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Abstract
Thirty-two specimens of Bufo ictericus (Spix, 1824), 22 males and 10 females, collected in Miguel Pereira, State of Rio de
Janeiro, Brazil, from April 2002 to August 2003, were examined for presence of metazoan parasites. Thirty-one (97%) speci-
mens of B. ictericus were parasitized by one or more metazoan species. Sixteen species of parasites were collected: 2 digeneans,
13 nematodes, and 1 ixodid tick. The endoparasites represented 82.3% of the total number of parasite specimens collected. Bufo
ictericus is a new host record for: Gorgoderina parvicava Travassos, 1922, Oswaldocruzia lopesi Freitas et Lent, 1938, O. maz-
zai Travassos, 1935, O. subauricularis (Rudolphi, 1819), Oxyascaris sp., Parapharyngodon alvarengai Freitas, 1957, Rhabdias
elegans Gutierrez, 1945 and R. sphaerocephala Goodey, 1924. The digenean Mesocoelium monas (Rudolphi, 1819) was the
most abundant species and the ixodid Amblyomma rotundatum (Koch, 1844) was the most prevalent in the parasite communi-
ty of B. ictericus. The metazoan parasite species of B. ictericus showed the typical aggregated pattern of distribution of most
parasite systems. There was no influence of host weight on parasite abundance and prevalence. Only one parasite species,
M. monas, showed an influence of host sex on its abundance and prevalence. One pair of endoparasite species, O. lopesi and
M. monas, showed an association in the infracommunities of B. ictericus. As in other parasite communities of Bufo species,
the parasite community of B. ictericus was dominated by nematodes.

Acta Parasitologica, 2005, 50(3), 215–220; ISSN 1230-2821 Copyright © 2005 W. Stefañski Institute of Parasitology, PAS

Key words
Parasite ecology, metazoan parasites, Anura, Bufonidae, Bufo ictericus, Brazil

*Corresponding author: jlluque@ufrrj.com.br

Introduction

The parasite communities of amphibians are considered high-
ly variable, depauperate, and non interactive (Aho 1990,
Barton 1997). Since the review by Aho (1990), several other
studies have been conducted on the parasite community struc-
ture of amphibians, however, the majority of these were con-
ducted on Nearctic and Australasian host species (Barton
1999; Bolek and Coggins 2000, 2001, 2003; Paredes-Calde-
rón et al. 2004). The Neotropical region has the highest bio-
diversity of amphibian species (Frost 1985, Izecksohn and
Carvalho-Silva 2001), yet the majority of papers dealing with
their parasites are taxonomic descriptions and only a few ex-
amine parasite populations and community structure (Gold-
berg et al. 1995b; Linzey et al. 1998; Puga and Torres 1999;
Boquimpani-Freitas et al. 2001; Bursey et al. 2001; Goldberg
and Bursey 2003; Iannacone 2003a, b).

The yellow Cururu toad, Bufo ictericus (Spix, 1824) is a
large terrestrial anuran in the Bufo marinus group of Martin,
1972, living in woods and being adapted to an urban environ-
ment (Izecksohn and Carvalho-Silva 2001). Commonly used
breeding sites for this species are next to roads, in puddles,
pasture ponds, and slow moving pasture steams (Heyer et al.
1990). This species is widely distributed along southeastern
and southern Brazil, eastern Paraguay and Argentina (Kwet
and Di-Bernardo 1999). Although there are reports of trema-
todes (Kloss 1971, Rodrigues and Rodrigues 1971, Faria
1978, Rodrigues et al. 1978), nematodes (Rodrigues et al.
1982, Vicente et al. 1990) and ixodid ticks (Woehl 2002) from
B. ictericus in Brazil, no studies exist on the parasite commu-
nity structure of this toad. In the present study we report
the metazoan parasites of the yellow Cururu toad, B. ic-
tericus at the component and infracommunity level from Rio
de Janeiro, Brazil.
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Materials and methods

