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Why Atelopus? - An urgent need

Amphibian populations are declining worldwide at an alarming rate, with 41% of species at risk of
extinction. The Harlequin toads (Atelopus), a species-rich genus with a wide distribution in the
Neotropics, are among the most threatened group of amphibians in the world. These colorful
frogs range from Costa Rica to Bolivia and occur from 0 to 4,800 masl; however most of the
species live along mid-to-high elevation streams, a habitat commonly associated with amphibian
declines.

More than 75% of Harlequin frogs are Endangered or Critically Endangered, according to the
IUCN Red List, and one species has been confirmed to be Extinct. Critically Endangered Atelopus
species have suffered severe population declines and extinction throughout their range. This is
primarily due to deadly infections of the amphibian chytrid fungus, Batrachochytrium
dendrobatidis (Bd). Declines are further exacerbated by anthropogenic threats like habitat loss and
degradation, the impact of climate change, and the inherent risks of having very small populations
within severely restricted areas. The Atelopus genus is in critical condition and its rapid and poorly
explained declines are driving the entire genus to extinction.

Despite the dire threats these brilliantly colored species face across their range, they are little
known to the public and only few populations and species have been studied in detail. Colombia is
not only one of the most speciose and threatened countries in term of amphibians species, but is
home to 44 of the total Atelopus species of which 80% are endangered. However, it is unclear
what is the status of the populations of these endangered taxa. This lack of information limits our
capacity to define effective conservation strategies to mitigate the threats the genus faces.

Atelopus populations in Sierra Nevada de Santa Marta (SNSM) are the only reported case in
which populations are seemingly stable in high-altitude ecosystems despite the presence of Bd.
Our preliminary research efforts in the SNSM have gathered important information regarding
Atelopus populations that has resulted in A. laetissimus and A. nahumae being downgraded to
Endangered. Moreover, our explorations have resulted in the rediscovery of A. carrikeri, which
was considered extinct after 14 years without having been seen. The reasons behind this observed
high population sizes are largely unknown, and to date no assessments have been made on the
impact of Bd and other threats on these remnant populations. Thus, long-term field data on
Atelopus species living in high altitude ecosystems is needed to continue developing effective in-
situ conservation actions that reduce the drivers of threats to amphibians and avert further
declines.

Why Sierra Nevada de Santa Marta?

The Sierra Nevada de Santa Marta (SNSM) is unique due its isolation, high levels of zonation, and
high richness and endemism. It is the tallest coastal mountain on Earth and is the world’s most
irreplaceable protected area for the conservation of threatened species. SNSM is home to 17
endemic species of amphibians including five harlequin toad (Atelopus) species: Atelopus carrikeri,
A. nahumae and A. laetissimus, that are endangered, A. arsyecue, critically endangered, and A.
walkeri, currently classified as data deficient. These species inhabit high-altitude ecosystems,
including montane and paramo forests, which have a high conservation priority since they provide



ecosystem services such as drinking water for more than half of Colombia's human population and
are important habitat for amphibians.

About 25% of the SNSM is protected but the vast majority of the biodiversity in the region remains
unprotected. SNSM is a productive region with an economy based on coffee production and more
recently tourism; in the past 30 years, the unsustainable development of both of these economic
mainstays has resulted in a spike in the degradation of SNSM natural ecosystems and threaten its
unique biodiversity. Moreover, these mountainous regions are threatened by climate change and
land use and changes in coverage, which affect ectotherms such as amphibians.

"Ie}im

et s

Atelopus nanhumae :" ' Ate/opus camker/
P e b{ t z LIRS i & s 1 "

r -rl ,
V&

)

Sierra Nevada de Santa Marta

Long-term monitoring of harlequin toads in SNSM

Goal: To implement a long-term monitoring program of Atelopus species in SNSM to gather
information of population, physiological, reproductive, ecological, and environmental parameters
and better understand the population dynamics of these populations and major threats to their
survival.



