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RESUMO

Dissertacédo de Mestrado
Mestrado em Biodiversidade Animal
Universidade Federal de Santa Maria

PREDACAO DE ANUROS NATIVOS PELA RA-TOURO (Rana

catesbeiana: Ranidae) NO SUL DO BRASIL

AUTOR: RUBEN ALEXANDRE BOELTER

ORIENTADOR: SONIA T ZANINI CECHIN

Data e Local da Defesa: Santa Maria, 11 de mar@9ads.

A ra-touro Rana catesbeiana) vem sendo introduzida em varios continentes
causando impactos nas espécies nativas. Em umandrsal do Brasil, com
altas densidades de ra-touro, estudamos a prediesta espécie sobre a
anurofauna nativa através da analise da dieta rmfdmede 291 espécimes,
coletados entre maio de 2002 e junho de 2003. Renficar a importancia
alimentar dos itens encontrados utilizou-se o tndie Pinkasclassificando os
itens através da sua importancia relativa (lIR)raPavaliar a mudanca
ontogenética na dieta, comparamos a variacdo eliasses de pesos. O item
mais importante encontrado na dieta da ra-tourdAfaira (1IR=2157.71), das
familias Leptodactylidae, Hylidae, Microhylidae earidae, totalizando nove
espécies predadas. O item Anura foi encontradooel@stas classes de peso.
Estes resultados demonstram uma forte pressacedagéo sobre a anurofauna
nativa. Um programa de controle desta espécie,msioieates naturais no sul do

Brasil demanda urgéncia.

Palavras Chaves : Ra-touro, Predacdo, Anuros nativos, Espécie exotica

Declinio.



ABSTRACT

Bullfrogs (Rana catesbeiana) have been introduced in many continents causing
impact on native species. We have studied the anfte of bullfrogs on the
native anuran fauna through the diet analysis df 2pecimens, collected
between May 2002 and June 2003, in an area indbéh®f Brazil. In order to
check the feeding importance of the food items, Rirekas index was used,
classifying them by their relative importance (IRTjo analyze ontogenetic
changes in the diet, we compared the variation gnmegigh classes. The most
important item found in the bullfrog diet was theuean (IRI=2157.71) from the
Leptodactylidae, Hylidae, Microhylidae and Ranidaenilies, totalizing nine
preyed species. Anurans were found in all weigass#s. These results show a
potentially strong predation pressure on the naaweran fauna. A control
program for this invasive species in natural envinents in the South of Brazil

IS suggested to be undertaken urgently.

Key-words: Bullfrog, Diet, Predation, Native anurans, Exapecies.
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INTRODUCAO

Durante os Ultimos vinte anos, populagbes de a#ibiém diminuido
repentinamente e/ou tém sofrido sérias reducObalitat (Lipset al., 2001). Para estes
autores, esta reducdo pode estar associada asfatom®picos, operando através de
escalas mdultiplas, freqientemente com relacdesg&iaé podendo desencadear uma
cascata de impactos nas comunidades biologicas.

Fatores globais e locais, muitas vezes, interagetaralo as densidades das
populacdes destes animais (Blaustein & Wake, 19Bfijtuacbes naturais podem
explicar alguns desses aparentes declinios (Pechenah, 1991), mas ndo explicam o
sincronismo mundial dos mesmos (Poegdl., 1998).

A introducdo de espécies exoticas, a aplicacacedtcmlas, a disseminacéo de
doencas, a destruicdo de habitat e explosdo defimagrdodem ser responsaveis por
declinios nas populacdes de anfifiBsughet al., 1998).

As invasdes bioldgicas de espécies ndo autoctamesittiem uma das ameacgas
mais sérias para 0s ecossistemas naturais e paeataodiversidade. Estas espécies ndo
autoctones além de se alimentarem de espéciesasiate multiplicardo mais
rapidamente, e ainda poderdo infecta-las ou codwast em portadoras de doencgas,
competindo com estas através de predacdo e/ouibddo (Wittenberg & Cock,
2001).