From April 2002 to August 2003, 32 specimens of Bufo ic-
tericus were examined from the locality of Miguel Pereira
(22°27´S, 43°28´W), State of Rio de Janeiro, Brazil; and were
identified according to Heyer et al. (1990). The toads had been
collected by hand and were killed by freezing and weighed
50–450 (237.5 ± 85.9) g; the average wet weights of male
(236.5 ± 50.8 g, N = 10) and female (300 ± 105.4 g, N = 22)
specimens were significantly different (t = –2.538, p = 0.031).
The analysis included only parasite species with prevalence
higher than 10% (Bush et al. 1990). The variance-to-mean
ratio of parasite abundance (index of dispersion) was used to
determine distribution patterns and its significance was test-
ed using d statistical test, if values of d are higher than 1.96, an
aggregated distribution is likely (Ludwig and Reynolds 1988).
The dominance frequencies of each parasite species were cal-

culated according to Rohde et al. (1995); also, the Berger-
Parker index of dominance was calculated for each parasite
infracommunity (Magurran 1988). Spearman’s rank correla-
tion coefficient rs was calculated to determine possible corre-
lations between the total weight of hosts and the abundance
of parasites. Pearson’s correlation coefficient r was used as an
indication of the relationship between the host’s weight and
the prevalence of parasites, following arcsine transformation
of the prevalence data (Zar 1996) and the splitting of the host
sample into four 50 g intervals. The effect of host sex on abun-
dance and prevalence of parasites was tested using the Zc nor-
mal approximation to the Mann-Whitney test and the Fisher
exact test, respectively. Parasite species diversity was calcu-
lated using the Brillouin index (H) (Zar 1996). The probable
variation of diversity and species richness in relation to host
sex (Mann-Whitney test) and to host total weight (Spearman’s
rank correlation coefficient) was tested. The possible inter-
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Table I. Prevalence, intensity range, mean intensity, mean abundance, and site of infection of metazoan parasites found in 32 specimens of
Bufo ictericus from Miguel Pereira, State of Rio de Janeiro, Brazil

Parasites Prevalence Intensity Mean intensity Mean abundance Site of
(%) range ± SD ± SD infection

Digenea
Gorgoderina parvicava§

CHIOC 36434, 36435, 35436
6.2 1–32 16.5 ± 21.9 1 ± 5.6 urinary bladder

Mesocoelium monas
CHIOC 36437, 36438

18.7 6–3700 694.3 ± 1478.7 130.1 ± 654.5 intestine

Nematoda
Aplectana membranosa
CHIOC 35291

37.5 1–61 11.5 ± 17.2 4.3 ± 11.7 rectum

Aplectana sp. (larval)
CHIOC 35292

18.7 1–13 4.8 ± 4.3 0.9 ± 2.5 rectum

Falcaustra mascula
CHIOC 35293

15.6 1–3 1.2 ± 0.4 0.1 ± 0.4 small intestine

Oswaldocruzia lopesi§
CHIOC 35294

47 1–31 6.8 ± 8.7 3.2 ± 6.8 small intestine

Oswaldocruzia mazzai§
CHIOC 35295

6 1–2 1.5 ± 0.7 <0.1 small intestine

Oswaldocruzia subauricularis§

CHIOC 35296
12.5 1–9 4.5 ± 4.1 0.5 ± 1.9 small intestine

Oswaldocruzia sp.
CHIOC 35297

15.6 1–8 3.6 ± 3.2 0.5 ± 1.7 small intestine

Oxyascaris sp.§
CHIOC 35298

3 – 1 <0.1 rectum

Parapharyngodon alvarengai§
CHIOC 35299

3 – 1 <0.1 rectum

Rhabdias elegans§

CHIOC 35300
3 – 1 <0.1 lung

Rhabdias fuelleborni
CHIOC 35301

53.1 1–31 8 ± 8.8 4.2 ± 7.5 lung

Rhabdias sphaerocephala§

CHIOC 35302
3 – 1 <0.1 lung

Strongyloides sp.
CHIOC 35303

3 – 1 <0.1 small intestine

Acari
Amblyomma rotundatum
IBSP 8726

63 1–234 50.2 ± 71.4 31.4 ± 61.1 body surface

§New host records.



