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Chytrid fungus parasitizing the wild amphibian 
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ABSTRACT: The present contribution is the first report of parasitosis by a chytrid fungus in wild 
anuran amphibians in Argentina, as well as the first case of amphibian mortality documented to date 
in Argentina. We report the presence of the chytrid fungus in dead adult Leptodactylus ocellatus. It 
has been suggested that chytridiomycosis is the main cause of death in several amphibian popu
lations worldwide. Our study demonstrates that chytridiomycosis afflicts L. ocellatus, a common 
widespread amphibian species, and is the first report of chytridiomycosis in the Argentinian 
lowlands. The occurrence at this latitude would indicate an extended distribution of this fungus in 
wildlife populations. It is also the first report of amphibian mortality due to chytrid fungus in our 
country. It is noteworthy that the site of collection is situated very close to sea level in a temperate 
climate zone and that this represents the southernmost record for South American wild amphibians.
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INTRODUCTION

Chytridiomycosis is an example of an emerging 
infectious disease in amphibians (Daszak et al. 1999, 
2000, 2003, Dobson & Foufopoulos 2001). It was 
described both in wild (Berger et al. 1998, Bosch et al. 
2001) and captive amphibians (Pessier et al. 1999, 
Mutschmann et al. 2000) as a new cutaneous disease 
(Pessier et al. 1999) caused by the fungal agent Batra- 
chochytriuni dendrobatidis (Longcore et al. 1999).

This disease has been suggested as one of the possi
ble causes for the decrease in the size of in amphibian 
populations worldwide (Berger et al. 1998, Daszak et 
al. 1999, Muths et al. 2003). It has also been indicated 
as the cause of mortalities in bullfrog Rana cates- 
beiana farming facilities, and the possible role of this 
species as a disease vector for wild amphibian popu
lations has been pointed out as a serious threat for the 
conservation of anurans (Mazzoni et al. 2003). 

Although different hypotheses about the effects of 
this disease on amphibians have been advanced, the 
mechanism by which this organism kills its host 
remains unclear (Berger et al. 1998, Pessier et al. 
1999). Apart from this, little is known about the role of 
the amphibians in the life-cycle of Batrachochytrium 
dendrobatidis; however, diverse studies have con
tributed to the knowledge of the biology of the fungus 
(Piotrowski et al. 2004).

Since the first report of this disease (Berger et al. 
1998), evidence of chytridiomycosis has been found in 
more than 90 amphibian species on the continents of 
North America, South America, Australia, South Africa 
and Europe (Daszak et al. 2003, Hopkins & Channing 
2003, Speare & Berger 2004). Even if the rise in the 
number of reported incidents of the disease may be 
partly attributed to an increase in worldwide research 
on the subject, it is still significant, since the outbreaks 
occurring in the wild represent a major threat for the 
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worldwide conservation of fauna (Daszak et al. 2000, 
Dobson & Foufopoulos 2001).

The large surface area of South America and its 
topographic features give rise to a wide array of cli
mates and vegetation patterns that offer a variety of 
habitats, exploited by 1742 amphibian species (39% of 
the global species richness), making the South Ameri
can batrachofauna the richest in the world (Duellman 
1999). However, few data are available on the status of 
amphibian populations in the southern regions of 
South America, such as Peru, Chile and Argentina 
(Anonymous 1999).

In South America, the disease was first detected in 
Ecuador as a result of the analysis of anurans collected 
between 1980 and 1998 (Ron & Merino 2000); it was 
detected in Venezuela in a specimen of Atelopus cru- 
cigercollected in 1986 (Bonaccorso et al. 2003). In 1999 
Mazzoni et al. (2003) reported the disease in a com
mercial farming facility for Rana catesbeiana in 
Uruguay. Recently, Seimon et al. (2005) reported the 
most recent occurrence for South America in tadpoles 
and adults of Telniatobius marmoratus.