A ra-touro tem sido acidentalmente introduzidateno o mundo, seu grande
tamanho, a alta mobilidade, o habito alimentar gdista e sua enorme capacidade
reprodutiva, a tornaram uma invasora bem sucediden@ ameaca a biodiversidade
(Hecnar & M’Closkey, 1997). Populacdes Recatesbeiana podem ser encontradas na
Columbia Britanica (Canada), México, llhas Carites)hBrasil, Havai, Extremo
Oriente e Europa (Bury & Whelan, 1984).

Rana catesbeiana € um anfibio da Ordem Anura, Familia Ranidae, cuja
distribuicdo original é restrita ao sul de Queb€anada) e Ontario até o Golfo do
México (EUA). Apresentam coloragdo bastante vatjale verde claro ao verde escuro
no dorso, branco com nuances acinzentado no vgutdendo os individuos mudar de
cor dependendo do ambiente (Bury & Whelan, 1984ksi&em marcado dimorfismo
sexual, os machos apresentando timpanos muito eésaido que os das fémeas
(Frishkopfet. al. 1968). A vocalizacao tipica lembra o mugido de tooro (Bury &
Whelan, 1984). Os machos estabelecem territorissnmargens dos corpos d’agua e
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permanecem nestes locais por cerca de trés ser(famdesn, 1968). Sao agressivos,
chegando a se engajar em disputas corporais cospeificos (Wiewandt, 1969). As
fémeas sdo atraidas para estes locais pelo caiitdcepelos machos, e apds selecionar
um dos machos, a cOpula ocorre e 0s ovos sdo thgmsiem 4guas rasas, na vegetacao
aquatica, no territério do macho selecionado (WrighWright, 1949). Mcauliffe
(1978), em registro de campo, observou que umad@&ue apresentava o comprimento
de 17,9 cm, do focinho a cloaca, depositou cerc&/ 40 ovos.

A ré-touro pode ser encontrada em uma ampla \at@edle habitats, mas
preferencialmente ocupam corpos d’agua permanéitesiens, 1993). Podem migrar
por distancias consideraveis, durante a migracdzam-se de sinais celestiais
(estrelas, lua, sol) para se orientarem (Duellmar&eb, 1994). Seus juvenis se
deslocam mais do que os adultos (Klemens, 1993).

Desde 1915 os Estados Unidos ja preconizavam daisé-touro para a cultura
artificial e mesmo antes de o Brasil se intereggar essa atividade, paises como
Canada, México, Alemanha, Italia, Japao e Havadogsuiam alguns conhecimentos
relacionados com este tipo de cultura (Vizotto,4098egundo este autor, muitos desses
paises partiram para a criacdo extensiva, prinogiate o Japdo que, em 1928, ao
receber o primeiro lote de ra-touro, distribuivaasplamente aos orizicultores a fim de
gue ampliassem suas atividades.

A ra-tourofoi introduzida no Brasil na década de 30, quarmlarh trazidos
cerca de 300 casais de ré-touro pelo técnico casad€om Cyrill Harisson, para
instalagcdo do primeiro ranério brasileiro, na Bda&luminense, no Rio de Janeiro, e a
partir deste, outros ranarios foram criados (V&01984).

Os criadores escolheram a ra-touro devido as carasteristicas zootécnicas,
tais como: a precocidade (crescimento rapido)phfipidade (alto nimero de ovos por
desova) e a rusticidade (facilidade de manejo) ditiz 1984; Lobo, 1997). Outras
espécies de rds nativas do Brasil como a ra-pimeataanteiga ou paulistinha,
também podem ser criadas em cativeiro, mas compamad a ra-touro, apresentam um
menor desempenho produtivo e maiores dificuldadesidas e burocraticas (Lobo,
1987).