Metazoan parasites of Bufo ictericus from Brazil

specific association between gastrointestinal concurrent
species was determined using the χ2 test. Possible covariation
among the abundance of concurrent species was analyzed us-
ing the Spearman’s rank correlation coefficient. Ectoparasite
and endoparasite larval stages were not included in this analy-
sis because only one species of each group was collected.
Ecological terminology follows Bush et al. (1997). Statistical
significance level was set at p<0.05. Voucher specimens of
parasite species were deposited in the Coleçno Helmintoló-
gica do Instituto Oswaldo Cruz (CHIOC), Rio de Janeiro and
in the Coleçno Acarológica do Instituto Butantn (IBSP), Sno
Paulo, Brazil.

Results

Component community
Sixteen species of metazoan parasites were collected (Table
I). Mesocoelium monas (Rudolphi, 1819) was the most abun-
dant species with 4166 specimens collected (73.6% of all par-
asites) and the tick Amblyomma rotundatum Koch, 1844 was
the species with the highest frequency of dominance (16%)
following by Oswaldocruzia lopesi (7%) and Aplectana mem-
branosa (6%). All parasites of B. ictericus showed the typical
aggregated pattern of distribution observed in many parasite
systems (Table II). The mean abundance and prevalence of all
parasite species were not significantly correlated with host’s
weight. Both mean abundance and prevalence of M. monas
were significantly different, being higher in females (412.5,
40%, N = 10) than in male toads (1.9, 9.1%, N = 22) (Zc =
–2.2, p = 0.02; Fisher exact test = 0.04).

Infracommunities
Ninety-seven percent of B. ictericus specimens were para-
sitized by at least one parasite species. A total of 5661 indi-
vidual parasites were collected with a mean of 176.5 ± 651.6
parasites/toad. Total parasite abundance was not significant-
ly correlated with weight or sex of toads examined. Infections

with multiple species were common with 0, 1, 2, 3, 4, 5, and
6 species occurring in 1 (3.1%), 2 (6.3%), 9 (28.1%), 7
(21.8%), 9 (28.1%), 2 (6.3%), and 2 (6.3%) individual toads,
respectively; only one host (3.1%) was not parasitized. The
Berger-Parker index of dominance for the infracommunities
was 0.713 ± 0.228, and 0.690 ± 0.279 when A. rotundatum
was not included in the infracommunities. The mean value of
the Brillouin index of diversity (H) was 0.379 ± 0.499 and
individual values were not significantly correlated with host
total weight, but differences were observed between male and
female toads (Zc = –2.197, p = 0.027). Parasite species rich-
ness (3.1 ± 1.4, 1–6) was not significantly correlated with
weight of the host and no significant differences were
observed between male and female hosts. Only one pair of
gastrointestinal species showed significant positive associa-
tion: Oswaldocruzia lopesi-Mesocoelium monas (χ2 = 5.58;
p = 0.018). No pair of species showed significant positive
covariation between their abundances.

Discussion

In the present report, nematodes represented 81.3% of the
total species in the component community of B. ictericus. The
composition of the majority of parasite communities of
bufonid amphibians shows a higher number of nematode
species (Goldberg and Bursey 1991a, b, 1992; Goldberg et al.
1995a, b; Galicia-Guerrero et al. 2000; Bolek and Coggins
2000, 2003; Iannacone 2003a; Ragoo and Omah-Maharaj
2003) than trematodes as observed for several ranid hosts
(McAlpine 1997, Gilliland and Muzzall 1999, Bolek and
Coggins 2000, Muzzall et al. 2001, Paredes-Calderón et al.
2004). Terrestrial toads predominantly feed on ants, beetles
and other terrestrial invertebrates, therefore preventing them
from becoming infected with a high species richness of trema-
todes which commonly infect aquatic amphibians such as
ranids. M. monas is an exception in this case because it is a
trematode that uses terrestrial gastropods as the first and sec-
ond intermediate host (Wong and Bundy 1985), but again it
makes the point that these amphibians feed on terrestrial
invertebrates (Brandt 1936, Campbell 1968, Bolek and
Coggins 2003).

