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ABSTRACT: In an effort to assess the current geographic distribution of the critically endangered frog Telmatobufo bullocki
Schmidt, 1952, we conducted several field surveys in the Nahuelbuta mountain range in central-south Chile. We surveyed
historic localities cited in the literature, and potential new localities in private forestry areas. Telmatobufo bullocki was
found in six localities: four historic and two new. The discovery of new populations and the confirmation of the persistence
of the species in at least four historic localities open new perspectives for the conservation of this threatened species.

The genus Telmatobufo Schmidt, 1952 comprises four
species [T australis Formas, 1972; T bullocki Schmidt,
1952; T ignotus Cuevas, 2010 and, T venustus (Philippi,
1899)] distributed in the temperate forests of central
and southern Chile (35°30'-41°10" S) (Cei 1962; Formas
and Pugin 1979; Formas and Veloso 1982; Formas et
al. 2001; Cuevas 2010; 2011). All Telmatobufo species
are associated with cold mountain streams and their
tadpoles are of the “mountain stream type”, Group 1V,
sensu Orton (1953). The tadpoles are adapted to live and
feed in fast flowing waters: they have a sucker-like oral
disc to anchor themselves to submerged boulders (Figure
1E), strong paddle-shaped tails and a dorso-ventrally
flattened body (Figures 1C and 1D) (Formas 1972; Diaz
et al. 1983; Formas 1988; Lavilla 1988). The adults have
well-developed inter-digital webbing between their
toes (Figure 1B), and Péfaur (1971) noted that captive T.
bullocki could remain completely submerged for more than
one and a half hours, suggesting great affinity with aquatic
environments.

Currently Telmatobufo bullocki (Figure 1A) is considered
one of the most endangered species of amphibians in
Chile and the world. It has been classified as critically
endangered by the IUCN (2012), and listed as 5" of the
100 most Evolutionarily Distinct and Globally Endangered
(EDGE) amphibians (http://www.edgeofexistence.org),
based on EDGE Scores sensu Isaacetal.(2007). Thisranking
takes into account the level of threat and phylogeny of the
species, where the taxa with major conservation problems
and a distinctive evolutionary history are given priority in
conservation action plans. More recently, the species was
also listed as one of the 100 most endangered species in
the world, in a list which includes both animals and plants
(Baillie and Butcher 2012).

Since its original description in 1952 by Schmidt, T
bullocki has been recorded in at least five localities on the
eastern slopes of the Nahuelbuta mountain range, and in

six localities on the western slopes. The species was also
recorded in Quirihue (Nuble Province, Biobio Region),
approximately 150 km north of the Nahuelbuta range
(Escobar et al. 2005). A putative third population north of
the Nahuelbuta range was reported by Donoso et al. (2010)
in a small protected area of a Maulino deciduous forest in
Los Queules National Reserve, Maule Region. However,
Cuevas (2010) considered this population to be the newly
described Telmatobufo ignotus, and described this area as
the type locality of the species. However, it is possible that
the Telmatobufo population in Quirihue corresponds to T.
ignotus instead of T. bullocki, as it is geographically closer
to Los Queules National Reserve than the Nahuelbuta
range. Mostrecords of T bullocki in the literature date from
the 1960s to the 1990s, and the species was considered
lost for several years as many surveys conducted in the
Nahuelbuta area by different specialist groups failed to
find any specimens.

In an effort to assess the current status of historic
T bullocki populations, and to find new localities, we
conducted several field surveys between December
2008 and December 2012. We surveyed several historic
locations, and previously un-surveyed localities within
the Nahuelbuta range, mainly in private forestry areas.
Surveys were conducted under permit number 13-2011
IX, issued by Departamento de Areas Silvestres Protegidas,
Regién de la Araucania, of the Corporacién Nacional
Forestal, CONAF, and permit number 6977 from Servicio
Agricola y Ganadero, SAG. Surveys were conducted during
daylight hours (looking under logs, fallen tree trunks and
other possible refuges), and nocturnally (looking for active
animals using a head-torch). We surveyed both aquatic
habitat (in search of tadpoles and breeding adults), and
terrestrial habitat adjacent to streams. Animals were
identified as T bullockiby visual inspection of characteristic
features such as their yellow inter-ocular spots and their
dorsal and paratoid gland pattern in adults (Schmidt
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1952; Formas et al. 2001), and the oral disc (a sucker-
like mouth, Figure 2E) and flattened bodies in tadpoles
(Formas 1988). Due to its high risk conservation status we
did not collect any voucher specimens, but all encountered
individuals were photographed. Photographs have been
deposited at Herpetological Collection of Universidad de
Concepcion, Chile (MZUC 34191).

We found specimens of T bullocki at six localities
(Figure 2, Table 1). Four of these correspond to historic
(Elicura, Estero La Cueva, Caramavida, and Estero Los
Lleulles), and two are new localities for this species: Rio
Butamalal, 19 km southeast from Cafiete (37°50' S, 73°10’
W; 424 m asl); and Predio Chivilingo (Private Conservation

Area), 5.4 km southeast from Lota (37°07' S, 73°06" W;
363 m asl). Despite several surveys, the species was not
found at some historic locations: Ramadillas, Vanerias
and Estero Cabrerias (Parque Nacional Nahuelbuta), and
Vegas Blancas. The newly discovered population in Rio
Butamalal is in a privately owned large patch of mature and
secondary native forest, while the population in Chivilingo
is in a very small privately owned secondary native forest
patch surrounded by exotic forestry plantation.
Telmatobufo bullockihas been considered a rare species
since its description. Only a few specimens have ever been
collected, and even Dr. Bullock (after whom the species is
named) only encountered the species on three occasions

FIGURE 1. Specimens of T. bullocki from Butamalal River in the Nahuelbuta mountain range. A) Adult male, B) Inter-digital webbing between the toes
of the adult specimen, C) Tadpole (Stage 27 Gosner), D) Pre-metamorphic specimen (Stage 38 Gosner), E) Sucker-like oral disc of the tadpole (Stage 26

Gosner). Scale bar=1 cm.
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TABLE 1. T bullocki records including historic and new records (*Historic localities corroborated in the field; **New localities). Some close localities are
represented under the same label. Some references only give locality names, no coordinates provided.