Na América do Norte, esta espécie tem somenteaningn reprodutivo por ano
(verédo) (Bury & Whelan, 1984). Segundo (Vizotto849 no Brasil, a ra-touro atinge
maturidade sexual com cerca de um ano de idadeseando dois periodos
reprodutivos (setembro e fevereiro a meados dé.abri



12

Algumas dificuldades enfrentadas por ranicultdvessileiros como doencas,
predacgéo e baixo prego, levaram muitos a abandonanicultura, e este abandono se
traduzia em liberar os exemplares de ra-touro narewa (acudes, rios, corregos)
(Vizotto, 1984). Segundo este autor, havia umaaidéntiga, mais ou menos
generalizada, de que para se instalar um criaddeind@s era necessario apenas dispor
de alguns casais e alguns milhares de girinos ec&dbs em brejos ou pequenas
colecBes de agua, introduzindo centenas de ras-pawa 0s corpos d’agua naturais.

No seu ambiente natural, por possuir grande modemportamento voraz,Ra
catesbeiana é um importante competidor e predador, e inflleenca presenca e
abundancia de outras espécies de anuros (HecnaiCébdkey, 1997). Quando soltas
em ambientes naturais podem ser uma ameaca a fflativa, como relatam Kats &
Ferrer, (2003) em estudo de revisdo sobre predadd@icos e declinio de anfibios.
Estes autores verificaram em estudos experimeatds campo, que a ra-touro, entre
outros, € um dos principais agentes causadoresdiid de anfibios, e em alguns
casos extingao local.

Uma das formas de avaliar o impacto da ra-toulwes@espécies nativas é o
estudo do seu habito alimentar. A dieta da ra-ttemosido estudada por varios autores,
Heller (1927) analisando a dieta desta espécie némmazo um exemplar adulto de
toupeira Parascalops breweri) no estdmago de uma if&;ost (1935) observou que uma
ra-touro de 200 gramas, em cativeiro, aceitou umandg variedade de itens
alimentares, entre eles: anfibios, insetos, lesmagesHoward (1950), registrou uma
ra-touro predando uma pequena aRap(lo fuscus carolae) na Califérnia-EUA; Hewitt
(1950) relatou ter encontrado no estdmago de untanr@ato-do-campo adulto e dois
patos jovens; Lee (1969), encontrou ras-touro rterior de cavernas predando
morcegos; Korschgen & Baskett (1963) ao avaliaretieta deR. catesbeiana em dois
diferentes ambientes, barragem e rio, em Misg@liA), encontraram uma grande
variedade de itens alimentares: morcegos, tartarugdos e lagostins; Cross &
Gerstenberg (2002) encontraram aranhas, coledptemastaceos, diplopodes e peixes
nos estdmagos de ras-touro; Carpeetal. (2002) relataram o encontro de trés filhotes
de cobras d’aguadtiamnophis gigas) no conteudo estomacal de duas ras-touro.

Em seus locais de introdugéo, as ras-touro remi@seuma ameaca para muitas
espécies aquaticas sensiveis (Rosen & Schwalk@$) tdm potencial de impactar uma
variedade de espécies nativas através de predacampeticdo (Peast al., 2004),
inclusive espécies de anuros (Kupferberg, 1997sdGker & Blaustein, 1998). O



13

desaparecimento de anuros nativos no noroestesfadds Unidos tem coincidido com
a introducdo e subseqiente expansdo da ra-tounofgiderg, 1997). O declinio de
anuros da familia Ranidae no oeste da América diteNbatribuido a quatro grandes
hipoteses: 1) introducéo de ra-touro; 2) alteratgibabitat; 3) introducdo de peixes e 4)
exploracdo comercial (Hayes, 1986). Estudos redizana California relatam suspeitas
deR. catesbeiana ter causado o declinio d® aurora (Laweret al., 1999). Werneget

al. (1995) em estudo sobre a composicdo da dietaesiécies simpatricas de
catesbeiana e R. clamitans observaram que adultos de ré-touro predam jovens da
espécie nativaR, clamitans). No Valle Del Cauca — Colémbia, h& registro de acéd

do sapo comum Bufo marinus) pela ra-touro, um anico exemplar continha no
estdmago, onze jovens Bafo marinus (Daza & Castro, 1999)

No Brasil, a introducao de ra-touro em uma fazemaentro-oeste (Alexania —
Goias) provocou o aparente desaparecimento dososnoativos Leptodactylus
ocellatus e L. labirinthycus, espécies estas consideradas abundantes anterierment
(Batista, 2002).