Although there are 167 anuran species in 7 families 
in Argentina (Lavilla et al. 2000), the degree of inci
dence of fungal diseases among natural populations of 
autochthonous species (Lavilla 2001) has never been 
studied. The purpose of the present work is to report 
the first case of chytridiomycosis in Argentina, with a 
description of its epidemiologic features and of some 
aspects of the host Leptodactylus ocellatus (Anura: 
Leptodactylidae). The anuran community in the stud
ied area, the site of the chytridiomycosis outbreak, 
comprises 14 species belonging to 4 families (Lepto
dactylidae, Bufonidae, Pseudidae and Hylidae), repre
senting 51 % of the total anuran species that inhabit 
the province of Buenos Aires.

Leptodactylus ocellatus is a well-known neotropical 
frog. It is wild-captured for human consumption (Cei 
1980). It is also the most popular 'lab frog': large num
bers of individuals are used for dissection and experi
mentation in biology courses and research laboratories 
(Duellman 1999) throughout Argentina and Brazil. Its 
conservation status is 'commercially endangered' 
(Lavilla & Cei 2001). This species is found mainly in the 
eastern Amazon-Guiana region and occurs in Cerrado- 
Caatinga-Chaco and Pampean-Monte (Duellman 
1999). In Argentina, the distribution of this almost 
littoral species extends from the Misiones to the Buenos 
Aires province and up to the northern borders of the Rio 
Negro province. It is a typical inhabitant of marshes 
and streams, from sea level up to about 1000 to 1200 m 
in the pampean mountain ranges (Cei 1980). These are 
active and vigorous frogs, and due to their wide trophic 
range, they have been classified as generalist con
sumers (Gallardo 1958, 1964, Martori et al. 1983, Basso 

1990). The breeding period extends from September to 
December (Sona et al. 1989), coinciding with the spring 
season, when temperatures increase and water is most 
abundant. During the breeding season the eggs are laid 
in foam nests on the water surface, usually in shallow 
ponds or sheltered lagoons. The foam nests dissolve 
after a few days and the tadpoles adhere to submerged 
plants. The adults show definite epimeletic behavior 
toward the tadpoles, which are gregarious and display 
etepimeletic behavior towards the adults (Gallardo 
1974). The larval period lasts for about 1.5 mo, and 
the metamorphosis coincides with the drying of the 
seasonal ponds in this region.

Other parasites that have been reported for Lepto
dactylus ocellatus include Hannemania minor (Alzuet 
& Mauri 1985), frequently observed in this and other 
species of the region, as well as various species of 
nematodes and trematodes (Baker & Vaucher 1985, 
1986, Kohn & Fernandez 1988, Rodrigues et al. 1990, 
Paraense 1992).

Fig. 1. Area under investigation. 1: Buenos Aires city; 2: Rio de 
La Plata; 3: La Plata city; 4: 'El Pescado' creek; 5: area studied
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MATERIALS AND METHODS

The area under study is situated in the eastern part 
of the Buenos Aires province, on the outskirts of La 
Plata city (Fig. 1), from a hydrographic viewpoint part 
of the El Pescado creek flood valley. This watercourse 
is one of the permanent streams which are typical of 
the region, running eastward as part of the fluvial sys
tem that drains into the southwestern sector of the Rio 
de la Plata. El Pescado creek is 36 km long (Ronco et 
al. 2001) and has a drainage basin of approx. 80 km2. 
The flood valleys are dominated by grass steppes 
characteristic of the Eastern Pampean District of the 
Pampean Phytogeographic Province (Cabrera 1976); 
semi-permanent ponds that are more or less con
nected with the creek develop periodically, offering 
ample habitat diversity. According to Kópen's classifi
cation, the climate is 'temperate-humid'; rainfall 
occurs throughout the year, more intensely in spring 
and autumn. Frosts occur in winter, and the minimum 
temperatures are recorded in July (Estudios de Aguas 
Subterráneas del NorEste [E.A.S.NE] 1970). The site 
of collection is situated halfway along the course of 
El Pescado creek (35°1'S, 57°51'W), 11 m above sea 
level (m.a.s.l.) (Instituto Geográfico Militar Topo
graphic Map 3557-20-1). This site has been under 
continuous study since 1998 by G. S. Natale within 
the context of his PhD thesis project.

