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 Sandwiched between the Andes Mountains to the east, the 
Pacific Ocean to the west, and the Atacama Desert to the north, 
a narrow strip of southern Chile houses temperate humid for-
est (Aravena et al. 2002). These forests are biologically unique 
owing to their isolation. The temperate humid forests of south-
west South America have been isolated since the Tertiary Period 
(Aravena et al. 2002; Villagrán and Hinojosa 1997) and house sig-
nificant numbers of endemic plants and animals (Aravena et al. 

2002; Armesto et al. 1996; Arroyo et al. 1996). Not surprisingly, 
the amphibian fauna is largely endemic. There are minimally 37 
anurans unique to these forests, constituting no less than 85% of 
the regional amphibian fauna including three endemic genera 
and an endemic family to Chile (Calyptocephalella, Insuetophry-
nus, Telmatobufo, and the Calyptocephalellidae, respectively) 
(Díaz-Páez et al. 2008; Vidal et al. 2008). One of the amphibians 
found only in these southern forests is the Chile Mountains False 
Toad, Telmatobufo venustus (Figs. 1A–C).
 In 1899, Philippi described Bufo venustus from four speci-
mens collected in the Andean foothills of southern Chile. In 
1952, Schmidt erected the genus Telmatobufo. Formas and Ve-
loso reassigned Bufo venustus to Telmatobufo venustus in 1982. 
The genus contains three other species: T. australis (Formas 
1972), T. bullocki (Schmidt 1952), and T. ignotus (Cuevas 2010). 
All known Telmatobufo are endemic to southern Chile. Formas 
et al. (2001) discussed taxonomic relationships among the then-
recognized three species of Telmatobufo. Hypothesized phyloge-
netic relationships between Telmatobufo and Calyptocephalella 
(=Caudiverbera) have been proposed (e.g., Correa et al. 2006; 
Formas and Espinoza 1975; Frost et al. 2006; Lynch 1978; Núñez 
et al. 2000). Correa et al. (2006) indicated that the closest living 
lineage of frogs to Telmatobufo and Caudiverbera (now Calypto-
cephalella) (tribe Calyptocephalellini) are Australian myobatra-
chids and limnodynastids. The Calyptocephalellini may be an-
cient. Núñez and Formas (2000) indicated that the lineage that 
led to the Calyptocephalellini diverged around 35 million years 
ago and that the extant species of Telmatobufo emerged approxi-
mately 20–25 million years ago. Donoso et al. (2010) suggested 
that the Calyptocephalellidae may represent a relict lineage of 
Gondwanian origin. 
 Telmatobufo venustus is known from the western slopes of 
the Chilean Andes from 28.5° to 38.5°S, and between 1500 and 
1700 m elevation (Díaz et al. 1983; Stuart et al. 2008). There are 
three known historical areas where T. venustus has been re-
ported: Cordillera de Chillán, Provincia de Ñuble (VIII Región), 
Ralco, Provincia del Bío-Bío (VIII Región), and Altos de Lircay, 
Provincia de Talca (VII Region) (Formas et al. 2001). We refer to 
“areas” rather than localities because in one of the three cases 
above, the exact locality is not known. The specific location of 
the type locality within the Cordillera de Chillán was not in-
cluded in the description of the species, but is simply referred 
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to as the Andean foothills of southern Chile, east of Chillán and 
Cautín (Philippi 1899). No observation of the species has been 
reported from that area since. One tadpole was reported from 
Ralco Province and no further observations have been reported 
there (Díaz et al. 1983); further, the locality now lies beneath a 