Embora existam em outros paises varios estudodomtga data comR.
catesbeiana objetivando a andlise de sua dieta e o possiyehdto causado na fauna
nativa, no Brasil ainda ndo h4 tais investigackste fato é preocupante, visto que esta
espécie atualmente se distribui por varios estdmtasileiros. Na regido sul, por
exemplo, ha registros da sua ocorréncia nos tt@dsles Rio Grande do Sul, Santa
Catarina e Parana (Martiasal, 2002).

Em uma éarea do sul do Brasil, no estado do Rimd&ralo Sul, na regido de
abrangéncia da Usina hidrelétrica de Dona Frandisuaicipios de Agudo, Nova
Palma, Pinhal Grande, Ibarama, Arroio do Tigre) caitas densidades dR.
catesbeiana investigamos a dieta desta espécie exotica e dvebssipacto sobre a

anurofauna nativa.
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Predation of native anurans by bullfrdé&na catesbeiana:
Ranidag in the South of Brazil

Ruben Alexandre BoelterSonia Zanini Cechin

Curso de Mestrado em Biodiversidade Animal, Universidade Federal de Santa Maria, Faixa de Camobi,
Km 9, Bairro Camobi, Santa Maria, Rio Grande do Sul Brasl, Cep.: 97105-900

Abstract

Bullfrogs (Rana catesbeiana) have been introduced in many continents causigact
on native species. We have studied the influendmitifrogs on the native anuran fauna
through the diet analysis of 291 specimens, catttietween May 2002 and June 2003,
in an area in the South of Brazil. In order to ¢hdwe feeding importance of the food
items, the Pinkas index was used, classifying thgieir relative importance (IRI). To
analyze ontogenetic changes in the diet, we cordp#re variation among weigh
classes. The most important item found in the imdlf diet was the anuran
(IRI=2157.71) from the Leptodactylidae, Hylidae,dwtihylidae and Ranidae families,
totalizing nine preyed species. Anurans were founall weight classes. These results
show a potentially strong predation pressure onndgve anuran fauna. A control
program for this invasive species in natural enwinents in the South of Brazil is

suggested to be undertaken urgently.

Key-words: Bullfrog, Diet, Predation, Native anurans, Exa#jaecies.
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1. Introduction

Over the last twenty years, amphibian populatibase not only suddenly
lowered but have also suffered habitat reductiblitsnerous anthropogenic factors may
be the cause of the diminution of these populati®hese factors operate over multiple
scales, frequently have synergic relations, and tnigger a cascade of impacts in
biological communities (Lipset al., 2001). Global and local factors, many times,
interact affecting population densities of thesemaits (Blaustein and Wake, 1999), but
do not explain their world synchronism. The introtion of exotic species, pesticides,
disease, habitat destruction and the demograplplo&gn may all be responsible for
lowering amphibian populations (Poueial., 1998).

Biological invasions of non-autochthonous speciesstitute the most serious
threat to natural ecosystems and biodiversity. diweaexotic species frequently feed on
native species, procreate faster, infect or makenttisease carriers and compete with
them through predation and hybridization (Wittergoand Cock, 2001).

Experimental and field studies indicate fish, foatis Rana catesbeiana) and
crayfish as the main agents causing the declirengfhibians, and in some cases local
extinction (Kats and Ferrer, 2003).

Native from North America, thR. catesbeiana inhabits from southern Quebec
and Ontario (Canada) to the Gulf of Mexico, and wdsduced in the West, from
California to southern British Columbia (Bury andh@¥an, 1984). This species has
been presenting a rise in its geographic distrmytbeing been introduced in several
countries for market sales (Daza and Castro, 1999).

