
Introduction

Habitats loss has been identified as a major cause for 
the decline of many amphibian populations (Delis et al., 
1996; Becker et al., 2007; Bernarde and Macedo 2008; 
Rodrigues et al., 2008), as well as infection caused by 
fungi and pathogens in the environment (Daszak et al., 
1999; La Marca et al., 2005; Skerratt et al., 2007). Due 
to the rapid growth of urban areas, continuous forest 
areas are reduced to fragments gradually surrounded 
by cities. These forest remnants are refuges for wildlife, 
which, in this context, are generally only represented by 
species that are more tolerant to environmental changes 
(Viana and Pinheiro, 1998; Rambaldi and Oliveira, 
2003; Telles and Dias, 2010).

Although some species can colonise degraded areas, 
various amphibian assemblies, in number of species, 
have been found in areas with increased availability 
of reproductive sites, since most species depend on 
water for oviposition and larval development (Haddad 
and Prado, 2005; Pombal Jr and Haddad, 2005; Koop 
et al., 2010). Thus, investigating remaining amphibian 
assemblies in forest fragments helps us understand the 
human impacts on biodiversity.

In this study we present data on the distribution, 
composition and use of vocalisation microhabitats by 
frogs at Sumaúma State Park, an urban forest fragment 
located in Manaus, Amazonas, Brazil.

Material and Methods

Study area.—The study was conducted at Sumaúma 
State Park (3°2’10”S 59°58’51”W), located in a densely 
populated area in the city of Manaus, state of Amazonas 
(Figure 1), and is one of the few protected forest 
remnants, immersed in the urban context. The Park has 
5300 km2 area and your original vegetation was named 
dense ombrophilous forest, but is currently characterised 
as a secondary forest (Pinheiro et al., 2010). Altitudes 
ranged from 45 to 90 m (Cavalcante et al., 2010) 
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Data collection.—Sampling was conducted from 
May to October 2013 and from April to May 2016. We 
visited sites during four days in each sampling month 
(two consecutive days, every 15 days in all months). 
No sampling between November and March was 
conducted thus some species active in these months 
were not registered. We sampled frogs by means of the 
time-limited active search method, standardised at eight 
hours per day, in two intervals: i) in the mornings from 
9 AM to 1 PM; ii) at night from 6 PM to 10 PM. These 
two rounds were established to cover species with 
diurnal and nocturnal habits.

The searches were conducted by two observers. The 
search for frogs was conducted in four 500 meters-
long x 20 meters-wide transects. Third-two visits (32) 
were carried out in all transects, totalling 512 hours of 
sampling effort. The transects are approximately 300 
meters from one another. 

Microhabitats used for vocalisation were categorised 
according to the substrate where individuals were 
found at the time of observation. Dominance in 
transects was estimated by means of the Berger-Parker 
Index (Magurran, 1988), by way of formula D = Nmax 
/ NT; where Nmax is the number of individuals of the 
most abundant species and NT is the total number of 
individuals in the sample.

The Dajoz Index (Dajoz, 1983) was used to test the 
frequency of encounter of each species in the sample 
area, by way of formula C = i x 100 / L; where C is the 
occurrence constant, i is the number of days in which 
the species was found, and L is the total number of 
days sampling took place. C values lower than 25 % 
correspond to occasional species; ranging from 25 and 
50 %, to common species; and greater than 50 %, to 
common species.

Results 

A total of 493 frog specimens were recorded in 
the four transects, distributed into five families, 11 
genera and 14 species (Table 1, Figure 2). Hylidae 
(Rafinesque, 1815) was the most species rich family (N 
= 5), followed by Leptodactylidae (Werner, 1896) (N 
= 3), Aromobatidae (Grant, Frost, Caldwell, Gagliardo, 
Haddad, Kok, Means, Noonan, Schargel and Wheeler, 
2006) and Bufonidae (Gray, 1825), both with two 
species, and Craugastoridae (Hedges, Duellman and 
Heinicke, 2008) and Microhylidae (Günther, 1858), 
with one species each.

Amongst 14 recorded species, eight were found in all 
transects. Rhinella major was only found at headquarter 
of the Park, outside the sampling transects, reason for 
which it was only recorded in the results regarding the 

Figure 1. Localization of Sumaúma State Park in Manaus, Amazonas, Brazil.



