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ABSTRACT

Five species of anuran amphibians, all belonging to the family Hylidae, were collected at Praia das Neves,
municipality of Presidente Kennedy, southeastern Brazil,. The species were represented by four gen-
era:Scinax Hyla, AparasphenodgrandTrachycephalusFour speciesA. brunoj Hyla albomarginata

Scinax alteraandS. cuspidatuswere found during the dry season (August 1999), and Awbrunoi

and Trachycephalus nigromaculatus the rainy season (February 2008jparasphenodon brunoi

was the most abundant species in Praia das Neves. Some reproductive aspects and feeding habits of
this hylid were investigatedparasphenodon bruneias found mainly inside the bromeliaéchmea
lingulata, the largest plant analyzed. Fifteen specimens were collected during the dry season (Au-
gust 1999) (11 males and 4 females). During the rainy season (February 2000), we collected 14 spe-
cimens (3 males, 10 females, and 1 juvenile). Sex-ratio was 1:1. Frogs ranged in snout-vent length
from 31.2 to 69.3 mm. Females were larger than males. One female had 1,451 fully developed oo-
cytes in her ovaries. The major groups of prey found in the stomachs were: Insecta, Myriapoda, and
Arachnida. Blattodea, Orthoptera, Lepidoptera, and Hymenoptera (only ants) were the main food types
in frequency, number, and weigltparasphenodon brunds athreatened species in many habitats

of southeastern Brazil. Only natural vegetation protection may guarantee its survival during the imme-
diate future.
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RESUMO

A ocorréncia de anfibios anuros em bromélias de restinga do Sudeste do Brasil, com
referéncia especial @parasphenodon bruno{Amphibia, Hylidae)

Cinco espécies de anfibios anuros ocorreram em bromélias localizadas na restinga de Praia das Neves,
Municipio de Presidente Kennedy, Sudeste do Brasil, as quais pertenceram a quatro 4@aeros:
rasphenodon, Hyla, ScinaXTrachycephalusQuatro espécie\( brunoi Hyla albomarginataScinax

alterae S. cuspidatusforam coletadas durante o periodo seco (agosto de 1999), mas somente duas
(A. brunoie Trachycephalus nigromaculatudurante o periodo de chuva (fevereiro de 208paras-
phenodon brunofoi a espécie mais representada e € um anfibio anuro que se esconde durante o dia,
principalmente dentro da bromélia-tanciechmea lingulataA dieta e alguns aspectos da fecundidade
desse hilideo foram investigados. Quinze exemplares foram coletados durante o periodo de seca (agosto
de 1999) (11 machos e 4 fémeas) e 14 (3 machos, 10 fémeas e 1 juvenil) durante o periodo de chuva
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(fevereiro de 2000). A raz&o sexual total macho/fémea foi deApdrasphenodon bruneiariou no
comprimento rostro-anal de 31,2 a 69,3 mm. Fémeas eram maiores do que os machos. Apenas uma
fémea tinha ovarios com ovécitos completamente desenvolvidos, em um total de 1.451 ovécitos. Os
principais grupos de presas encontrados nos estdmagos foram: Insecta, Myriapoda e Arachnida. Blattodea,
Orthoptera, Lepidoptera e Hymenoptera (s6 formigas) representaram as principais pfedasilg

tanto na freqUéncia de ocorréncia quanto no numero relativo de presas ingeridas e no peso.
Aparasphenodon brun@ uma espécie ameacada de extincdo em diferentes habitats no Sudeste do
Brasil. Somente a protecao da cobertura vegetal de seus ambientes naturais podera garantir a existéncia
desse hilideo nos préximos anos.

Palavras-chavedieta, fecundidade, razdo sexual, bromélias, restinga.

INTRODUCTION by extinction in the southeasthern State of Minas
Gerais.

Some amphibian species use bromeliads stric-  Little information exists on the amphibian
tly for shelter, while others use them during thecommunity living inside bromeliads, and even less
entire life cycle, reproducing and feeding insideabout the ecology o&. brunoi This study aimed
the plant axil (Peixoto, 1995). The Bromeliaceaeat providing information on reproductive aspects
constitute a large family composed mainly of epi-and the diet of this frog. Some amphibian species,
phytes, most of them belonging to the phytotelmincluding Aparasphenodon brunevere sampled
type with rosulate ramets where enough leaf littein bromeliads on the sandy coastal plains of Praia
and rainwater accumulate to support aquatic lifedas Neves. We also discuss the importance of deve-
(Dejean & Olmsted, 1997). Particularly in the loping plans for protecting the natural habitat of
sandy coastal plain of Brazil, most bromeliads arehis frog and other anurans, since the populations
terrestrial and abundant, conferring some uniquenay be declining due to antropogenic interference.
characteristics on the vegetation of that habitat.