The introduction of bullfrogs in Brazil, starte 1935, with the importation of
bullfrogs R. catesbeiana) for commercial exploitation, where they easilyapted to the

climatic conditions, reproducing quickly and shogvim weight gain superior to that of
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native species (Lobo, 1987, Vizotto, 1984). Gui®9Q) made the first register of
presence oOR. catesbeiana in natural environment in Sdo Paulo State.

Due to its large size, generalist diet and highytation densityR. catesbeiana
has the power to impact a variety of native spetli@sugh predation, competition
(Pearlet al, 2004) and the transmission of pathogens (Hanseln004).

Under natural conditions, bullfrogs show diurnatlanocturnal activities, (Bury
and Whelan, 1984). While young specimens eat mandgcts, (Frost, 1935; Minton,
1949; Perez, 1951; Hirai, 2004), an adult bullfrogn prey crayfishes, snakes,
amphibians, small turtles, nestling birds, micetspanoles, and fish (Heller, 1927;
Frost, 1935; Howard, 1950; Hewitt, 1950; Korschgawl Baskett, 1963; Lee, 1969;
Corn and Hendricks, 1998; Cross and Gerstenbefg;Z0arpenteet al., 2002; King,
et al., 2002; Florest al., 2003; Wylieet al., 2003).

Several studies have reported bullfrog predatiannative anurans, including
cannibalism (Bury and Whelan, 1984). For examplepfrberg (1997) observed that
the disappearance of native anurans in the NortlewedJnited States has coincided
with the introduction and subsequent expansiorutifrbgs. Hayes and Jennings (1986)
observed that the decline of ranid anurans, in @adtlorth America, may be attributed
to four major hypotheses: 1) the introduction & Bullfrog; 2) habitat alteration; 3) fish
introduction and 4) commercial exploitation. Lavetral. (1999) suspected that thke
catesbeiana might be causing the decline of the natRama aurora, in California State,
USA.

Werner et al. (1995) in a study about the composition of thetgliof the
sympatricR. catesbeiana andR. clamitans observed that adult bullfrogs preyed young
individuals of the native specieR.(clamitans). In Valle Del Cauca — Colombia, Daza

and Castro (1999) registered the predation of thmancon frog Bufo marinus) by the
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bullfrog. A frog captured in San Isidro had consdne¢evenBufo marinus. On a farm,

in the middle-west region (Alexania city — Goiasit8) of Brazil, the disappearance of
native abundant anurameptodactylus ocellatus and L. labirinthycus was occasioned
by the introduction of bullfrogs (Batista, 2002).

Although there are earlier studies wihcatesbeiana in other countries aiming
to analyze its diet and the possible impact omttere anuran fauna, in Brazil there has
not been any such investigation yet. This fact larming because this species is
distributed nowadays throughout many Brazilianestain the South, for instance, there
are registers of its occurrence in the states of Riande do Sul, Santa Catarina, and
Parana (Martinst al, 2002).

We have investigated the diet Rf catesbeiana and the possible impact on the
native anuran fauna, in an area in Southern BrawiRio Grande do Sul State with a

high density oR. catesbelana.

2. Materials and Methods

The field activities were performed at severathémwater bodiesn=23) at the
dam area in Dona Francisca (UHEDF), located etetid of the middle course of the
Jacui river, between the municipalities of Agudd &lova Palma, Rio Grande do Sul —

Brazil. (UTM coordinates: 22J 0278497m6738376m) (Fig. 1).
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Fig. 1 (a) Location of the study area in South Ainge in Rio Grande do Sul state, its mains rivars]
(b) a detailed view of the area studied.

The average annual temperature of this regiomosral 18° C and the average
rain fall is 2,000 mm. The average annual humigitground 87%, being higher during
the winter months (around 90%) (CEEE, 1992).