Some species of ticks are considered to play an important
role in regulating the population density of toads (Oba and
Schumaker 1983, Lampo and Bayliss 1996). The majority of
bufonids have terrestrial habitats (Duellman and Trueb 1986)
and some, as B. ictericus, are species with a high level of
aggregation (Izecksohn and Carvalho-Silva 2001); this char-
acteristic would favor high levels of tick infestations (Santos
et al. 2002). Lampo and Bayliss (1996) analyzed distribution
patterns of Amblyomma species on Bufo marinus from Ven-
ezuela and Brazil, showing that aggregation levels of ticks
decrease with the mean intensity of infection and higher prev-
alence and intensity of infection on male hosts. Nevertheless,
in the present paper, the infection by A. rotundatum on B. ic-
tericus showed higher values of prevalence and abundance,
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Table II. Values of dispersion index (DI) and d test for the metazoan
parasites of Bufo ictericus from Miguel Pereira, State of Rio de
Janeiro, Brazil

Parasites DI d

Mesocoelium monas 3291.38 443.9
Aplectana membranosa 31.85 36.6
Aplectana sp. 7.42 13.6
Falcaustra mascula 1.98 3.7
Oswaldocruzia lopesi 14.42 22.1
Oswaldocruzia subauricularis 6.98 13
Oswaldocruzia sp. 5.49 10.6
Rhabdias fuelleborni 13.37 20.9
Amblyomma rotundatum 118.98 78.1
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and showed no correlation with the sex of the hosts. As stat-
ed by Lampo and Bayliss (1996) this situation might be attrib-
uted to differences in susceptibility and life-history parame-
ters among Bufo species.

In the present paper a correlation between parasite preva-
lence and abundance with host weight (body mass) was not
observed. This pattern is the opposite of that in other amphib-
ian species (Bolek and Coggins 2000, 2001, 2003; Iannacone
2003a, b). An increase of parasite species richness, prevalence
and abundance could be expected in the largest host speci-
mens that present a larger surface area and ingest a more di-
verse diet. The absence of this pattern for B. ictericus has no
clear explanations, but might be related with possible ontoge-
netic changes in the feeding behavior or other unknown as-
pects of the biology of B. ictericus.

In a general way, parasite abundance and prevalence were
not affected by host sex, however, the abundance of the dige-
nean M. monas differed between male and female hosts. Host
sex is not considered to be important in structuring parasite
communities (Poulin 2001), and this is applicable to anurans
(Yoder and Coggins 1996; Joy and Bunten 1997; McAlpine
1997; Goldberg et al. 2002; Iannacone 2003a, b). Differences
in the parasite prevalence and intensity of M. monas between
female and male host specimens might be the result of eco-
logical or behavioral differences between male and female
toads (Gillilland and Muzzall 1999), nevertheless, these dif-
ferences are still unrecorded for B. ictericus.

One theoretical framework which influenced much of the
research on parasite community ecology, including several stud-
ies, is the interactive versus isolationist classification of par-
asite communities, now viewed as extremes of a continuum
rather than a dichotomy. The interactive-versus-isolationist
view of parasite communities remains the only conceptual
template available to interpret the huge variability observed in
natural assemblages of parasites (Poulin and Luque 2003).
Barton (1999) mentioned various factors to explain the depau-
perate parasite fauna typical of amphibians, including a gen-
eralized opportunistic diet, simple intestinal system, low vag-
ility and ectothermic metabolism. Bufonid amphibians are ter-
restrial species restricted to the ground, congregating in large
groups within day shelters and are generally active for a large
part of the year. In the present paper, the parasite community
of B. ictericus is dominated by nematodes but has no core
species and evidence of interspecific interactions (only one
pair of associated species), confirming its proximity to the iso-
lationist extremity of the continuum, typical of amphibian and
reptile parasite communities (Aho 1990).