Composition, temporal distribution and vocalisation microhabitats of frogs 313

Table 1. Composition, number and relative abundance of amphibians found in four sampling transects at Sumaúma State Park, Manaus, 
Amazonas, Brazil 
 

Species 
Transect 1   Transect 2   Transect 3   Transect 4 

N %   N %   N %   N % 

Aromobatidae            
Allobates sumtuosus (Morales 2002) 1 1.42  5 3.44  1 1.31  5 2.48 

Anomaloglossus stepheni (Martins 1989) - -  - -  - -  2 0.99 

Bufonidae            

Amazophrynella manaos (Rojas et al. 2014) 27 38.57  42 28.96  5 6.57  10 4.97 

Craugastoridae            

Pristimantis gr. fenestratus (Steindachner 1864) 9 12.85  25 17.24  19 25  30 14.92 

Hylidae            

Boana cinerascens (Spix 1824) - -  17 11.72  4 5.26  25 12.43 

Boana lanciformis (Cope 1871) 9 12.85  23 15.86  3 3.94  29 14.42 

Osteocephalus oophagus (Jungfer and Schiesari 1995) - -  5 3.44  2 2.63  6 2.98 

Osteocephalus taurinus (Steindachner 1862) 2 2.85  4 2.75  9 11.84  13 6.46 

Scinax ruber (Laurenti 1768) - -  - -  - -  5 2.48 

Leptodactylidae            

Adenomera andreae (Müller 1923) 13 18.57  10 6.89  17 22.36  26 12.93 

Adenomera hylaedactyla (Cope 1868) 7 10  7 4.82  11 14.47  27 13.43 

Leptodactylus pentadactylus (Laurenti 1768) 2 2.85  6 4.13  5 6.57  19 9.45 

Microhylidae            

Synapturanus mirandaribeiroi (Nelson and Lescure 1975) - -  1 0.68  - -  4 1.99 

TOTAL 70   145   76   201   
 

Table 1. Composition, number and relative abundance of amphibians found in four sampling transects at Sumaúma State Park, 
Manaus, Amazonas, Brazil

 
Table 2. Time distribution and number of frogs recorded during the campaign at Sumaúma State Park. 
 

Family / Species 

  Months 

 2013 2016 

  MAY JUN JUL AUG SEP OCT APR MAY 

Aromobatidae          
Allobates sumtuosus (Morales 2002)  - - - - 6 4 1 1 

Anomaloglossus stepheni (Martins1989)  - - - - 1 - - 2 

Bufonidae          
Amazophrynella manaos (Rojas et al. 2014)  2 - 38 3 22 8 9 2 

Rhinella major (Müller and Hellmich 1936)  1 - - - - - - - 

Craugastoridae          

Pristimantis gr. fenestratus (Steindachner 1864)  - 2 2 3 13 9 34 20 

Hylidae          
Boana cinerascens (Spix 1824)  - - - - - 7 20 19 

Boana lanciformes (Cope 1871)    5  7 3  2  5   2  30 10 

Osteocephalus oophagus (Jungfer and Schiesari 1995)  - 4 - 3 - 1 3 2 

Osteocephalus taurinus (Steindachner 1862)  1 4 - 2 7 - 9 5 

Scinax ruber (Laurenti 1768)  - - - - - 1 4 - 

Leptodactylidae          
Adenomera andreae (Müller 1923)  2 - 1 4 3 13 32 11 

Adenomera hylaedactyla (Cope 1868)  1 - 8 3 19 4 12 5 

Leptodactylus pentadactylus (Laurenti 1768)  1 1 - 3 1 7 11 08 

Microhylidae          

Synapturanus mirandaribeiroi (Nelson and Lescure 1975)          - - - - - - 4 - 

          

Number of species  7 5 5 8 9 10 12 11 

Number of individuals  13 18 52 23 77 56 169 85 

Total number of individuals  493 

Table 2. Time distribution and number of frogs recorded during the campaign at Sumaúma State Park.



composition and temporal distribution of species. There 
were differences in the composition and abundance of 
frogs among the transects, where transect 4 was that 
which comprised the largest number of species and was 
also the area with the greatest abundance of species (Table 
1; Figure 3). Scinax ruber and Allobates sumtuosus 
were only recorded in transect 4; and Synapturanus 
mirandaribeiroi was only present in transects 2 and 4 
(Table 1). The dominant species in transects 1 and 2 was 
Amazophrynella manaos (Berger Parker index values 
38.5% and 28.9%, respectively). Similarly, Pristimantis 
gr. fenestratus was the dominant species in transects 3 
and 4, with Berger Parker dominance index values 25% 
and 14.9%, respectively. According to the Dajoz Index, 
seven species were considered frequent, five were 
considered occasional and only two were considered 
common (Figure 4). 