Upon finding dead Leptodactylus ocellatus individu
als (4 July 2002), a detailed survey of the area during 
the winter season was designed with the goal of docu
menting and quantifying the presence of dead or dying 
anurans of the diverse species of this community. Once 
collected, the specimens were carried to the labora
tory, where their general condition was assessed and 
where they were examined for macroscopic evidence 
of disease. Ventral pelvic and hindlimb skin was 
excised from selected specimens after fixation in 10% 
formalin and then paraffin-embedded for histological 
analysis. For this purpose, 5 pm thick tissue sections 
were cut, stained with hematoxylin and eosin and 

found on the banks of the ponds that are habitually 
used as breeding sites, whereas others were found in 
the grasslands that grow along El Pescado creek. The 
results of the laboratory diagnosis of the specimens' 
general condition are shown in Table 1.

Upon histological examination, fungal infection, 
indicated by the presence of chytrid fungal sporangia 
in the keratinized layer as described in previous inves
tigations (Berger et al. 1998, Pessier et al. 1999, Seimon 
et al. 2005), was found in 4 specimens.

Our diagnosis of chytridiomycosis was based on 
several morphological criteria, including the presence 
of oval to spherical zoosporangia found mainly within 
the stratum corneum, associated hyperkeratosis, the 
absence of hyphae, the presence of various develop
mental stages of the chytrid, epidermal thickening, 
and areas of focal erosion adjacent to the infection. In 
addition, the cell walls of the observed zoosporangia 
were thin, smooth and uniform, and the presence of a 
discharge tube, by means of which the zoospores may 
escape, was detected. It was often possible to identify 
the zoospores as small basophilic masses within the 
sporangia. This morphological analysis agrees with the 
description of Batrachochytriuni dendrobatidis given 
by Longcore et al. (1999).

We identified 2 different stages of infection: slight 
and severe, which were observed in 3 individuals and 
1 individual, respectively. In the cases of slight infec
tion (Fig. 2), focal erosions, containing clusters of 
between 4 and 10 spherical and oval sporangia of 
chytrid fungus, appeared in the superficial and kera
tinized layer of the epidermis, the stratum corneum. In 
the severe cases (Fig. 3), scattered sporangia were 
observed on the entire epithelial surface, restricted to 
the stratum corneum; generalized hyperkeratosis was 
also observed.

The majority of the sporangia were empty, present
ing a thin uniform wall and a clear center. Discharge 
tubes, which allow the escape of mature zoospores 
through their openings, were evident in some sporan
gia. Some of the sporangia were divided by an internal

examined under optical microscope 
to detect the presence of chytrid 
fungus. The diagnosis of chytrid
iomycosis was made according to 
the guidelines provided by Berger 
et al. (1999).

RESULTS

We found 11 dead adult Lepto- 
dactylus ocellatus individuals in the 
course of the survey carried out at 
the above site. Some of these were

Table 1. Leptodactylus ocellatus. Laboratory diagnosis of specimens condition. Six 
individuals were in an advanced state of decomposition and were not considered 
in the diagnosis. Three individuals (SP001-SP003) showed post-mortem injuries 

caused by predators

Collection
no.

Date of 
collection

General 
condition

Sample Diagnosis Infection

SP004 6 Jul 02 Good Hindlimb Positive Slight
SP001 9 Jul 02 Good Pelvic-hindlimb Positive Slight
SP002 9 Jul 02 Good Pelvic Negative -
SP003 9 Jul 02 Good Pelvic-hindlimb Positive Slight
SP004 4 Aug 02 Good Pelvic-hindlimb Positive Severe
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Fig. 2. Chytrid fungus in Leptodactylus ocellatus. Clusters 
of sporangia in stratum corneum, possibly in the initial in
fection stage (bracket). Sc: stratum corneum: Ss: stratum 
spinosum: S: sporangia: Z: zoospores within sporangium.

Scale bar = 20 pm

Fig. 3. Chytrid fungus in Leptodactylus ocellatus. Histological 
section showing extensive infection of ventral hindlimb skin. 
The stratum corneum is thickened due to infection by the chytrid 
parasite. Sc: stratum corneum: Ss: stratum spinosum: S: sporan

gia: Z: zoospores within sporangium. Scale bar = 20 pm

septum, in agreement with the condition observed in 
previous studies (Pessier et al. 1999). A few sporangia 
contained intracellular zoospores that displayed 
basophilic staining. The size of the sporangia was 7 to 
12 pm.