lake created by a dam that went in after the tadpole was observed 
there. The only locality for which recent observations have been 
made by the authors here and in the literature is Altos de Lircay, 
Provincia de Talca (VII Region) (Fig. 2). 
 The Chile Mountains False Toad inhabits temperate Noth-
ofagus (Southern Beech) forests (Stuart et al. 2008). It has been 
proposed that a stream-adapted tadpole is a shared character 
among all Telmatobufo (Cuevas and Cifuentes 2009; Formas et 
al. 2001). This has been observed in T. venustus (Díaz et al. 1983) 
and in T. australis and T. bullocki (pers. obs.). Veloso et al. (2004; 
see also Stuart et al. 2008) indicated that “reproduction is un-
known, though it probably takes place by larval development 
in water.” The statement is partly inaccurate as the tadpole of 
T. venustus had already been described by Díaz et al. (1983) as 
a stream-adapted “mountain type larvae” with an oral disk that 
serves as an anchor in fast flowing mountain streams (Figs. 1B, 
1C). 
 Telmatobufo venustus is secretive and all species of Telmato-
bufo appear to be seldom encountered. Cuevas (2010) indicated 
that “Since the description of this genus (Schmidt 1952), speci-
mens of only 20 adults of the three species have been collected. 
These have been from Cabrerias, Llancahue, Cerro Pûschel (T. 
australis); Parque Nacional Nahuelbuta, Rucapehuen (T. bull-
ocki); and Altos de Vilches (T. venustus).” Adult T. venustus were 
recorded for the first time in 100 years in 1999 (Stuart et al. 2008; 
Veloso et al. 2004). The larval form was not described until 1983, 
84 years after the species’ description. Veloso (2006) reported 
that only adult specimens, not juveniles or subadults, have been 
observed. During our recent (2011) surveys we encountered sev-
eral specimens of the even rarer Telmatobufo bullocki (Figs. 3, 
4) in Nothofagus forests of the Butamalal River drainage system 
(Fenolio et al., in prep.).
 Habitat loss, particularly conversion of Nothofagus forests 
to pine and eucalyptus, is affecting Telmatobufo (Cuevas 2010; 
Rabanal and Núñez 2009; Stuart et al. 2008; Veloso et al. 2004). 
Cuevas and Cifuentes (2009) argued that the life history of frogs 
like Telmatobufo, having a stream-adapted tadpole with specific 
habitat requirements, puts them at risk owing to anthropogenic 
environmental changes in south Chile. One example concerns 
heavy sediments and siltation of the streams from human ac-
tivities in the areas where Telmatobufo are found; siltation could 
adversely affect the larval stages of these ancient amphibians 
(Sánchez 2010). Forest fire comprises another significant threat 
to T. venustus (Veloso 2006). More survey work is needed to de-
termine population status (Stuart et al. 2008; Veloso et al. 2004). 
 We performed visual surveys of streams in the Reserva Na-
cional Altos de Lircay, in the Región del Libertador Bernardo 
O’Higgins, Chile, from January through April of 2010 and 2011, 
for T. venustus. Fifty person-hours were spent searching two 
streams within the park; due to concerns about illegal collect-
ing, the exact locations are not included here. We encountered 10 
adults, all at night along mountain streams, on boulders, and in 
spray zones (Figs. 2, 5–7). Skin swabs from eight of the ten speci-
mens were sent to the lab of one of the authors (M.G.L.). No frogs 
were removed from the wild. The swabs tested negative for am-
phibian chytrid fungus (Batrachochytrium dendrobatidis, or Bd). 
Amphibian chytrid fungus is a concern as it was first reported 

