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Short Communication

Conservation priorities for harlequin frogs (Atelopus spp.) of Peru

Stefan Loétters, Rainer Schulte, Jesus H. Cérdova and Michael Veith

Abstract Populations of harlequin frogs Atelopus are
declining throughout their geographical range. In Peru
six of the 11 nominally described species are Critically
Endangered, and there are at least 17 undescribed addi-
tional forms (all representing apparently distinct spe-
cies), the conservation status of which is unknown. Most
Atelopus taxa in Peru have relatively small geographical
ranges, some known only from single populations, and
have only a limited chance of survival. Conservation will
require: (1) improvement of the faunistic and taxonomic

knowledge of the genus, (2) field surveys, including in
remote areas, (3) assessment of all species and popula-
tions for chytridiomycosis and research on the agent’s
biology, (4) ex situ conservation measures to facilitate
later reintroduction, and (5) involvement of national and
international conservationists and local people.

Keywords Amphibian decline, Atelopus, chytridio-
mycosis, faunistics, Peru, taxonomy.

Over the last decade there have been a number of docu-
mented declines of amphibian species worldwide, even
in relatively pristine areas (Stuart et al., 2004). In South
and Central America species of the bufonid genus
Atelopus (harlequin frogs) have declined dramatically
(TUCN et al., 2004; La Marca et al., 2005). Atelopus has
>70 described taxa and more await description (La
Marca et al., 2005). Most of the species have relatively
small geographical ranges, some known only from single
populations confined to one stream (Lotters, 1996), and
some of those distributed more broadly are allopatric
species complexes (Lotters et al., 2002a). One reason why
the geographical ranges of most Atelopus species are
restricted is that c. 85% of Atelopus live at 1,500—4,500 m
altitude. Such biogeographical and life history traits are
factors associated with amphibian decline (Lips et al.,
2003).

Comprehensive reports and analyses of the decline of
Atelopus are available from Costa Rica (Pounds & Crump,
1994), Panama (Lips, 1999), Venezuela (La Marca &
Lotters, 1997) and Ecuador (Ron ef al., 2003). Little is
known, however, about the status of the genus in Bolivia,
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Brazil and the Guianas, where there are relatively few
species, or in Colombia and Peru, where the genus is
relatively species-rich (IUCN et al., 2004; La Marca et al.,
2005). With c. 85% of the described species categorized as
Critically Endangered and three species extinct (IUCN,
2004; TUCN et al., 2004; Stuart et al., 2004), the conserva-
tion status of the genus is of great concern. The causes of
these declines are being debated (La Marca et al., 2005),
and chytridiomycosis has been identified as a significant
cause of sudden mass mortality (Lips, 1999).

Conservation measures proposed for Atelopus include
in situ and ex situ breeding programmes and local envi-
ronmental education (La Marca et al., 2005). In Panama,
for example, Proyecto Rana Dorada (Project Golden
Frog) is focusing on the population biology, life history
and captive breeding of A. zeteki (Zippel, 2002). The
conservation of Atelopus requires appropriate knowledge
of faunistics and taxonomy. Eleven nominal species of
Atelopus, all endemic, have been described from Peru, of
which six are categorized as Critically Endangered, one
as Endangered, two as Vulnerable, and one as Data
Deficient on the IUCN Red List (Table 1). All but the high
Andean A. peruensis occur in eastern Peru, and amongst
these all except the lowland A. spumarius occur at
altitudes of 600-2,000 m along the eastern Andean slopes
or in outlying cordilleras (Fig. 1).

Six of the eleven nominal species have been named
since 1968, with the others described in 1921 or earlier.
For one of the earlier described species, A. erythropus, no
material other than the holotype is available. The same
was true for A. seminiferus until it was rediscovered in
2001 by RS. Both taxa are currently treated provisionally
(Gray & Cannatella, 1985; Lotters, 2003). The taxonomy
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Table 1 List of nominal species of harlequin frogs Atelopus from Peru, their Red List category (IUCN, 2004), and recent publications dealing
with their taxonomy (original descriptions are indicated by an asterisk). A. rugulosus may be a junior synonym of A. tricolor (Lotters & De la
Riva, 1998), and A. spumarius is a complex of species (Lotters et al., 2002a,b).