Objetives:

Evaluate and monitor three endemic, endangered Atelopus species, A. carrikeri, A.
nahumae and A. laetissimus population dynamics in SNSM to identify key threats to their
survival.

Define and design specific conservation strategies with local stakeholders to reduce
drivers of amphibian decline and increase the degree of habitat protection.

Work with key practitioners to develop a plan for implementing community-based
Atelopus conservation strategies.

Activities:

Collect demographic parameters to estimate population numbers and densities, and
survival probabilities of Atelopus species in SNSM.

Collect ecophysiological and environmental parameters to understand the relationship
between survival probabilities of Atelopus species and a) macro and micro climatic
variables, b) body mass index, and c) reproductive events.

Determine the presence of the fungus Batrachochytrium dendrobatidis (Bd) in Atelopus
populations in SNSM.

Work with our partner the National Coffee Federation to conduct focus groups and brief,
structured interviews to key local coffee farmers to assess willingness to adopt “Atelopus”
friendly practices that will improve Atelopus habitat quality, watershed health, and local
economies.

Raise awareness of the degree of endemicity and conservation status of Atelopus to instill
a sense of pride and ownership in the community.

Outcomes:

Baseline data on Atelopus population dynamics and factors driving remnant populations
stable in SNSM.

Data on Bd prevalence in Atelopus populations in SNSM and its influence on Atelopus
population size and survival.

Ecological data to inform ex-situ conservation programs currently done by Parque Explora
to maintain viable populations of Atelopus laetissimus in captivity for possible
reintroductions

Establishment of alliances with private land owners that harbor amphibian habitat.
Incentivize local coffee farmers and community to use alternative coffee farming practices
and to better manage natural resources.

Positive local attitudes towards conservation of watersheds and amphibian habitat.

The local community will learn to take responsibility of the forest and watershed
management and therefore the protection of endangered and endemic amphibians.
Promote sustainable tourism as an economic alternative for local communities, by raising
Atelopus as a flagships species in SNSM, and SNSM as a wildlife and amphibian sanctuary.
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EXPERTISE, EXPERIENCE AND KNOWLEDGE

Since 2008 we have been leading monitoring, exploration and conservation actions of endemic and
endangered amphibian species in SNSM with the support of Universidad del Magdalena, the
National Parks Authority, the local conservation authority (CorpMag), and the local community and
indigenous populations. We work with stakeholders that have direct influence on the management
and threats to Atelopus habitat. In collaboration with Nicolette Roach from Texas A&M University,
we have partnered with the National Coffee Federation (FNC) to promote the conservation of
watersheds through the implementation of water filters and a frog-friendly coffee certification
scheme. In addition, we have partnered with Wildlife Conservation Society and Parque Explora to
implement a captive program for A. laetissimus. Our projects are always planned in consultation
with national and international conservation experts who will help us ensure that our actions are
skillfully and successfully carried out. We are currently working with Global Wildlife Conservation to
raise funds within the next few years to continue our monitoring efforts and to purchase water
filters and implement reforestation projects in SNSM and assess the impact of these actions on
Atelopus survival.

Our extensive rapport with local and regional partners represents a great opportunity to sensitize
and engage the community to protect amphibian habitat and better manage and preserve
watershed. Over the last three years we have developed multiple educational workshops for
different audiences around SNSM, specifically in the city of Santa Marta, and have experience
developing outreach materials for different audiences. We have set up a FB pages that we have
successfully used to increase awareness of the presence of Atelopus and other amphibians in SNSM.

The proposed project is directly related to an investigation carried out in 2015 and 2016, that
included the development of a biosecurity and detection protocol of Batrachochytrium
dendrobatidis, the identification of some of the main threats to Atelopus survival and the initial
stages of a demographic, ecological and ecophysiological monitoring program in SNSM. Moreover,
we have participated in various monitoring efforts in the Andean region of Colombia to evaluate
presence and prevalence of Bd. These efforts are part of a national research collaboration to re-
evaluate Bd threats on amphibian communities.
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