The frogs were captured manually with the helphe&d flashlights, nets and
pressure rifles, from May/2002 to June/2003 (colleense 023/03 — RAN/IBAMA,;
protocol IBAMA 02023.001087/03-61). The capturesravenade during the night
(08:00 p.m. — 12:00 p.m.) and in the morning (06a0th. — 12:00 a.m.). After the
collection, the individuals were sacrificenisitu and put on ice to retard digestion. All
specimens were deposited in the scientific cotbecif the Department of Biology,
Zoology Sector of the Universidade Federal de Skfgaa (ZUFSM), Rio Grande do
Sul, Brazil. In the laboratory, the specimens werdghed (g) and sexed (by gonad
analysis), and the snout-vent length (SLV) was mesiswith a caliper with 0.1 mm
precision. The frogs were dissected, the stomadhs vaken out and placed in bottles
with alcohol 70%.Afterwards, they were deposited the attached collection of

amphibians (CAA) of the university.
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The stomach content was analyzed with the hekp stereomicroscope and the
food items determined down to the lowest possiaken. The items were weighed with
a weighing-machine with 0.001g precision. The vasnfin cni) were calculated by
the parallelepiped formula (v=c x | x h) (invertates) and by the movement of the
water column (vertebrate) (Magnussral., 2003).

To evaluate the importance of each item consuntee, index of relative
importance was used (Pinketsal., 1971 inManeyroet al., 2004), and was calculated
as: IRIt= (POt)x(PIt+PVt), where POt is the perega of occurrence (100x number of
stomachs containing t item/total number of stompcldt is the percentage of
individuals (100x total number of individuals ofrt all stomachs/total number of all
individuals in all stomachs), and PVt is the petage of volume (100x total volume of
individuals of t in all stomachs/total volume it stomachs).

The frogs were grouped in two size classes bageithed CRC: adult (>90mm)

and young (<90mm) (Wernet al. 1995), and separated by sex.

3. Results
During this study, 291 bullfrogs were collected, which n=239 (82,13%)
presented stomach content. The diet included 1ptdys divided in 20 items (Tab. 1).
The index of relative importance (IRl) showed thae bullfrog diet is
predominantly composed of postmetamorphic Anura I{2R57.71), Araneae

(IRI=756.21), Coleoptera (IR1=594.82) (Tab. 1).
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Table 1. Prey types on the diet Rana catesbeiana (n=239) from the dam area in Dona Francisca
(Agudo — Rio Grande do Sul — Brazil): N, numberindividuals; % N, percentage of number of
individuals; IRI, index of relative importance; Rl percentage of index of relative importance.

Prey N %n IRI %IRI

Anura (postmetamorphic) 122 10.' 2157.71 40.197

Araneae 197 17.€ 756.21 14.088
Coleoptera 119 10.€ 594.82 11.081
Hemiptera 108 9.6¢ 504.62 9.401
Odonata 114 10.2 387.41 7.217
Hymenoptera 132 11.¢ 375.71 6.999
Orthoptera 73 6.5« 164.10 3.057
Larviforme 67 6.00 137.32 2.558
Tadpole 26 2.3 98.86 1.842
Lepidoptera 42 3.7¢ 68.09 1.269
Diptera 49 439 65.50 1.220
Mollusca 28 251 34.10 0.635
Homoptera 19 1.7C 12.56 0.234
Diplopoda 10 0.9C 441 0.082
Osteichthyes 2 01 416 0.077
Reptilia 1 009 091 0.017
Mammalia 1 0.09 0.76 0.014
Crustacea 3 02 034 0.006
Blattaria 2 018 0.16 0.003
Opilione 1 0.09 0.07 0.001
TOTAL 1116

The relative importance index among the classesames changed for some
items, mainly for the Anuran, greater for aduliR1€42894.33) in relation to the young
(IRI=494.49). There was a difference between males females, with anurans being

the main food item, for both sexes (Tab. 2).