Species, with author & year Red List category' Taxonomic publications within the last 50 years
A. andinus Rivero, 1968 CR Rivero, 1968*; Lotters & De la Riva, 1998

A. dimorphus Lotters, 2003 EN Lotters, 2003*

A. erythropus Boulenger, 1903 CR Lotters & De la Riva, 1998; Lotters, 2003

A. peruensis Gray & Cannatella, 1985 CR Gray & Cannatella, 1985*

A. pulcher Boulenger, 1882 CR Lotters et al., 2002a

A. reticulatus Lotters, Haas, Schick & Bohme, 2002 CR Lotters et al., 2002b*

A. rugulosus Noble, 1921 Lotters & De la Riva, 1998

A. seminiferus Cope, 1874 CR Gray & Cannatella, 1985

A. spumarius Cope, 1871 vuU Lescure, 1981; Cocroft et al., 1990; Lotters et al., 2002a,b
A. siranus Lotters & Henzl, 2000 DD Lotters & Henzl, 2000*

A. tricolor Boulenger, 1902 VU Lotters & De la Riva, 1998

'VU, Vulnerable; EN, Endangered; CR, Critically Endangered; DD, Data Deficient.

of three of the earlier described species (A. pulcher, A.
tricolor and its suggested junior synonym A. rugulosus)
has been comprehensively discussed (Lotters & De la
Riva, 1998; Lotters et al., 2002a). The sixth earlier des-
cribed species, A. spumarius, appears to be a complex of
species awaiting revision (Cocroft et al., 1990; Lotters
et al., 2002a). Three of the taxa described since 1968 are
also known only from their original descriptions, but
their taxonomy is well studied (A. dimorphus, Lotters,
2003; A. reticulatus, Lotters et al., 2002b; A. siranus, Lotters
& Henzl, 2000). From scientific collections and field
surveys we are aware of at least 17 additional undes-
cribed forms of Atelopus in Peru (Fig. 1), all apparently
representing distinct species.

A. dimorphus, A. erythropus, A. reticulatus, A. seminiferus
and A. siranus all occur within relatively small areas
(Fig. 1), suggesting that each consists of only one or a few
populations. A. siranus occurs in the remote Cordillera
del Sira and has only been found once. Because of the
limited accessibility of its type locality, there have been
no recent efforts to relocate it. A. dimorphus and A.
reticulatus are from the Cordillera Azul and A. seminiferus
is from the Cordillera Oriental, both accessible by road.
Occasional visits by RS since the mid 1980s have not con-
firmed the presence of harlequin frogs in the Cordillera
Azul, but both adults and juveniles of A. seminiferus were
observed in the Cordillera Oriental in February 2004 by
RS.

A. andinus, A. peruensis, A. pulcher, A. spumarius and
A. tricolor have wider distributions (Fig. 1). Apparently
healthy populations of A. andinus and A. spumarius (i.e.
specimens were not rare and relatively easy to find) were
found in 2000 in the Rio Biabo region (L.O. Rodriguez,
pers. comm.) and in February 2004 near Iquitos
(D. Bernauer, pers. comm.). A. peruensis, A. pulcher and
A. tricolor appear to have become relatively rare for
unknown reasons (J.C. Chaparro, pers. comm.; RS,
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unpubl. data), including the sudden disappearance of
A. peruensis in 1999/2000 in the Cajamarca-Celendin
range, Departamento Cajamarca. Over-collecting of this
species for pets in the mid 1990s may have been respon-
sible for this (RS, unpubl. data), but no monitoring has
been undertaken. Ten populations of A. pulcher were
known in the early 1980s from near the town of Tarapoto,
Departamento San Martin (RS, pers. obs.) but only
one of these populations now survives, with adults last
seen in July 2004. A single specimen found dead at
this site in 2003 tested positively for chytridiomycosis
(F. Mutschmann, unpubl. data). Pollution, increased
algae growth and deforestation, implicated in Atelopus
declines (La Marca ef al., 2005), have occurred in the
habitats of these populations within the last few years
(RS, pers. obs.).

We conclude that most Peruvian Atelopus have only a
limited chance of survival. However, the recent finding
of subadult specimens in a population of A. pulcher
(RS, pers. obs.), otherwise affected by chytridiomycosis,
suggests that it is not too late to commence appropriate
conservation. This will require: (1) improvement of the
faunistic and taxonomic knowledge of the genus, (2) field
surveys, including in remote areas, (3) assessment of
all species and populations for chytridiomycosis and
research on the agent’s biology, (4) ex situ conservation
measures to facilitate later reintroduction, and (5)
involvement of national and international conservation-
ists and local people.