DISCUSSION AND CONCLUSIONS

The results of the present study confirm the presence 
of the chytrid fungus in 4 Leptodactylus ocellatus 
individuals belonging to the anuran community that 
inhabits the area under investigation. This is the first 
record of a chytrid fungus parasitizing a wild anuran in 
Argentina and this is the most southern distribution of 
this parasite reported in South America.

The monitored survey carried out in a well-defined 
area also made it possible to document the first record 

of anuran mortality in the province of Buenos Aires. In 
South America, this fungus has previously only been 
found in Uruguay in captive North American bullfrogs 
Rana catesbeiana farmed for the international restau
rant trade (Mazzoni et al. 2003). In the latter study, it 
was suggested that R. catesbeiana may be acting as a 
vector of chytridiomycosis into wild native anuran pop
ulations. However, no records of occurrence of this dis
ease in any of the certified farming facilities in the area 
studied were found. Moreover, no feral individuals of 
this exotic species have been recorded in the province 
of Buenos Aires.

Our finding of dead amphibians during the winter 
season agrees with previous observations that many 
deaths from chytridiomycosis occur either during the 
cooler time of the year at any given location or in pop
ulations inhabiting high-altitude regions (Berger et al. 
1998, Lips 1998, 1999, Bosch et al. 2001, Bradley et al. 
2002). However, it should be emphasized that the 
present finding occurred in mid-winter (July), when 
annual temperatures are at their lowest, in contrast 
with other documented cases (Daszak et al. 1999, 
Bradley et al. 2002) in which the outbreak occurred 
during the late winter and early spring, when temper
atures were rising.

Piotrowski et al. (2004) found that the optimal tem
perature for the development of the fungus is 17 to 
25°C in laboratory conditions; however, Batracho- 
chytriuni dendrobatidis can grow within a wide range 
of temperatures (4 to 25°C). Despite this information, it 
has not yet been possible to establish the complete life
cycle of this pathogen in the area. Because anurans are 
not normally active during the winter, there are no 
available hosts for the fungus to infect during this sea
son, even if other environmental variables are optimal 
for fungal growth.

It is also worth remarking that the collection site is 
situated close to sea level (11 m.a.s.l.), in contrast with 
most other records to date, which are based on col
lection sites from higher locations, from 500 to over 
4000 m.a.s.l.

The site of this chytridiomycosis outbreak has been 
monitored continuously since 1998, and had been vis
ited on other occasions prior to that date. Consequently, 
the 2002 amphibian mortality is likely a new occur
rence. This may permit us to date the moment at which 
the disease emerged more accurately, in accordance 
with the proposal of Daszak et al. (2003). Our finding of 
2 infection stages agrees with the observations made by 
Piotrowski et al. (2004); in the present case an initial 
(n = 3) and an advanced (n = 1) stage of infection were 
distinguished.

We conclude that some of the individuals (n = 4) 
were affected by chytridiomycosis, but the studies that 
were carried out are not sufficient to establish the 
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cause of death. Nevertheless, we believe that chytrid
iomycosis was not the only cause of mortality, but 
rather that there were a number of synergistically 
interacting factors. In most individuals, the degree of 
infection was not severe, and the animals did not 
exhibit the external lesions that are indicative of 
advanced disease. Possibly the low temperatures and 
frosts recorded on the days when mortality occurred 
were factors contributing to the death of these speci
mens.

Due to the characteristics of its basin, El Pescado 
creek could be acting as a means to disperse the dis
ease into other communities in the area. If this were 
the case, we would expect the present finding to be 
non-random and the disease to be present throughout 
the entire area of influence of this watercourse.

As this species, the 'rana criolla' Leptodactylus ocel- 
latus, is widespread in our country, further studies in 
the region are necessary in order to determine whether 
the presence of chytrid is natural or whether it has 
been introduced by human activities, to obtain infor
mation on the prevalence and habitat specialization of 
the chytrid fungus in different areas of Argentina, and 
also to study the possible infection of other species 
belonging to the local anuran community.
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