The largest number of species and the highest 
abundance of individuals occurred in April 2016. June 
and July 2013 had the lowest number of recorded 
species, and the lowest abundance occurred in May 
(Table 2).

We found 10 types of vocalisation microhabitats used 
by frogs in the Park. Five species of terrestrial habits were 
observed vocalising on plant litter only. Leptodactylus 

pentadactylus was observed vocalising on plant litter, 
on sandy soil, and on loamy soil. Amongst species with 
exclusive arboreal habits Boana lanciformis was found 
using a larger number of vocalisation microhabitats, 
and Scinax ruber was observed vocalising on tree 
branches exclusively. Only Osteocephalus oophagus 
and B. lanciformis were observed using the roots of the 
Socratea exorrhiza (Mart.) H. Wendl. (Walking Palm 
tree) to vocalise. Synapturanus mirandaribeiroi was 
found vocalising on the soil only (Table 3).

Discussion

The high representativeness of the Hylidae family 
is a common characteristic in the localities of the 
Neotropical region, as is seen in several studies (e.g. 
Knispel and Barros, 2009; Silva-Soares and Scherrer, 
2013). We noted that the data collected between April 
and May 2016 had the highest number of species 
and a greater abundance of individuals found in the 
Park compared to the other months of sampling. 
Synapturanus mirandaribeiroi was recorded just in 
April after heavy rains. The ratio between the largest 
number of frog species and the period of intensification 
of rainfall, along with temperature, has been reported 
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Table 3. Vocalization microhabitats used by frogs at Sumaúma State Park. Abbreviations: LIT - Litter; TFT - Trunks of 
fallen trees; TB - Tree branches; SS - Sandy soil; LS - Loamy soil; LGV - Low grassy vegetation; TGV - Tall grassy 
vegetation; BL - Banana leaves; RWPT - Roots of the Walking Palm tree (Socratea  exorrhiza); UG - Under the ground. 
 
 

Family/ Species 
Vocalization Microhabitats  

LIT TFT TB SS LS LGV TGV BL RWPT UG 

Aromobatidae   

Allobates sumtuosus X - - - - - - - - - 

Anomaloglossus stepheni X - - - - - - - - - 

Bufonidae   

Amazophrynella manaos X - - - - - - - - - 

Craugastoridae           

Pristimantis gr. fenestratus - X - - - X X - - - 

Hylidae           

Boana lanciformes - X X - - X X X X - 

Boana cinerascens - - X - - X X - - - 

Osteocephalus oophagus - - X - - - - X X - 

Osteocephalus taurinus - X X - - - - - - - 

Scinax ruber - - X - - - - - - - 

Leptodactylidae   

Adenomera andreae X - - - - - - - - - 

Adenomera hylaedactyla. X - - - - - - - - - 

Leptodactylus pentadactylus X - - X X - - - - - 

Microhylidae   

Synapturanus mirandaribeiroi - - - - - - - - - X 

           

Table 3. Vocalization microhabitats used by frogs at Sumaúma State Park. Abbreviations: LIT - Litter; TFT - Trunks of fallen 
trees; TB - Tree branches; SS - Sandy soil; LS - Loamy soil; LGV - Low grassy vegetation; TGV - Tall grassy vegetation; BL 
- Banana leaves; RWPT - Roots of the Walking Palm tree (Socratea  exorrhiza); UG - Under the ground.
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Figure 2. Anurans of Sumaúma State Park, Manaus, Amazonas, Brazil: A) Allobates sumtuosus; B) Anomaloglossus stepheni; 
C) Amazophrynella manaos; D) Rhinella major; E) Boana lanciformis; F) Boana cinerascens; G) Osteocephalus oophagus; H) 
Osteocephalus taurinus; I) Scinax ruber; J) Adenomera andreae; K) Adenomera hylaedactyla; L) Leptodactylus pentadactylus; 
M) Synapturanus mirandaribeiroi; N) Pristimantis gr. fenestratus. Photos by: A. de Lima Barros (D, E, I, N), A. Silva (B, C), A. 
Lima (G, M), L. Veras (A, F, K) and D. Meneghelli (H, J, L).



in other research on frog communities, which, in turn, 
may be linked to the increased number of breeding sites 
(Moreira and Lima, 1991; Haddad and Prado, 2005).