LABEL  LOCALITY NAME LATITUDE LONGITUDE REFERENCE
1 Lota - Venegas (1975)
2% Predio Chivilingo 37°07'S 73°06' W This publication
Ramadillas - Donoso-Barros (1972)
3 - Formas and Veloso (1982)
- Formas et al. (2001)
Caramavida - Formas and Veloso (1982)
- - Formas et al. (2001)
4 37°42'S 73°12' W This publication
Rucapehuén 37°40' S 73°25' W Nufiez and Formas (2000)
5 Estero La Cueva 37°40'S 73°25'W Formas (1988)
37°44' S 73°08' W This publication
6%* Rio Butamalal 37°50' S 73°10' W This publication
7 Estero Cabrerias - Cei (1962)
g+ Elicura - - Sanfeliu (1969)
37°54'S 73°13' W This publication
9 \(/lii:reélllzsNacional Nahuelbuta) ) Péfaur (1971)
10 ](EPS:\ia?lg ZIi\lbarfii)lgzjl Nahuelbuta) ) Péfaur (1971)
Vegas Blancas - Cei (1962)
11 Vegas de Rucapillan - Péfaur (1971)
Estero Los Lleulles - - Péfaur (1971)
12* - - Duellman (1975)
37°47'S 72°48' W This publication
during his numerous trips to Nahuelbuta (Bullock 1954). 7050
Sightings that followed its discovery were scarce, and in {
the IUCN Red List population assessment the authors h A
reported that ‘extensive fieldwork by several herpetologists ‘ ‘ 20°84
within the range of this species from 1992-2002 turned f
up only a single adult (in 2002)’ (Veloso et al. 2010). This
report generated the general idea that the species was f'
not only rare but on the brink of extinction. However, in , 205
our surveys we detected T. bullocki at six localities (Figure Saﬁti'ago
2, Table 1). Nevertheless, this increase in detectability is o

likely to reflect our improved ability to find them rather
than a true increase in numbers. It is now recognized
that previous field surveys failed to detect the species,
in part, because they were exclusively focused on the
aquatic environments (J. C. Ortiz, pers. comm.), while our
surveys showed that the adults can be found in terrestrial
habitat far from streams during the non-breeding season
(unpublished data). Also, most efforts were focused inside
the Nahuelbuta National Park, excluding most of the areas
surveyed by us, possibly because of restricted access due
to private ownership of forestry land.

We confirm that this species is rare, even now that we
have better knowledge of its habitat use. The fact that the
species was not found at some of its historic localities is of
most concern, but it comes as no surprise. The Nahuelbuta
range has suffered a dramatic change during the past
century, where native forest has been extensively cleared
and replaced first by cattle and agriculture, and then by
exotic forestry plantations of pine (Pinus radiata) and
eucalyptus (Eucalyptus globulus), which today covers
nearly 70% of the area (CONAF 2008; Wolodarsky-Franke
and Diaz Herrera 2011). Some of the historic localities are
covered by these exotic plantations, and others are only
small fragments of what once was a continuous native
forest. Of special concern is the apparent disappearance
of the species from the Nahuelbuta National Park, the

FIGURE 2. Distribution of T. bullocki in the Nahuelbuta mountain range.
Green dots are localities where we found the species recently. Red dots
are historic localities where the species has not been found recently.
Numbers correspond to labels in Table 1.

only state protected area where the species was thought
to be present. Despite several herpetological surveys, the
species was last seen inside the park during the 1960s
(Péfaur 1971). This is of great concern as the habitat has
remained untouched, and there is no obvious evidence for
this decline. Although we cannot rule out the possibility
that the species is present, but undetected on our surveys,
it is likely that at least some historic populations no longer
exist. On the other hand, some historic populations in
localities that have been under significantly more pressure
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from forestry development still persist (e.g. Los Lleulles),
showing that the species has at least some degree of
resilience to habitat change and disturbance.

Most of the localities where we found the species
are currently owned by private forestry companies; and
we found T bullocki in both native forest and mature
pine plantation. Some of these areas, particularly those
comprised of mature native forest are already considered
of high conservation value (e.g. Quebrada de Caramavida),
and receive active protection from forestry companies.
However, populations that occur in small native fragments,
and individuals living in pine plantations face imminent
risk from timber industry activities, especially clear-
cutting operations. Consequently, it is critical to involve
the private owners and forestry companies as main
stakeholders in the conservation of T. bullocki populations.
The results we present here represent the most thorough
and updated account of the distribution of this species and
represent one of the first steps towards its conservation.
With our improved knowledge about its current
distribution, we can now focus on the study of the natural
history, ecology and behavior of the species, to promote
the in-situ conservation of the populations and assess the
need for ex-situ conservation if natural conditions are not
likely to provide suitable habitat in the long term.
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