We are aware of the following research and conserva-
tion measures currently underway for Peruvian Atelopus.
(1) Three new species are currently being described by
ourselves and others. (2) Studies on the biology of a
population of A. pulcher apparently infected by chytridio-
mycosis started in 2004 (Instituto de Investigacion
Biolégica de las Cordilleras Orientales, data not yet
published). (3) Under the auspices of the Conservation
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Fig. 1 Peru, with major river systems, areas >1,000 m altitude
(shaded), and known locations of the 11 named species of Atelopus
(Table 1) and of 17 undescribed forms (underlined). Acronyms are
those used by taxonomists dealing with this genus: and, A. andinus,
Alto Rio Biabo valley; dim, A. dimorphus, Cordillera Azul; ery, A.
erythropus, Cordillera Carabaya; per, A. peruensis, northern Andes;
pul, A. pulcher, Cordillera Oriental; ret, A. reticulatus, Cordillera
Azul; sem, A. seminiferus, Cordillera Oriental, Alto Mayo valley; sir,
A. siranus, Cordillera del Sira; spul, A. spumarius sensu stricto, Rio
Ampiyacu region, left bank Rio Amazonas; spu2, A. spumarius
sensu stricto (?), Iquitos-Rio Itaya drainage region; spu3, A.
spumarius sensu stricto (?), Pastaza Fan and lower Rio Marafion,
left bank; tri, A. tricolor, southern eastern Andes; cam, Atelopus sp.,
Camisea region; chi, Atelopus sp., East Andes in Departamento San

Martin; col, Atelopus sp., Cordillera de Colan; conl, Atelopus sp.,
northern Cordillera del Condor; con2, Atelopus sp., southern
Cordillera del Condor; hua, Atelopus sp., Cordillera Occidental de
Ayabaca-Huancabamba; ku, Atelopus sp., Cordillera Central; luy,
Atelopus sp., northern Cordillera de Luya; pac, Atelopus sp. (cf.
pachydermus), Cutervo region; rod, Atelopus sp., Cordillera Central;
11, Atelopus sp., East Andes in Departamento San Martin; 12,
Atelopus sp., East Andes in Departamento San Martin; sel, Atelopus
sp., Selva Central; spu4, Atelopus sp. (cf. spumarius), Rio Tahuayo
river drainage; spu5, Atelopus sp. (cf. spumarius), lower Rio
Santiago valley; tav, Atelopus sp., Rio Téavara; tng, Atelopus sp.

(cf. andinus), Tingo Maria region. All taxa are known only from the

indicated localities, except for A. spumarius which is believed to
occur elsewhere in the western Amazon basin and A. tricolor which
ranges into Bolivia (Lotters, 1996).
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International Species Conservation Unit, a mini guide to
Atelopus is being prepared for free distribution to scien-
tists and local people. (4) In January 2005 a workshop on
the ex situ conservation of Atelopus was held at Atlanta
Botanical Garden, USA, in which guidelines for the
captive breeding of Atelopus were discussed.

References

Cocroft, R.B., McDiarmid, R.W., Jaslow, A.P. & Ruiz-Carranza,
P.M. (1990) Vocalizations of eight species of Atelopus (Anura:
Bufonidae) with comments on communication in the genus.
Copeia, 1990, 631-643.

Gray, P. & Cannatella, D.C. (1985) A new species of Atelopus
(Anura, Bufonidae) from the Andes of northern Peru. Copeia,
1985,910-917.

TUCN (2004) IUCN Red List of Threatened Species. IUCN, Gland,
Switzerland [http:/ /www.redlist.org, accessed 21 April
2004].

IUCN, Conservation International & NatureServe (2004) The
Global Amphibian Assessment. IUCN, Washington, DC, USA
[http:/ /www.globalamphibians.org, accessed 15 April 2005].

La Marca, E., Lips, K., Létters, S., Young, B., Puschendorf, R.,
Marty, C., Rueda-Almonacid, V.R., Schulte, R., Castro, F.,
Bustamante, M., Toral, E., Manzanilla-Puppo, J., Garcia
Pérez, J.E., Coloma, L.A., Merino-Viteri, A., Ibanez, R., Ron,
S., Bolanos, F., Chaves, G. & Pounds, A. (2005) Pushed to the
edge of extinction: widespread population declines in
Neotropical harlequin frogs (genus Atelopus). Biotropica, 37,
190-201.