The restinga offers a variety of microhabitats al- MATERIAL AND METHODS
lowing the colonization by many amphibian species
(Silva et al, 2000). Amphibians were collected by hand in August

Aparasphenodon brundVliranda-Ribeiro 1999 (dry season), and in February 2000 (rainy
(1920), the main subject of the present study, iseason) at Praia das Neves (ca2125, 4056’
an anuran amphibian characterized by an unequ&V). Samples were taken in a single day. Praia das
osseous top of the head which, incrusted in th&leves is a small resort, with potential for growth
cranium (helmet-like), protects the species againstithin the next few years. Frogs were collected
predators when inside the axil of bromeliad tanksduring the diurnal period (between 8:00 and 18:00
or bamboo holes. This osseous morphology i$) from bromeliads located next to the sandy beach.
called hyperossification, and can affect the externalVe examined bromeliads of the following species:
dermal investing of the skull bones (Duellman & Vrieseasp. (n = 63)Neoregeliasp. (n = 62)Aech-
Trueb, 1994). mea lingulata(123), andA. nudicaulis(n = 23).

Exclusively Brazilian, this species occurs onThey were cut close to the ground, shaken upside
the sandy coastal plains of the States of Sdo Pauldpwn, and replanted whenever possible.
Rio de Janeiro, and Espirito Santo (Frost, 1985; The anuran specimens collected were im-
Haddad, 1998), and has recently also been recordedediately preserved in 10% formalin, injected
in the Rio Doce State Park, Minas Gerais (Fgio intraperitoneally in order to minimize digestion.
al., 1998) and in Una, on the Bahian coast (ArgbloSpecimens were then labeled and placed in plastic
2000). Haddad (1998) pointed out that populationdags. After a week, they were washed and trans-
of A. brunoiare declining in the State of Sao Paulo,ferred to 70% alcohol. In the laboratory, preserved
mainly due to the destruction of the vegetationAparasphenodon bruneiere measured for snout-
covering the sandy coastal plain. According to Feiovent length (SVL in mm), weighed (0.01 g preci-
et al (1998)A. brunoiis also a species threatenedsion), and sexed (except for one individual, classified
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as juvenile, as it could not reliably be sexed. Thenigromaculatu} during the rainy season. Total
number of eggs inside female oviducts was countecanuran abundance was low, increasing slightly
Stomach contents were removed and identified aduring the dry season (winter). All species collected
to taxonomy. Total number and wet weight (0.1use bromeliads as a diurnal shelter only. Depressions
mg precision) of prey types and their relative occurin the sand become an important water reservoir
rence were used as a food preference measunehere a variety of tadpoles can be found during
Intact prey was measured with a caliper. Covariancthe rainy season. Anthropogenic influence in the
analysis was used to compare the slopes in tharea is clear, since garbage deposits can be found
length/weight relationship between sexes. Sex wasverywhere, mainly during the summer vacations.
the independent value; weight, the dependent va-  Aparasphenodon brun@ias not an abundant
riable; and length, the covariant. Voucher specimenspecies at our study site, although it was the species
of the amphibians were deposited in the zoologicabest represented among the amphibians collected.
section of Museu de Biologia Prof. Mello Leitdo It was found mainly insiddechmea lingulatathe
(MBML), located in the municipality of Santa largest bromeliad analyzed. The species selects

Teresa, Espirito Santo. the larger bromeliads, which probably offer safer
shelter than the smaller ones. Algo,lingulata
RESULTS may retain a greater water volume than the other

bromeliads, thus proportioning perhaps offering
Few amphibians were found inside the bromeimore adequate moisture conditions for sheltering
liads at Praia das Neves. The five species collectel. brunoiduring the day, when temperatures may
belong to the family Hylidae (Table 1), representedeach 48C during the summer. Besides thAt,
by four generaScinax Hyla, Aparasphenodgn brunoiis too big to hide in small bromeliads. The
and TrachycephalusFour species were found specimens collected were practically immobile,
during the dry seasom\parasphenodon brunpi which suggests tha&. brunoiis active during the
Hyla albomarginataScinax alteraandS. cuspi- night, since death feigning has very often been
datug, and two A. brunoiandTrachycephalus observed as a defensive behavior of this species.

TABLE 1

Number of anuran species collected at Praia das Neves restinga habitat during
dry season (August 1999) and rainy season (February 2000).

Species Dry season Rainy season
Aparasphenodon bruntiranda-Ribeiro, 1920 15 14
Hyla albomarginataSpix, 1824 1 -
Scinax alterus3. Lutz, 1973 10 -
Scinax cuspidatus. Lutz, 1925 7 -
Trachycephalus nigromaculatdschudi, 1838 - 1
Total 33 15

Fifteen specimens were collected during the Only one female had ovaries containing fully
dry season (11 males and 4 females), and fourteadeveloped oocytes, which numbered 1,451. This
(3 males, 10 females, and 1 juvenile) during theemale had 69.3 mm SVL, and weighed 18.97 g.
rainy season. Total male/female ratio was 1:1. Frogghe ovary (with eggs) weighed 3.74 g, represen-
ranged in size from 31.2 to 69.3 mm SVL. Femaleging 19.7% of the total body mass. This specimen
were larger than males (Fig. 1). However, the slopeg/as collected during the dry season. Other spe-
were not significantly different between sexescimens showed a variety of oocyte developmental
(ANCOVA: F, .= 1.17; p= 0.289). stages.
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Fig. 1 — Snout-vent length distribution &. brunoifrom bromeliads of a restinga habitat in southeastern Brazil.

