and funnel
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Table 3. Similarity among the five vegetation physiog-
nomies sampled at MDSP, Sao Paulo State, southeast-
ern Brazil, considering species composition of terres-
trial anurans (Jaccard coefficient). High beta diversity
between combinations pairs are highlighted in Italics
(G <50%).

CER MyF MF FARS FIRS
CER * 66.67 50 42.86 20
MyF * * 50 25 20
MF * * * 28.57 25
FARS * * * * 20
FIRS * * * * *
r=0.92 CER
[ | MF
FIRS
FARS
000 T02s Tos0 T07s 100

Figure 3. Similarity of studied vegetation physiognomies
concerning spatial distribution of terrestrial anurans of
MDSP, Sao Paulo State, southeastern Brazil, collected
from October 2005 to October 2006. r = Cophenetic
value. CER = Cerrado; FARS = Forest in Advanced
Regeneration Stage; FIRS = Forest in Initial Regenera-
tion Stage; MF = Mature Forest; MyF = Myrtaceae For-
est.

Table 4. Species Indicator Analysis (ISA) for spatial distribution of anuran species in the five studied
vegetation physiognomies from October 2005 to October 2006 at the MDSP, Sao Paulo State,
southeastern Brazil. Groups: 1); Cerrado; 2) Myrtaceae Forest; 3) Mature Forest; 4) Forest in Ini-
tial Regeneration Stage; 5) Forest in Advanced Regeneration Stage. Indicator values (IV) and

statistical significance (P). ns = P>0.05.

Species Group v P

Rhinella ornata 3 38.6 0.002
Rhinella schneideri 2 139 0.571
Eupemphix nattereri 5 50 0.000
Leptodactylus fuscus 2 5.6 1.00
Leptodactylus mystaceus 3 8.3 1.00
Leptodactylus mystacinus 5 8.3 1.00
Leptodactylus podicipinus 2 8.3 1.00
Odontophrynus americanus 5 111 0.492
Physalaemus cuvieri 5 97.8 0.000
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traps with drift fences in clearcut areas with
mixed pine-hardwood habitats in the Wood-
bury Tract, South Carolina (USA), was the
most efficient method for surveying amphibi-
ans, capturing 12 out of the 13 recorded spe-
cies, whereas other methods (coverboard and
time-constrained searches) recorded only two
species (Ryan et al. 2002). In the tropical rain-
forest and savanna woodland of the Offshore
Islands of Sulawesi (Indonesia), pitfall traps
and nocturnal searches were complementary in
recording frog species (Gillespie et al. 2005).
On the other hand, inefficiency of pitfall traps
has also been recorded in survey studies. Pitfall
traps installed in the grassland and secondary
forest areas in the Muni Lagoon (Ghana) cap-
tured only two out of the 13 anuran species
(Raxworthy & Attuquayefio 2000), and no spe-
cies in the Brazilian restinga (coastal sand dune
habitat covered with herbaceous and shrubby
vegetation) (Rocha et al. 2004). However, in
these cases, field works accounted for only
eight and five sampling days in the Muni La-
goon (Ghana) and in the Brazilian restinga, re-
spectively. As highlighted by Cechin & Martins
(2000), pitfall traps with drift fences is not rec-
ommended for short-term studies, especially
because most amphibian species present sea-
sonal breeding activities throughout the year
(Duellman & Trueb 1994, Hartel et al. 2007,
Canavero et al. 2008, Vitt & Caldwell 2009),
which can not be accomplished in short-term
studies. Similar to our study, Brasileiro et al.
(2005) recorded 11 anuran species by pitfall
traps in the Cerrado vegetation of Itirapina
(Sao Paulo State, southeastern Brazil). In this
area, Brasileiro et al. (2005) found 28 anuran
species (15 ground-dwelling species), but there
was no species captured exclusively by pitfall
traps. Reproductive modes of all species from
MDSP are dependent on lentic or lotic water
bodies (modes 1, 11, 13, 30, and modes 2, and
31, respectively sensu Haddad & Prado 2005).
Thus, species that are dependent on humid mi-
crohabitats for reproduction in forested areas,

North-West | Zool, 6, 2010

Vasconcelos, T. da S. et al.

such as the genera Brachycephalus and
Ischnocnema, with direct development of terres-
trial eggs (sensu Haddad & Prado 2005), were
not recorded, mainly because of the hydrologi-
cal deficit from March to October in the stud-
ied region (Santos et al. 2009). Then, consider-
ing the high investments of time and money
for installing and maintaining pitfall traps in
the field (Corn 1994, Cechin & Martins 2000), it
is believed that the use of this methodology for
survey purposes in seasonally dry areas (as
MDSP, and the Cerrado vegetation of Itirapina,
studied by Brasileiro et al. 2005) might be dis-
advantageous for anurans, because the great
majority of species tend to present reproduc-
tive modes associated to water bodies, whose
traditional methods of visual and acoustic
searches at breeding sites would be sufficient.

