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A NEW DIMENSION OF CURRENT BIODIVERSITY LOSS?
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Abstract: Current loss of global biodiversity is dramatic. At present, species extinctions are scattered across the evolutionary tree of life,
thus affecting numerous species. However, extinctions of entire species-rich evolutionary lineages have not been documented among the
current biodiversity loss. Allocation of IUCN Red List categories to all 74 described species of the Neotropical frog genus Atelopus
(harlequin frogs) revealed that nowadays two and 61 species are in the categories Extinct and Critically Endangered (which means nearly
extinct), respectively. This is the first evidence that presently an entire species-rich evolutionary lineage of animals is next to extinction and
may shift current biodiversity loss into a new dimension.
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Resumen: "Una nueva dimension de pérdida de biodiversidad actual?". La pérdida actual de biodiversidad es dramaética.
Actualmente, las extinciones de especies estan dispersas por todo el arbol evolutivo de la vida, afectando por consiguiente a numerosas
especies. Sin embargo, en la pérdida de biodiversidad actual no han sido documentadas extinciones para linajes evolutivos completos. La
asignacion de categorias en la Lista Roja de la UICN para todas las 74 especies descritas del género de ranas neotropicales Afelopus
(ranas arlequin) revel6 que hoy en dia hay dos y 61 especies en las categorias de Extincto y Criticamente Amenazado (que significa casi
extincto), respectivamente. Esta es la pnmera evidencia que actualmente un completo linaje evolutivo rico en especies animales esta
cercano a la extincion y puede desplazar la pérdida de biodiversidad actual hacia una nueva dimension.
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Current worldwide biodiversity loss is dramatic due to increasing Cretaceous, when several lineages, including the dinosaurs, went
species extinction rates. Prognoses are alarming. Human impact, extinct (e.g. Wilson 1992).
in particular habitat destruction and climate change, is being held Amphibians are a group of vertebrates in which many species
responsible for the drastic loss of life forms today and in the future nowadays have become rare or even extinct. This is best
(e.g. Thomas et al. 20043, b). It has been suggested that this loss documented in anurans from the Australis, Neotropics, and
of biodiversity is comparable in quantity to earlier mass extinctions Nearctics (e.g. Houlahan et al. 2000). However, until now there is

through geological times (e.g. Wilson 1992). not known a single species-rich genus of Amphibia that is entirely
Present extinctions are widely scattered across the evolutionary under threat of extinction.
tree of life. However, it has not been documented yet that an We here report that presently the entire species-rich anuran

entire large group of species belonging to the same evolutionary ~ genus Atelopus Duméril and Bibron (Fig. 1), from the Neotropics,
lineage (e.g., in biological systematic terminology, a genus) is commonly known as harlequin frogs, is next to extinction. This
close fo extinction. Such a dimension of biodiversity loss occurred may represent the first evidence of current biodiversity loss among
in earlier mass extinctions, as for example at the end of animals at a dimension not known before.
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The status of harlequin frogs (Atelopus). This genus
includes more than 75 diurnal and mostly conspicuously colored
species (Fig. 1) from Central and South America, comprising a
monophyletic lineage within the Bufonidae (Létters 1996). In
historical times, these amphibians were in part extremely
abundant, as for example the Ecuadorian "jambato", Atelopus
ignescens Cornalia, 1849, with up to 0.75 individuals per square
meter (cf. Ron et al. 2003). However, for more than 15 years now,
drastic population declines have been documented in several
Atelopus species from Costa Rica, Panama, Venezuela, Ecuador,
and Peru (e.g. Vial and Saylor 1993; La Marca and Lotters 1997;
Pounds ef al. 1999; Lips 1999; Ron ef al. 2003). Few harlequin
frogs, such as the once abundant "jambato” - which has, despite
intensive searches, not been seen since 1989 -, are already
considered extinct (Ron et al. 2003).