The female specimens collected during theéfrequency, number, and weight were Blattodea,
rainy season all had flaccid ovaries, suggestin@rthoptera, Lepidoptera, and Hymenoptera (only
that they had already spawned, probably releasingnts).
their eggs in the pools formed on the sand. Prey varied in size from 4.1 to 65.0 mm of

Twenty-nine specimens had their stomachgotal length (mean = 22.7; SD = 19.4) (Fig. 2).
analyzed; of these, eight were empty. We foundrhere was no significant relationship between prey
twelve different types of prey in the stomachs ofand frog sizesA. brunoiingested both small and
A. brunoi(Table 2). The main groups were: Insectalarge prey, independently of snout-vent length;
Myriapoda, and Arachnida. Major food items in Chilopoda was its largest prey.

TABLE 2

Types of prey found in the stomach of\. brunoi (n = 21) of southeastern Brazil.
F.O. = Frequency of occurrence; N = number of prey; W = prey wet weight.

Prey type %F.O. %N %W

INSECTA

Blattodea 14.3 111 18.3

Orthoptera 14.3 111 13.1

Hemiptera 9.5 14.8 10.1

Coleoptera 4.8 3.7 0.2

Hymenoptera (ants) 19.0 25.9 1.0

Lepidoptera (larvae) 9.5 7.4 36.4

Insect remains 9.5 - 0.4
MYRIAPODA

Diplopoda 4.8 3.7 0.1

Chilopoda 14.3 14.8 6.6
ARACHNIDA

Araneae 9.5 7.4 13.1
OTHERS

Shed skin 9.5 7.4 0.5

Vegetable remains 4.8 - 0.1
Total - 27 -
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Fig. 2 — Variation in total length (mm) of intact prey found in the stomacl.obrunoifrom a restinga habita in south-
eastern Brazil.

DISCUSSION The low specimen number could result from a
disrupted environment. In restinga habitats of
Recent studies have shown that amphibiamortheastern Espirito Santo, the hylid frog
populations are declining in different environmentsPhyllodytes luteoluswvhich spends its entire life
around the world (Drost & Fellers, 1996; Laurancecycle inside bromeliads (Peixoto, 1995), is the
et al, 1996; Lips, 1998, 1999; among others), amost abundant species (Teixe@taal, 1997). The
phenomenon that has been attributed to naturalumber of species belonging to the genus
habitat destruction by human interference. ThiPhyllodytesincreases at lower latitudes in the
is clear along the Brazilian sandy coastal plainssandy coastal plain. This suggests that the number
where resort communities are increasing withoubf species using bromeliads during the entire life
regulation, before conservation plans can be impleeycle increases northward in Brazil, probably due
mented or even developed for protecting the naturdb temperature increase, and reduced availability
vegetation. Deforestation almost always results irof water. Amphibian species that use bromeliads
fragmentation of the original forest into isolated southward of the municipality of Guarapari (Es-
patches of habitat embedded in a modified matripirito Santo) become rare and do not depend on
(Tocheret al, 1997). The same thing seems to bethe bromeliad tank to reproduce. At Praia das
happening in the sandy coastal plains along th&leves, most amphibian species appears to use
entire Brazilian coast. the water accumulated in pools in the sand to
Most studies assessing the fauna occupyingeproduce.
bromeliads in that region have emphasized insect  Aparasphenodon brunds one of the largest
diversity (Laessle, 1961; Fish, 1976; Ferreira, 1981frogs using bromeliads in order to survive on the
Britto-Pereiraet al, 1988a; Hadel, 1989; Oliveira sandy coastal plain. In other environments (e.g.,
et al, 1994), and a few have focused exclusivelyAtlantic forest), this frog can find shelter in different
on the vertebrates using those habitats for sheltemicrohabitats. Even though no information exists
feeding, and/or reproduction (Britto-Pereira, 1988b;on its predators, the low abundance of this frog
Teixeiraet al, 1997). No study, however, has yet may be related to predating, or low tadpole survival,
concentrated on the vegetation decrease, such wosknce fecundity is relatively high when compared
could strongly contribute to development plansto other hylid species. Although we do not have
which would ensure habitat conservation, at leasany evidence, the metamorphic duration for tad-
in part of the sandy coastal plains. poles ofA. brunoimay be short, because the pools
The amphibian community of Praia das Ne-formed in the sand receive abundant sunlight, espe-
ves was represented by few species. All of thentially during the summer close to the beach line.
use the bromeliad as a diurnal shelter, and non&s we found only one juvenile among all brome-
reproduce inside the plant (see Peixoto, 1995)iads analyzed, perhaps young animals hide in other
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