La Marca, E. & Lotters, S. (1997) Population declines in
Venezuelan Atelopus (Amphibia: Anura: Bufonidae). In
Herpetologia Bonnensis (eds W. Bohme, W. Bischoff &

T. Ziegler), pp. 207-213. Societas Europeae Herpetologica,
Bonn, Germany.

Lescure, J. (1981) Contribution a I’étude des amphibiens de
Guyane frangaise. VIII. Validation d’Atelopus spumarius
Cope, 1871, et désignation d"un néotype. Description
d’Atelopus spumarius barbotini nov. ssp. Donées
étho-écologiques et biogéographiques sur les Atelopus du
groupe flavescens (anoures, bufonidés). Bulletin Muséum
national d’Histoire Naturelle Paris (4), 3, 893-910.

Lips, K. (1999) Mass mortality and population declines of
anurans at an upland site in western Panama. Conservation
Biology, 13, 117-227.

Lips, K., Reeve, ].D. & Witters, L.R. (2003) Ecological traits
predicting amphibian population declines in Central
America. Conservation Biology, 17, 1078-1088.

Létters, S. (1996) The Neotropical Toad Genus Atelopus. Vences &
Glaw, Cologne, Germany.

Létters, S. (2003) On the systematics of the harlequin frogs
(Amphibia: Bufonidae: Atelopus) from Amazonia. III: a new,
remarkably dimorphic species from the Cordillera Azul,
Peru. Salamandra, 39, 169-180.

Létters, S. & De la Riva, L. (1998) Redescription of Atelopus
tricolor Boulenger from southeastern Peru and adjacent
Bolivia, with comments on related forms. Journal of
Herpetology, 32, 481-488.

Lotters, S., Haas, W., Schick, S. & Bohme, W. (2002a) On the
systematics of the harlequin frogs (Amphibia: Bufonidae:
Atelopus) from Amazonia. II: redescription of Atelopus pulcher


https://doi.org/10.1017/S0030605305000852

346

S. Lotters et al.

(Boulenger, 1882) from the eastern Andean versant in Peru.
Salamandra, 38, 165-184.

Lotters, S., Haas, W., Schick, S. & Bohme, W. (2002b) On the
systematics of the harlequin frogs (Amphibia: Bufonidae:
Atelopus) from Amazonia. I: description of a new species
from the Cordillera Azul, Peru. Salamandra, 38, 95-104.

Létters, S. & Henzl, M. (2000) A new species of Atelopus
(Anura: Bufonidae) from the Serrania de Sira, Amazonian
Peru. Journal of Herpetology, 34, 169-173.

Pounds, A. & Crump, M.L. (1994) Amphibian declines and
climate disturbance: the case of the golden toad and the
harlequin frog. Conservation Biology, 8, 72-85.

Rivero, J.A. (1968) More on the Atelopus (Amphibia, Salientia)
from western South America. Caribbean Journal of Sciences, 8,
19-29.

Ron, S.R., Duellman, W.E., Coloma, L.A. & Bustamante, M.R.
(2003) Population decline of the jambato toad Atelopus
ignescens (Anura: Bufonidae) in the Andes of Ecuador.
Journal of Herpetology, 37, 116-126.

Stuart, S.N., Chanson, ].S., Cox, N.A., Young, B.E., Rodrigues,
A.S.L., Fischman, D.L. & Waller, R.W. (2004) Status and
trends of amphibian declines and extinctions worldwide.
Science, 306, 1783-1786.

Zippel, K. (2002) Conserving the Panamanian golden frog:
Proyecto Rana Dorada. Herpetological Review, 33, 11-12.

https://doi.org/10.1017/50030605305000852 Published online by Cambridge University Press

Biographical sketches

Stefan Lotters studies amphibian systematics, biogeography
and conservation. He is involved in the monitoring of anuran
diversity in South America and Africa, and has interests in
the evolution of colour and pattern polymorphism in frogs.

Rainer Schulte works on amphibian systematics, biogeo-
graphy and behaviour, and in particular the poison frogs
(Dendrobatidae). He has contributed to amphibian conserva-
tion in Peru over a number of years and is currently involved
in several species rescue and management programmes.

Jestis H. Cérdova is a specialist on anuran karyology and
systematics. He has also contributed to the understanding
of Peruvian biodiversity and has worked on the TUCN, Con-
servation International and NatureServe Global Amphibian
Assessment for Peru.

Michael Veith has interests in the ecology, evolution and
conservation of amphibians, and is involved in conservation
projects in the Neotropics (on Atelopus) and the Paleotropics
(on amphibian diversity change in West and East Africa as
well as in Borneo).

© 2005 FFI, Oryx, 39(3), 343-346


https://doi.org/10.1017/S0030605305000852