Compared with the helminth communities of other Bufo
species from America, B. ictericus showed a higher species
richness at the component community level (see Table III).
Although parasite communities of amphibians from Neo-
tropical areas like South America have been scarcely docu-
mented, the present study showed that at least in species rich-
ness of helminths in bufonids, this region has the highest num-
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Table III. Helminth species richness at component community level of some species of Bufo from North and South America

Host N Species Nematode Locality Reference
richness species richness

Bufo alvarius 95 6 4 Arizona, U.S.A. Goldberg and Bursey (1991a)
Bufo americanus 47 6 3 Wisconsin, U.S.A. Bolek and Coggins (2000)
Bufo americanus 30 9 5 Wisconsin, U.S.A. Bolek and Coggins (2003)
Bufo boreas 255 5 3 California, U.S.A. Koller and Gaudin (1977)
Bufo cognatus 21 5 4 Arizona, U.S.A. Goldberg and Bursey (1991a)
Bufo cognatus 36 4 3 New Mexico, U.S.A. Goldberg et al. (1995a)
Bufo debilis 49 5 4 New Mexico, U.S.A. Goldberg et al. (1995a)
Bufo debilis 27 2 1 Texas U.S.A. McAllister et al. (1989) 
Bufo fowleri 62 13 5 North Carolina, U.S.A. Brandt (1936)
Bufo fowleri 29 11 7 Virginia, U.S.A. Campbell (1968)
Bufo hemiophrys 40 4 3 Alberta, Canada Bursey and Goldberg (1998)
Bufo houstonensis 17 6 4 Texas, U.S.A. Thomas et al. (1984)
Bufo ictericus 32 15 13 Rio de Janeiro, Brazil Present paper
Bufo marinus 167 5 3 Bermuda Linzey et al. (1998)
Bufo marinus 49 5 4 Jalisco, Mexico Galicia-Guerrero et al. (2000)
Bufo marinus 59 6 3 Trinidad and Tobago Ragoo and Omah-Maharaj (2003)
Bufo marmoreus 19 4 3 Jalisco, Mexico Galicia-Guerrero et al. (2000)
Bufo mocroscaphus 77 7 5 Arizona, U.S.A. Goldberg et al. (1996) 
Bufo punctatus 21 3 2 Arizona, U.S.A. Goldberg and Bursey (1991b)
Bufo quercicus 35 5 4 Florida, U.S.A. Goldberg and Bursey (1996)
Bufo typhonius* 27 7 6 Cuzco, Peru Bursey et al. (2001)
Bufo valiceps 23 2 1 Texas, U.S.A. McAllister et al. (1989)
Bufo woodhousii 20 2 0 Texas, U.S.A. McAllister et al. (1989)
Bufo woodhousii 61 6 4 Arizona, U.S.A. Goldberg et al. (1996)

*Only intestinal parasites.
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ber of species reported from any toad. In a general way, this
might be attributed to possible differences in the local avail-
ability of helminth species and aggregation of host popula-
tions, nevertheless, additional parasitological surveys of am-
phibians from the Neotropical region will be necessary to con-
firm this.

Acknowledgements. José L. Luque was supported by a Research
Fellowship from CNPq (Conselho Nacional de Pesquisa e Desen-
volvimento Tecnológico) during this study. Luiz E. R. Tavares and
Amanda N. Martins were supported by Student Fellowship from
CAPES (Coordenaçno de Aperfeiçoamento do Pessoal de Ensino
Superior).

References

Aho J.M. 1990. Helminth communities of amphibians and reptiles:
comparative approaches to understanding patterns and proc-
esses. In: Parasite communities: patterns and processes (Eds.
G.W. Esch, A.O. Bush and J.M. Aho). Chapman and Hall,
New York.

Barton D.P. 1997. Why are amphibian helminth communities depau-
perate? Memoirs of the Museum of Victoria, 56, 581–586.

Barton D.P. 1999. Ecology of helminth communities in tropical
Australian amphibians. International Journal for Parasitol-
ogy, 29, 921–926.

Bolek M.G., Coggins J.R. 2000. Seasonal occurrence and commu-
nity structure of helminth parasites from the Eastern Amer-
ican toad, Bufo americanus americanus, from southeastern
Wisconsin, U.S.A. Comparative Parasitology, 67, 202–209.

Bolek M.G., Coggins J.R. 2001. Seasonal occurrence and commu-
nity structure of helminth parasites in green frogs, Rana
clamitans melanota, from southeastern Wisconsin, U.S.A.
Comparative Parasitology, 68, 164–172.

Bolek M.G., Coggins J.R. 2003. Helminth community structure of
sympatric eastern American toad, Bufo americanus ameri-
canus, northern leopard frog, Rana pipiens, and blue-spotted
salamander, Ambystoma laterale, from southeastern Wiscon-
sin. Journal of Parasitology, 89, 673–680.

