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T he amphibian pathogenic fungus known as Batrachochytrium 
dendrobatidis (Bd), has now been detected in Madagascar 
(6). This pathogen has already caused dramatic declines of 

frog populations in Central America, Australia, the western United 
States, Europe and east Africa (5, 10, 11). Using molecular diagnos-
tic assays, over 4,100 amphibian specimens have been screened for 
Bd between 2005–2014 at many locations across the country. The 
first record of Bd surprisingly occurred in 2010 in the Makay Massif, 
a very remote area in western Madagascar. In the following years, 
Bd was confirmed at the same place and detected in four other loca-
tions: Ankaratra, Antoetra, Ankarafantsika and Ranomafana. Most 
notably in Ankaratra and Ranomafana, Bd’s prevalence reached 
between 50% and 100% (6).

The detection patterns of Bd appear to be following trends similar 
to other tropical regions of the world, where the likelihood to detect 
Bd seems to be higher in the dry, cooler season and in association 
with mid-high elevation locations (6). Furthermore, some of the Bd-
positive samples indicated that they belong to the highly virulent 
Global Panzootic Lineage (BdGPL). This lineage has been found 
on every continent where amphibians live and is associated with 
almost all known Bd-mediated amphibian declines (8). However, 
fortunately to date, the detected infection intensities have been low 

and no die-off events related to the chytrid fungus have been re-
ported in Madagascar. Thus, it is also possible that the Bd present is 
a hypovirulent introduced lineage, or an endemic lineage that has 
always been present but has evaded detection until now.

Finding Bd in Madagascar poses a crucial conservation risk to the 
World’s amphibian diversity, as Madagascar is home to about 500 
frog species, of which more than 99% are endemic to the island. 
Importantly in November 2014, a conservation meeting, ACSAM2 
(A Conservation Strategy for the Amphibians of Madagascar 2) 
brought together a national and international panel of experts to 
confront the threats to Madagascar’s amphibians. During this meet-
ing, the potential crisis of Bd’s presence in Madagascar was high-
lighted and a new Action Plan for the conservation of Malagasy 
amphibians will be released soon, including a section on emerg-
ing infectious diseases (1). The consensus of the group was that 
continued research to elucidate the “unknowns” surrounding the 
detection of Bd in Madagascar alongside concerted efforts to de-
velop and implement conservation actions, are critical. Among the 
major outputs of this meeting is a plan to continue the National 
Monitoring Program (see 15) in order to gather robust data on the 
patterns of prevalence, intensity and distribution of Bd across the 
island; to develop an emergency response strategy for the amphib-
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Mantidactylus pauliani is a Critically Endangered species threatened by habitat 

destruction. The species can be found only in the massif of Ankaratra, where the 

prevalence of chytrid in 2013 reached up to 100%. Photo: Gonçalo M. Rosa.
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ians of Madagascar including planning and building captive as-
surance populations of priority species; to streamline permitting 
issues in order to prevent rapid responses from being held up in 
bureaucratic holes.

Another important response is to identify the Bd lineage(s) and 
to characterize its/their virulence(s). Researchers are currently try-
ing to isolate and culture Bd from infected frogs in the field. With a 
living culture of the Malagasy Bd(s) it will be possible to determine 
the evolutionary history of the Malagasy Bd within the context 
of the global genomic diversity of Bd, its origin and it’s effects on 
Malagasy frogs upon exposure. 

Development and implementation of mitigation strategies in 
the event that populations begin to be negatively affected by Bd 
is another key approach. Among the available mitigation strate-
gies is the use of skin probiotics. That approach is based on the 
principle that beneficial bacteria that inhabit amphibians’ skin can 
inhibit and kill the chytrid fungus (7). Laboratory and field trials 
have shown that when one of these beneficial anti-Bd bacteria is 
added to amphibian skin through a probiotic bath, the amphibians 

are able to survive Bd infection (e.g., 9, 14; but also see 4 in press). In 
vitro assays of Malagasy amphibian skin bacteria against Bd have 
shown that some of the collected bacteria can strongly inhibit Bd 
growth, suggesting that probiotics may help to prevent infection. 
On another front, the characterization of planktonic microorganism 
communities in relation to Bd presence and absence may also lead 
to an effective landscape level mitigation strategy (13). Bioaugmen-
tation of these communities with Bd-consuming microfauna may 
inhibit the colonization of Bd in new habitats. Conservationists are 
working in order to better understand the dynamics of these sys-
tems and quickly develop an effective strategy.

Over the last few years, the amphibian research community suc-
ceeded in creating a dynamic group of experts working in synergy 
to mitigate several treats affecting the amphibians of Madagascar 
(2, 6, 12, 15). The Chytrid Emergency Cell in Madagascar is work-
ing closely with the Amphibian Specialist Group-Madagascar to 
coordinate all initiatives and mitigation actions against chytrid at 
the national level (12). Supporting the coordinated initiatives of 
this network will hopefully result in successful actions to fight this 
new challenge for amphibian conservation in Madagascar.
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Researchers sampling frogs for chytrid detection at Isalo 

National Park. Photo: Franco Andreone.

Bacteria isolated from the skin of Malagasy frogs in order 

to test their ability to inhibit Bd growth. Photo: Molly Bletz.