in Chile by Solís et al. (2010) in an invasive amphibian (Xenopus 
laevis) and subsequently by Bourke et al. (2010, 2011) in native 
species. 
 Methods for detecting Bd were as follows: Frogs were collect-
ed and swabbed using a new set of vinyl gloves per specimen. 
Frogs were individually swabbed using sterile polyester tipped 
applicators (Puritan Medical, Guilford ME). Polyester tipped ap-
plicators were gently wiped on the gular region, the flank region, 
the bottoms of the hands and feet, and along the ventral surface 
for 12 passes per body region. When dry, the tips of the swabs 
were transferred to individual sterile tubes and stored at 4°C until 

Fig. 1. (A) An adult Telmatobufo venustus at rest on a streamside 
boulder; note the developed webbing between the toes. (B) Telmato-
bufo tadpoles are dorsoventrally flattened and have a suctorial disk 
(C) for attachment to the substrate in flowing waters.
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extracted and assayed. The tip of the polyester applicator was 
transferred to a 2 ml cryovial, 100 µl of Prepman Ultra (Applied 
Biosystems, Foster City, California) was added followed by 50 mg 
0.5 mm glass beads for extraction. The tubes were vortexed and 
homogenized for 1 min in a Mini BeadBeate (Biospec Products), 
then placed in boiling water for 10 min, cooled for 1 min, cen-
trifuged at 14,000 rpm for 3 min in a Marathon 16KM centrifuge 
(Fisher Scientific) after which the liquid was transferred using a 
micropipette to clean 0.6 ml microcentrifuge tubes. The recov-
ered supernatant was then stored at 4ºC until assayed using the 
quantitative real-time PCR protocol of Boyle et al. (2004) using 1 
µl of the extract as the DNA template.
 The apparent absence of Bd in one remaining population of 
T. venustus may not be conclusive owing to the problem faced by 
all field biologists working with rare or reclusive species—small 
sample sizes. Invasive species have done irreparable damage 
to native Chilean fauna (De Buen 1959; Jaksic, 1998; Jaksic and 
Fuentes 1991; Jaksic et al., 2002; Lobos and Jaksic, 2004; Lobos 
and Measey, 2002; Lobos et al. 1999, 2005). Our field team has 
surveyed streams for three species of Telmatobufo. Where trout 

Fig. 2. Telmatobufo venustus is known only from the Lircay River system.
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Fig. 3. Telmatobufo bullocki, critically endangered, is one of the 
rarest amphibians in the world.  Until its recent rediscovery it was 
thought to be extinct.

Fig. 4. Obstacles to finding Telmatobufo bullocki include difficult ter-
rain and the frog’s habit of burying itself deep under large logs.  This 
adult female was found after hours of searching.
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are absent (one stream for T. venustus, one stream for T. bullocki, 
and one stream for T. australis), their tadpoles have been found. 
During the surveys in Reserva Nacional Altos de Lircay we have 
encountered adult T. venustus in two streams but found tadpoles 
in only one of them. Introduced salmonid fish (Rainbow Trout, 
Oncorhynchus mykiss) are common in the stream where we have 
been unable to locate tadpoles. A local park ranger and a for-
mer landowner indicated that trout were introduced to the first 
stream in the mid-1960s. Introduced trout could prey on the tad-
poles, and in fact introduced fish have been implicated in other 
montane stream amphibian declines (e.g., Adams 1999; Collins 
and Storfer 2003; Kats and Ferrer 2003). If indeed successful re-
cruitment has been dwindling, or has stopped altogether, we 
may have observed the last, aged individuals of a non-reproduc-
ing metapopulation at the first stream.
 Based on these field surveys and an analysis of the literature, 
we make several recommendations for conservation measures 
with Telmatobufo venustus. This species is listed currently as EN, 
endangered (IUCN 2011) but it is now apparent that it meets two 
of the conditions for an elevated IUCN listing of CR, critically 
endangered (only one is required; IUCN 2011): 1) In category B, 
subcategory 1, of section V, this species has an estimated range of 
less than 100 km2; Reserva Nacional Altos de Lircay is a small re-
serve of 12.163 hectares (= 0.12163 km2) in size and encompasses 
the only known streams in the area where the species has been 
reported during the past 25 years. There are two subconditions: 
The first subcondition (category B, section 1, subsection a), is 
met in that if there are multiple remaining populations outside 
of Reserva Nacional Altos de Lircay, they are severely fragment-
ed; however, we suspect that there is only a single location with 
viable populations of the species (Reserva Nacional Altos de Lir-
cay). The second subcondition (category B, section 1, subsection 
b (iii)), is met in that the quality of larval habitat is degrading due 
to the presence of the introduced salmonid fish (Rainbow Trout, 
O. mykiss). Further habitat degradation may occur as a result of 
Bd, which has been reported in non-native Xenopus from Chile 
(Solís et al. 2010) and in native species from south Chile (Bourke 
et al. 2010, 2011).
 2) Category A, subcategory 4, of section V, requires that a spe-
cies have an observed, estimated, inferred, projected or suspect-
ed population size reduction of X ≥ 80% over any 10-year or three-
generation period, whichever is longer (up to a maximum of 100 
years in the future), where the time period must include both the 