21

Table 2. Index of relative importance (IRI) of mairey item ( IRlmabove 1% of total IRI) by category

(age and sex) dRana catesbeiana from the dam area in Dona Francisca (Agudo —@&@ande do Sul —
Brazil

Age classes
Adult IRI Juveniles IRI
Anura (postmetamorphic) 2894.33 Hymenoptera 1114.62
Araneae 708.30 Araneae 899.80
Hemiptera 626.54 Coleoptera 638.64
Coleoptera 575.01 Odonata 553.14
Odonata 355.30 Orthoptera 544.50
Hymenoptera 209.12 Anura (postmetamorphic) 494.49
Larviforme 153.32 Diptera 239.49
Tadpole 107.51 Hemiptera 208.41
Lepidoptera 76.89 Larviforme 181.85
Orthoptera 74.60 Lepidoptera 42.79
Diptera 36.02 Tadpole) 24.34
Sex
Males IRI Females IRI
Anura (postmetamorphic) 2502.42 Anura (postmetamorphic)  1960.36
Araneae 877.94 Araneae 710.81
Coleoptera 700.15 Odonata 591.92
Hemiptera 663.52 Coleoptera 566.95
Hymenoptera 312.28 Hymenoptera 387.03
Odonata 219.78 Hemiptera 380.12
Larviforme 196.13 Orthoptera 171.89
Orthoptera 116.61 Larviforme 110.36
Tadpole 92.24 Tadpole) 101.79
Lepidoptera 49.03 Lepidoptera 96.90
Diptera 45.57 Diptera 77.60

There are 79 anuran species registered in Rioderda Sul State, Brazil (Kwet,
2001; Garcia and Vinciprova, 2003). At the studgaar24 anuran species are known

(pers. comm., S.C.), from which nine (37,5%) amadp@reyed by the bullfrog (Tab.
3).
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Table 3. Postmetamorphic anuram=122) species preyed by bullfrogs from Dona Fisoec dam
(Agudo — Rio Grande do Sul — Brazil)

Anurans preyed n

Hylidae 16
Hyla minuta 2
Hyla pulchella 12
Scinax fuscovarius 7
Scinax sp. 3

Leptodactylidae 1
Odontophrynus americanus 2
Physalaemus cuvieri 11
Physalaemus sp. 8
Leptodactylus fuscus 1

Microhylidae
Elachistocleis ovalis 1

Ranidae
Rana catesbeiana 1

unclassified 57

TOTAL 122

The Hylidae and Leptodactylidae families are pdeymostly during the
reproductive period and represent the most preyedaas byR. catesbelana. Several
egged females, and couples in embracement were fauhe stomachs analyzed.

Ten anurans were found in a single female bullfsagmach, weighing 92.69g
(ZUFSM 3297) with total of 465g and SLV of 145.74mihe species found were
Scinax sp., Scinax fuscovarius, Physalaemus cuvieri andRana catesbeiana (Fig.2).

Considering the volumetric analysis of the Anurarsects and other items,
correlated with weight classes, it was observed ti@ Anuran item is present in all

classes (Fig. 3).
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Fig. 2. Ten anurans found in a single female kaglfstomach (92.6g), (ZUFSM 3297) weighing 465¢g
and SLV of 145.74mm. Collected in December 200Zhatdam in Dona Francisca (Agudo — Rio
Grande do Sul — Brazil). Scale=5cm
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Fig 3 Diet composition oRana catesbeiana in different weight classes (g) from the Donarfeiaca dam (Agudo,
Rio Grande do Sul, Brazil); N, percentage of ocenice; V, percentage of volume.

Discussion:

The bullfrog is a generalist species and seemsollowf a feeding pattern.
(Cohen & Howard, 1958; Korschgen & Baskett, 1968;<€ & Metter, 1980; Wernet
al., 1995; Daza & Castro; Cross & Gerstenberger, 26hai, 2004). Several studies
have confirmed the predation Bf catesbeiana on native anurans and their direct and
indirect consequences (Bury & Whelan, 1985). Thesent paper has verified that
bullfrogs consume different food items, and the tmogportant item found in the
bullfrog diet was the native anuran (post metamor@nd tadpoles), representing
41.9% (IIR) of their diet. We verified a larger gdegion of R. catesbelana on post-
metamorphic anurans (40.1%) compared to tadpol88a)l This fact is probably due to
the kind of predation environment occupied by th#flmgs (edges of bodies of water),