Boquimpani-Freitas L., Vrcibradic D., Vicente J.J., Bursey C.R., Ro-
cha C.F.D., Van Sluys M. 2001. Helminths of the horned leaf
frog, Proceratophrys appendiculata, from southeastern Bra-
zil. Journal of Helminthology, 75, 233–236. 

Brandt B.B. 1936. Parasites of certain North Carolina Salientia.
Ecological Monographs, 6, 491–532.

Bursey C.R., Goldberg S.R. 1998. Helminths of the Canadian toad,
Bufo hemiophrys (Amphibia: Anura), from Alberta, Canada.
Journal of Parasitology, 84, 617–618.

Bursey C.R., Goldberg S.R., Parmelee J.R. 2001. Gastrointestinal
helminths of 51 species of anurans from Reserva Cuzco
Amazónico, Peru. Comparative Parasitology, 68, 21–35. 

Bush A.O., Aho J.M., Kennedy C.R. 1990. Ecological versus phylo-
genetic determinants of helminth parasite community rich-
ness. Evolutionary Ecology, 4, 1–20. 

Bush A.O., Lafferty K.D., Lotz J.M., Shostak A.W. 1997. Parasit-
ology meets ecology on its own terms: Margolis et al. revis-
ited. Journal of Parasitology, 83, 575–583.

Campbell R.A. 1968. A comparative study of the parasites of certain
Salientia from Pocahontas State Park, Virginia. Virginia Jour-
nal of Sciences, 19, 13–20.

Duellman W.E., Trueb L. 1986. Biology of amphibians. McGraw-
Hill, New York.

Faria M.J. 1978. PrevalLncia de trematódeos parasitas de anfíbios
anuros, no estado do Rio de Janeiro. Atas da Sociedade de
Biologia do Rio de Janeiro, 19, 55–57. 

Frost D.R. 1985. Amphibian species of the world, a taxonomic and
geographical reference. Allen Press, Kansas.

Galicia-Guerrero S., Bursey C.R., Goldberg S.R., Salgado-Maldo-
nado G. 2000. Helminths of two sympatric toad species, Bufo
marinus (Linnaeus) and Bufo marmoreus Wiegmann, 1833
(Anura: Bufonidae) from Chamela, Jalisco, Mexico. Com-
parative Parasitology, 67, 129–133. 

Gillilland M.G., Muzzall P.M. 1999. Helminths infecting froglets of
the northern leopard frog (Rana pipiens) from Foggy Botton
Marsh, Michigan. Journal of the Helminthological Society of
Washington, 66, 73–77.

Goldberg S.R., Bursey C.R. 1991a. Helminths of three toads, Bu-
fo alvarius, Bufo cognatus (Bufonidae), and Scaphiopus
couchii (Pelobatidae), from Southern Arizona. Journal of the
Helminthological Society of Washington, 58, 142–146.

Goldberg S.R., Bursey C.R. 1991b. Helminths of the red-spotted
toad, Bufo punctatus (Anura: Bufonidae), from Southern
Arizona. Journal of the Helminthological Society of Wash-
ington, 58, 267–269.

Goldberg S.R., Bursey C.R. 1992. Helminths of the marine toad,
Bufo marinus (Anura: Bufonidae) from American Samoa.
Journal of the Helminthological Society of Washington, 59,
131–133.

Goldberg S.R., Bursey C.R. 1996. Helminths of the oak toad (Bufo
quercicus, Bufonidae) from Florida (U.S.A.). Alytes, 14, 122–
126.

Goldberg S.R., Bursey C.R. 2003. Helminths of two anuran species,
Atelopus spurrelli (Bufonidae) and Dendrobates histrionicus
(Dendrobatidae), from Colombia, South America. Parasitol-
ogy International, 52, 251–253.

Goldberg S.R., Bursey C.R., Ramos I. 1995a. The component para-
site community of three sympatric toad species, Bufo cogna-
tus, Bufo debilis (Bufonidae), and Spea multiplicata (Peloba-
tidae) from New Mexico. Journal of the Helminthological
Society of Washington, 62, 57–61.