The high beta diversity among the different
pairs of studied vegetation physiognomies
should be considered carefully in the present
study, since the efficiency of the performed
sampling methodology was relatively low
herein. According to Magurran (1988), beta di-
versity is a measure of difference (or similarity)
of habitats or samples in terms of species’ vari-
ety found, where the fewer species that the dif-
ferent communities share, the higher the beta
diversity is. Actually, the high beta diversity in
the present study is rather a consequence of the
low species richness recorded in the studied
areas, instead of the different anuran species
composition expected among them. This is es-
pecially true for the beta diversity of pairs of
vegetation physiognomies that contain the
FIRS, which presented only one species and the
lowest values of Jaccard similarities.

The higher similarity on species composi-
tion was found among the most preserved ar-
eas of MDSP (CER, MF, and MyF). It was ex-
pected that CER would be more similar with
an open formation vegetation (e.g. FIRS), but
considering that CER is a small area immersed
inside the MyF (see Fig. 1), and there is no wa-
ter body inside the CER, it is reasonable that
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anuran composition of CER might be influ-
enced by the MyF. The other two forested areas
were still more similar between them (MF and
MyF). Dixo & Verdade (2006) found that areas
with different conservation status have differ-
ent anuran species compositions in an Atlantic
rain forest locality in Sdo Paulo State, south-
eastern Brazil, which can be associated to the
conservation status of the studied areas and/or
the closer geographic distance among areas. In
fact, these authors found that some species oc-
cur exclusively and/or preferentially in mature
forest areas, which can be associated to the re-
productive modes exhibited by these species,
since the presumed high air humidity in ma-
ture forest may favors the occurrence of species
that lay terrestrial eggs. In the present study,
the higher similarity between pristine forested
areas is due to the occurrence of Rhinella ornata.
Although Rhinella ornata occurred in the two
most preserved areas of MDSP, this species
was an indicative of the MF, breeding in the
streams of the most preserved area of MDSP
(Santos et al. 2009). Because this species is gen-
erally associated to forested areas along its
geographical range (e.g., Bernarde & Anjos
1999, Brasileiro et al., 2005; Pombal & Haddad
2005, Bertoluci et al. 2007, Zina et al. 2007, pre-
sent study), it can be supposed that it had its
natural occurrence adversely affected by the
habitat loss in strongly impacted areas of
Mesophytic Semideciduous Forest in north-
western Sdo Paulo State (Vasconcelos & Rossa-
Feres 2005, Santos et al. 2007, Silva et al. 2008,
Santos et al. 2009).

Two Leiuperidae species (Eupemphix natter-
eri and Physalaemus cuvieri) were indicators of
FARS at MDSP. These species are known to oc-
cur in natural open areas (e.g., Cerrado biome)
or disturbed areas, and are tolerant to an-
thropic alterations (e.g.,, Branddo & Aratjo
1998, Colli et al. 2002, Vasconcelos & Rossa-
Feres 2005, Santos et al. 2007). In the area
where pitfall traps were installed at MDSP,
FARS is in touch with agricultural areas, and
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there are some breeding ponds along the
boundaries of the studied vegetation physiog-
nomy where breeding of Eupemphix nattereri
and Physalaemus cuvieri were documented from
August 2006 to February 2007 (T. S. Vasconce-
los and T. G. Santos, unpublished data). Thus,
the association of these two Leiuperidae spe-
cies to FARS provides an additional example of
species that are successful colonizers in dis-
turbed environments, as already documented
for Physalaemus cuvieri and Leptodactylus fuscus
in other Brazilian regions (Haddad & Prado
2005).

Although pitfall traps had low amphibian
capture efficiency at MDSP, important findings
can be extracted from the current study regard-
ing practical matters on the use of pitfall traps
in semidecidual forests, and even for conserva-
tion purposes for the MDSP. For inventory
purposes, pitfall traps are not the best instru-
ment to record anuran species in seasonal areas
(Brasileiro et al. 2005, Santos et al. 2009), but
the low efficiency of capture recorded herein
do not depreciate the use of pitfall traps for
other purposes. For instance, studies assessing
the edge effects on amphibian populations,
which are strongly recommended in the stud-
ied area, can be successfully performed using
pitfall traps. Finally, an important finding for
conservation purposes is the protection of the
most preserved areas (MF and MyF) of MDSP,
which shelter the forest-associated Rhinella or-
nata, a toad species pointed out by Santos et al.
(2009) as a probable species that was nega-
tively affected by deforestation in the north-
west Sao Paulo State.
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