Most Atelopus species display similar life style, including
adaptation to riparian habitats, and usually their geographical
ranges are relatively restricted (e.g. to a single drainage system)
at higher altitudes (Lotters, 1996). These traits make these
animals likely candidates for population declines (cf. Lips et al.
2003). Moreover, independently, many scientists and
conservationists agree in that Afelopus species in different
regions are no longer or difficult to find. These observations led us
to assume that, presently, this entire large amphibian genus may
be next to extinction.
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However, contrary to the "jambato”, no status data were
available until recently for the majority of harlequin frogs.
Recently, the on-going IUCN/CI/NatureServe Global Amphibian
Assessment (GAA; http://'www.iucn.orgfthemes/ssc/news/gaa.htm)
has evaluated their current status by allocating all described
Atelopus species to IUCN Red List categories (see IUCN 2001).
The detailed results will be published elsewhere (Stuart ef al. in
press). With respect to our assumption, we here focus on the
quantitative allocation of species to IUCN Red List categories
only, using the GAA database of March 2004.

Discussion and conclusions: How to explain this short-term
change of status? There is no evidence that null models of normal
population dynamics explain the absence of harlequin frogs
(Pounds et al. 1997). Similarly, "traditional" threats, such as
habitat destruction or over-collecting, display a minor role
because they are generally not operational (cf. La Marca and
Lotters 1997). Instead, in different regions, an epizootic fungus
(Batrachochytrium dendrobatidis) was identified to be responsible
for mass mortality in harlequin frogs (e.g., Lips 1999; Puschendorf
2003). It is stil not known whether this chytridiomycosis
represents a new pathogen to the Neotropics, or whether it has
been there for a long time and only recently has become
pathogenic. A favored hypothesis is that there is an interaction
between incidences of chytridiomycosis with anthropogenic
climate change, bringing into the discussion the "climate-envelope
concept” (Thomas ef al. 2004a).
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FIG. 1. Representatives of harlequin frogs (from upper left to lower right)/Representantes de ranas arlequin (desde izquierda superior hasta derecha
inferior): Atelopus subornatus Werner, 18939 - Colombia (photoffoto: A. Widmer); A. varius (Lichtenstein and Martens, 1856) - Costa Rica,
Panama/Panama (photo/foto: J. Regbs); A. peruensis Gray and Cannatella, 1985 - Peru/Per(i (photoffoto: J. Kéhler); A. tricolor Boulenger, 1902 -

Bolivia, PerufPert: (photoffoto: J. Kahler).
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Extreme dryness may cause stress to frogs, which in tun
weakens them, as it is supposed to be the case for the extinct
“jambato” from Ecuador (Ron ef al. 2003). Alternatively, unusual
weather conditions, such as increased cloud cover or dryness,
might hamper the defense of frogs against chytridiomycosis
through basking (i.e., the absence of sunny places or the climate
being too dry for frogs to leave their places of shelter), as
suggested to be the case in Atelopus sp. (aff. varius) from
Monteverde, Costa Rica (Pounds and Puschendorf 2004).

Relating the "climate-envelope concept" to all Afelopus which
have recently moved to Critically Endangered (Table 1), leave us
with a strong evidence to support our assumption that this entire
amphibian genus is close to extinction. This could be an example
that expected climate-related extinctions are already underway
(cf. Thomas ef al. 2004a).

Whatever the reasons, harlequin frogs seem to represent the
first documented case of extinctions currently taking place among
a larger group of species belonging to a single evolutionary
lineage. This may shift current biodiversity loss into a dimension
resembling the extinctions documented for previous geological
eras.

Table 1. Current IUCN Red List categories of the 74 described
species of harlequin frogs, genus Afelopus, and their likely categories in
1980 (data taken from GAA database of March 2004).

Categorias actuales de las 74 especies descritas de Afelopus en la Lista
Roja de la UICN, y sus categorias probables en 1980 (datos tomados de
la base de datos del GAA de marzo 2004).

Category/categoria 2004 1980
Extinct/Extinto 2 0
Critically Endangered/En Peligro Critico 61 0
Endangered/En Peligro 3 33
Vulnerable/Vulnerable 5 29
Near Threatened/Casi Amenazado 0 4
Least Concemn/Preocupacion Menor 0 5
Data Deficient/Datos Insuficientes 3 3
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