Goldberg S.R., Bursey C.R., Tawil R. 1995b. Helminths of an intro-
duced population of the giant toad, Bufo marinus (Anura:
Bufonidae), from Bermuda. Journal of the Helminthological
Society of Washington, 62, 64–67.

Goldberg S.R., Bursey C.R., Malmos K.B., Sullivan B.K., Cheam H.
1996. Helminths of the Southwestern toad, Bufo microsca-
phus, woodhouse’s toad, Bufo woodhousii (Bufonidae), and
their hybrids from Central Arizona. Great Basin Naturalist,
56, 369–374.

Goldberg S.R., Bursey C.R., Trujillo J.D., Kaiser H. 2002. Intestinal
helminths of seven frog species from Trinidad and Tobago.
Caribbean Journal of Sciences, 38, 147–150.

Heyer W.R., Rand A.S., Cruz C.A.G., Peixoto O.L., Nelson C.E.
1990. Frogs of Boracéia. Arquivos de Zoologia de Sno Paulo,
31, 231–410.

Iannacone J. 2003a. Helmintos parásitos de Atelopus bomolochus
Peters 1973 (Anura: Bufonidae) de Piura, Peru. Gayana, 67,
9–15.

Iannacone J. 2003b. Helmintos parásitos de Telmatobius jelskii
(Peters) (Anura, Leptodactylidae) de Lima, Perú. Revista
Brasileira de Zoologia, 20, 131–134.

Izecksohn E., Carvalho-Silva S.P. 2001. Anfíbios do Município do
Rio de Janeiro. Editora UFRRJ, Rio de Janeiro.

Joy J.E., Bunten C.A. 1997. Cosmocercoides variabilis (Nematoda:
Cosmocercoidea) populations in the Eastern American toad,
Bufo a. americanus (Salientia: Bufonidae), from western
West Virginia. Journal of the Helminthological Society of
Washington, 64, 102–105.

219



JosJ L. Luque et al.

Kloss G.R. 1971. Alguns Rhabdias (Nematoda) de Bufo no Brasil.
Papéis Avulsos de Zoologia de Sno Paulo, 24, 1–52.

Koller R.L., Gaudin A.J. 1977. An analysis of helminth infections in
Bufo boreas (Amphibia: Bufonidae) and Hyla regilla (Am-
phibia: Hylidae) in southern California. Southwestern Natu-
ralist, 21, 503–509.

Kwet A., Di-Bernardo M. 1999. Pró-Mata – Anfíbios. EDIPUCRS,
Porto Alegre.

Lampo M., Bayliss P. 1996. The impact of ticks on Bufo marinus
from native habitats. Parasitology, 113, 199–206.

Linzey D.W., Bursey C.R., Linzey J.B. 1998. Seasonal occurrence of
helminths of the giant toad, Bufo marinus (Amphibia: Bu-
fonidae), in Bermuda. Journal of the Helminthological Socie-
ty of Washington, 65, 251–258. 

Ludwig J.A., Reynolds J.F. 1988. Statistical ecology: A primer on
methods and computing. Wiley-Interscience Publications,
New York.

Magurran A.E. 1988. Ecological diversity and its measurement.
Princeton University Press, Princeton.

McAllister C.T., Upton S.J., Conn D.B. 1989. A comparative study
of endoparasites in three species of sympatric Bufo (Anura:
Bufonidae), from Texas. Proceedings of the Helminthological
Society of Washington, 56, 162–167.

McAlpine D.F. 1997. Helminth communities in bullfrogs (Rana
catesbeiana), green frogs (Rana clamitans), and leopard frogs
(Rana pipiens) from New Brunswick, Canada. Canadian
Journal of Zoology, 75, 1883–1890.

Muzzall P.M., Gillilland M.G., Summer C.S., Mehne C.J. 2001.
Helminth communities of green frogs Rana clamitans La-
treille, from southwestern Michigan. Journal of Parasitology,
87, 962–968.

Oba M.S.P., Schumaker T.T.S. 1983. Estudo da biologia de Ambly-
omma rotundatum (Koch, 1844), em infestaçtes experimen-
tais de Bufo marinus (L. 1758) sob condiçtes variadas de umi-
dade relativa e de temperatura do ar. Memórias do Instituto
Butantan, 47/48, 195–204.