places also occupied by several species of lo¢alenanuran fauna.
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When calculating the index of relative importancaeoag the age classes of
bullfrogs, it is possible to observe that thera difference in the feeding preference for
anurans. There is a larger predation by adultelation to the young. This fact may be
linked to morphologic restrictions, such as smailuth. The young present a diet based
on small prey like insects, spiders and other kiaflsnvertebrates. Adult bullfrogs
consume small and large items, compatible withrtberporal structure. According to
Pough et.al. (2003), in the amphibians the sizethef head is important for the
determination of the maximum size of prey that rhaycaptured.

The relative importance index between the sexesvatiahat male bullfrogs
consume a larger amount of anurans than femalesmBtes present territorial behavior
in order to attract females during spawning, whbey compete pushing and vocalizing
for good sites of reproduction. (Krebs & Davies9@p This pressure of sexual election
led to the development of larger males allowingitigestion of larger food items.

Hayes & Jennings (1986), in a literature sion, verified that the decline of
12 species oRana of the Northwestern United States was attributedetveral factors,
such as the introduction d.catesbeiana. Some studies developed in the Northern
Hemisphere (Moyle, 1973; Drost & Fellers, 1996 e$@cker & Blausten, 1998; Lawler
et al.,, 1999; Pearl, 2004) and in South Americaz@ & Castro, 1999), show the
predation of the bullfrog on native anurans. Theults of these papers point out nine
species of native anurans preyed by bullfrogs. fahd@lies most preyed in the studied
area werd_eptodactylidae andHylidae. The majority of the species of these families
presents a small size and uses the same microhabdaschedule of activities as the
bullfrog, facilitating the predation.

Species, such d&hysalaemus cuvieri andHyla pulchella were the most preyed,

since they present a larger environmental plagtidieing able to inhabit different
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places, mainly the sites inhabited by the bullfrogSpecies, such dseptodactylus
ocellatus andBufo ictericus, despite being common in the region, have not beeyeg,
probably due to the fact that they present mechanisf defense, such as abundant
mucus and toxins that make ingestion difficult.

Although Elachistocleis ovalis is abundant in the area, only one register of
predation by the bullfrog was observed. This lodeix of predation may be explained
by a distaste suggested by the presence of apdsammtration. Kwet and Solé (2002)
have reported that another speciesEtdchistoclels gender that is observed in Rio
Grande do Sul, secretes a cutaneous substanathdtbe toxic for predators.

Analyzing the ontogenetic variation, through weiglasses, we have observed
that anurans are practically consumed in all pha$dde by bullfrogs. Invertebrates
constitute the base of the diet for individualdaa¥er weight, i.e., the young. As weight
classes increase and the bullfrogs acquire a lasgey, the volume of anurans is
superior to that of the invertebrate.

The data presented show a high percentage of speti®cal anuran fauna
preyed by bullfrogs (37.5%). Although it is diffiit to confirm, we can infer thak.
catesbeiana may be threatening these populations and dirg@dilyencing their decline.

Therefore, a control program Bf catesbeiana in the area of study is demanded
for the conservation the local ecosystem. Takingesmeasures to decrease the escape
of bullfrogs from farms and reduce their establishinin natural environments is

suggested to be undertaken urgently.
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CONCLUSAO

1. Rana catesbeiana € uma espécie generalista que utiliza-se de viens

alimentares, desde invertebrados até vertebrados.

2. A ra-touro tem potencial de predacdo sobre a &muma nativa,

predando 9 das 24 espécies que ocorrem no loestddo.

3. A dieta de Rana catesbeiana apresentou variacdo ontogenética. No

entanto, anuros estavam presentes em todas asscthespeso.

4. O indice de importancia relativa demonstrou que hmagredam mais

anuros do que fémeas.

5. Os resultados demonstram que é urgente um plancoakeole desta
espécie para proteger a anurofauna nativa e ewiteas ocupacoes em

ambientes naturais.
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