past and the future, and where the reduction or its causes may 
not have ceased OR may not be understood OR may not be re-
versible, based on (category A, section 1, subsection e): the effects 
of introduced species (Rainbow Trout, O. mykiss, in many of their 
breeding streams) and the potential arrival of an emergent infec-
tious amphibian disease (Bd), now present in south Chile. 
 Second, based on significant and continuing habitat loss and 
on subsequent population fragmentation that all Telmatobufo 
species have suffered, we propose that ex-situ assurance colo-
nies of Telmatobufo, including T. venustus, be established imme-
diately within Chile. The National Zoo of Chile in Santiago and 
the Atlanta Botanical Garden have a four-year-old partnership 
that developed facilities to support a captive assurance colony 
of Darwin’s Frogs, Rhinoderma darwinii, at the zoo. That facility 
is now operational, amphibian keepers have been trained and 
are in place, and the program has reproducing groups of R. dar-
winii. These stakeholders are looking to expand their program 
to support other threatened amphibians of Chile. Facilities exist 
now and permits have been obtained from the government of 
Chile for the immediate creation of assurance colonies of three 
species of Telmatobufo (T. venustus, T. bullocki, and T. australis). 
The goal is to create the assurance colonies before wild popu-
lations drop to numbers so low that assurance colonies cannot 
be created. Amphibian specialists from the Atlanta Botanical 
Garden’s amphibian conservation program, with experience in 
captive breeding of endangered amphibians, will support the ef-
fort at the National Zoo of Chile in the same way that the zoo 
was supported while the Darwin’s Frog facility was created and 
populated with groups of frogs. Fund raising is a joint venture. 
Involved stakeholders believe that retaining the assurance colo-
nies within Chile provides the effort with local enthusiasm for 
the conservation of native and endangered amphibians, render-
ing a project that is likely to endure. Ensuring the future survival 
of the ancient Calyptocephalellidae requires an expansion of 
existing partnerships to involve the zoological community, am-
phibian conservation oriented programs (such as those at the 
Atlanta Botanical Garden), the Chilean Forestry industry, and 
governmental wildlife authorities and respective agencies. Only 
with support from all pertinent parties can work toward a com-
prehensive conservation program occur. Such a program could 
be modeled after a collaborative effort like Partners for Amphib-
ian and Reptile Conservation (PARC; see Gibbons 2005; http://
www.parcplace.org/). 

Fig. 5. The upper reaches of the Lircay River are subject to sudden 
snowfall and sleet. Nonetheless there is amphibian activity during 
this period.
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Fig. 6. Telmatobufo venustus select resting sites at night on boulders 
in the splash zone. All specimens of this species across the last 25 
years have been found in headwater streams of the Lircay River.
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 Third, the remaining streams in which T. venustus has been 
observed are all within the Reserva Nacional Altos de Lircay. It 
would be presumptuous and inappropriate to mandate anything 
here but we recommend that the reserve consider the implemen-
tation of a program to control the trout in the headwater tribu-
taries of these streams. The first step would have to include re-
moval of the introduced salmonid fishes from the stream where 
surviving individuals of T. venustus have been observed. After 
this, fish exclusion devices would have to be implemented along 
lower regions of the streams, below the areas where frogs can still 
be found, to prevent recolonization of the headwaters by trout. 
Because these streams are the only remaining localities in which 
T. venustus has been recently observed, it is critical to take action 
within the reserve to protect remaining populations. A collabo-
ration between the organizers of assurance colonies of T. venus-
tus and the Reserva Nacional Altos de Lircay would be an ideal 
next step in that tadpoles could be released, post fish removal, 
in appropriate drainage systems to help bolster existing lineag-
es (keeping careful track of and releasing appropriate genetic 
stocks per stream according to parentage). An additional step to-
ward the conservation of T. venustus in Reserva Nacional Altos de 
Lircay might be signage for visitors to the reserve, making them 
aware of these unique natural treasures that are endemic to Chile 
and in fact, may now only be found within the boundaries of the 
reserve. Special funds pertaining to the conservation of Chile’s 
critically imperiled amphibians, from the Chilean government, 
would also go a long way toward these ends.
 Finally, we recommend regular monitoring of wild popula-
tions for emergent infectious amphibian disease such as Bd and 

ranavirus. Since monitoring of these diseases in wild populations 
of Darwin’s Frogs already occurs via the partnership between the 
National Zoo of Chile and the Atlanta Botanical Garden, an ex-
pansion of that program to include regular disease monitoring 
in all Telmatobufo species is in progress. 
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