Paredes-Calderón L., León-Regagnon V., Gárcia-Prieto L. 2004. Hel-
minth infracommunities of Rana vaillanti Brocchi (Anura:
Ranidae) in Los Tuxtlas, Veracruz, Mexico. Journal of Para-
sitology, 90, 692–696.

Poulin R. 2001. Interactions between species and the structure of
helminth communities. Parasitology, 122, S3–S11. 

Poulin R., Luque J.L. 2003. A general test of the interactive-isola-
tionist continuum in gastrointestinal parasite communities of
fish. International Journal for Parasitology, 33, 1623–1630.

Puga S., Torres P. 1999. Helminths parasites of Eupsophus roseus
(Anura: Leptodactylidae) from southern Chile. Memórias do
Instituto Oswaldo Cruz, 94, 725–726.

(Accepted February 21, 2005)

Ragoo R.M., Omah-Maharaj I.R. 2003. Helminths of the cane toads
Bufo marinus from Trinidad, West Indies. Caribbean Journal
of Sciences, 39, 242–245.

Rohde K., Hayward C., Heap M. 1995. Aspects of the ecology of
metazoan ectoparasites of marine fishes. International Jour-
nal for Parasitology, 25, 945–970.

Rodrigues H.O., Rodrigues S.S. 1971. Sobre um novo gLnero e nova
espécie da subfamília Oxyascaridinae Freitas, 1958 (Nema-
toda, Subuluroidea). Atas da Sociedade de Biologia do Rio de
Janeiro, 15, 15–17.

Rodrigues H.O., Rodrigues S.S., Cristófaro R. 1978. Subsídios ao
estudo dos trematódeos parasitos de anfíbios de Barra do Pi-
raí, Estado do Rio de Janeiro. Atas da Sociedade de Biologia
do Rio de Janeiro, 19, 25–29.

Rodrigues H.O., Rodrigues S.S., Cristófaro R. 1982. Contribuiçno ao
conhecimento da fauna helmintológica da anfíbios de Barra
do Piraí, Estado do Rio de Janeiro. Atas da Sociedade de
Biologia do Rio de Janeiro, 23, 5–8.

Santos E.M., Botelho M.C.N., Oliveira J.B. 2002. Ectoparasitos de
anfíbios anuros (Anura, Bufonidae) capturados na estaçno
ecológica do Tapacurá, Sno Lourenço da Mata, Pernambuco,
Brasil. Entomologia y Vectores, 9, 105–113.

Thomas R.A., Nadler S.A., Jagers W.L. 1984. Helminth parasites of
the endangered Houston toad, Bufo houstonensis Sanders,
1953 (Amphibia, Bufonidae). Journal of Parasitology, 70,
1012–1013.

Vicente J.J., Rodrigues H.O., Gomes D.C., Pinto R.M. 1990. Nema-
tóides do Brasil. Parte II: Nematóides de anfíbios. Revista
Brasileira de Zoologia, 7, 549–626.

Woehl Jr. G. 2002. Infestaçno de Amblyomma rotundatum (Koch)
(Acari, Ixodidae) em sapos Bufo ictericus (Spix) (Amphibia,
Bufonidae): novo registro de hospedeiro. Revista Brasileira
de Biologia, 19, 329–333.

Wong M.S., Bundy A.P. 1985. Population distribution of Ochotere-
nella digiticauda (Nematoda: Onchocercidae) and Meso-
coelium monas (Digenea: Brachycoeliidae) in naturally in-
fected Bufo marinus (Amphibia: Bufonidae) from Jamaica.
Parasitology, 90, 457–462. 

Yoder H.R., Coggins J.R. 1996. Helminth communities in the north-
ern spring peeper, Pseudacris c. crucier Wied, and the wood
frog, Rana sylvatica Le Conte from southeastern Wisconsin.
Journal of the Helminthological Society of Washington, 63,
211–214.

Zar J.H. 1996. Biostatistical analysis. Prentice-Hall Inc. Upper Sad-
dle River, New Jersey.

220