The number of frog species recorded in this study can 
be considered low compared to other studies on frogs 
conducted in larger fragments in the Manaus region. Lima 
et al. (2008), for example, found 53 species of anurans in 
the Adolpho Ducke Reserve, another fragment located 
in the urban perimeter of Manaus and that presents 
approximately 10,000 km2 of area. Likewise, Tsujii-
Nikishido and Menin (2011), found a total of 17 species 
of anurans in riparian areas in the Campus of the Federal 
University of Amazonas, whose extension is about 600 
ha. On the other hand, Silva et al. (2011), found a higher 
number of species of anurans (18 species), than the found 
in this study, in a smaller forest fragment. It is possible 
that, since it is known that the Sumaúma Park presents 
high anthropic impact, including of enterprises in its 
surroundings, the quality of environment for anurans 
may be lower here. Although the Park is located in an 
urban area, and isolated from other forest fragments, 
it is suggested that frog assemblies are more strongly 
affected by the size of the area than by isolation (Lima 
et al., 2015), which would explain the low number of 
species found in this study. The fact that we did not 
record frog species commonly found in disturbed areas, 
such as Leptodactylus fuscus and Rhinella marina, 
suggests the need for further studies to be conducted to 
test whether the condition s of the Park may limit the 
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Figure 3. Dajoz Index Values (%) for the frog species recorded 
in the four sampling transects at Sumaúma State Park. Key: Aa 
= Adenomera andreae; Ah = Adenomera hylaedactyla; Am = 
Amazophrynella manaos; As = Anomaloglossus stephenie; 
Ast = Allobates sumtuosus; Bc = Boana cinerascens; Bl = 
Boana lanciformis; Lp = Leptodactylus pentadactylus; Oo 
= Osteocephalus oophagus; Ot = Osteocephalus taurinus; 
Pf = Pristimantis gr. fenestratus; Sm = Synapturanus 
mirandaribeiroi; Sr = Scinax ruber.

Figure 4. Species of reptiles found at Sumaúma State Park, Manaus, Amazonas, Brazil: A) Anilius scytale; B) Oxybelis fulgidus; 
C) Bothrops atrox; D) Iguana iguana; E) Ameiva ameiva; F) Uranoscodon superciliosus; G) Paleosuchus trigonatus. Photos by: 
A. De Lima Barros (B, D), A. Lima (E, F), L. Veras (A, G), V. Gama (C).



capacity for colonisation by other frog populations, 
mostly those typically found in edge environments. 
The Allobates sumtuosus and Amazophrynella manaos 
species recorded in this study have little knowledge 
about the ecological and natural history aspects (IUCN, 
2017; Rojas et al., 2014). In addition, A. manaos, is a 
newly described species of anuran (Rojas et al., 2014), 
demonstrating the importance of maintaining this urban 
fragment for populations of anurans that are scarce data, 
and can serve as a sampling site for future studies on 
these species. Our results, despite the low number of 
species, show that the conservation of forest remnants 
located in the urban area are important to the local 
herpetofauna, and that further studies about the impacts 
on ecological aspects and about the history of life of 
urban frogs are necessary. 

In addition to the frogs, we occasionally recorded some 
species of reptiles during the campaign, corresponding 
to snakes (N=3), lizards (N=3) and one species of 
caiman (Table 4, Fig. 5). There are no studies on the 
composition of the general herpetofauna in the Park, 
so we observed, in addition to the importance of this 
fragment as a shelter for local frogs, the need for further 
studies on other taxonomic groups. 
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Table 4. Number of individuals and species of reptiles found at Sumaúma State Park. 
 
Family Species No. of observed individuals 

Aniliidae Anilius scytale (Linnaeus 1758) 1 

Colubridae Oxybelis fulgidus(Daudin 1803) 2 

Viperidae Bothrops atrox (Linnaeus 1758) 3 
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Alligatoridae Paleosuchus trigonatus (Schneider 1801) 5 
 
 

Table 4. Number of individuals and species of reptiles found at Sumaúma State Park.
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