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Chytridiomycosis, a newly-identified fungal disease of amphibians, is leading to rapid die-offs of
mountain yellow-legged frog populations in some parts of the Sierra Nevada, but not in other sites
where frogs persist with only mild fungal infections.  Our data indicate that this spatial difference in
disease outcome is not due to differences in fungal virulence or frog susceptibility, and now we are
exploring other potential causative factors including characteristics of the physical environment such
as pond morphology and hydrologic regime. 
eclines in amphibian populations have been reported 
hroughout the world in recent years.  A number of 
actors have contributed to these population declines, 
ncluding disease, introduced species, habitat loss and 
lteration, and climate change.  Chytridiomycosis is a 
otentially fatal disease of amphibians caused by the 
hytrid fungus, Batrachochytrium dendrobatidis, which 
as appeared recently in the aquatic habitats of 
alifornia and throughout the world.  In portions of the 
ierra Nevada mountains of California, the disease is 
ausing rapid die-offs of mountain yellow-legged frogs, 
ana muscosa, a threatened native frog species.  In 
ther areas of the Sierra, infected populations of R. 
uscosa appear to be persisting with the fungus. In 

his study we are investigating why the fungal pathogen 
s having different outcomes on frog populations in 
ifferent California watersheds.  

e are exploring a number of factors, including: (a) 
ifferences in pond morphology or topography of the 

andscape in different areas that result in the frogs 
sing the habitat differently at the different sites, 
ltering their risk of acquiring and succumbing to the 
isease; (b) differences in the transmission, infectivity, 
nd/or virulence of the fungal strains at the different 
ites; or (c) differences in susceptibility of the frog 
enotypes at the different types of sites which could 

ead to the observed differences in the impact of the 
ungal pathogen.  As part of (c) we are investigating the 
ffects of antimicrobial peptides, which are released 
rom the frog skin, which may determine the frogs’ 
usceptibility to disease. 

uring the summers of 2004 and 2005 we conducted 
etailed surveys at sites in the Sierra Nevada 
xperiencing R. muscosa die-offs due to 
hytridiomycosis, and sites with B. dendrobatidis 
resent with persistent R. muscosa populations.  We 

used a newly-developed, non-destructive, quantitative 
PCR protocol to determine the infection status 
(presence/absence of B. dendrobatidis) and infection 
level (fungal loads) of R. muscosa individuals.  We 
marked adult R. muscosa and recaptured and re-
swabbed the same individual repeatedly.  We found 
that infected frogs at die-off sites carried very high 
fungal loads, while at persistent sites the infected frogs 
were experiencing only low to moderate infections. 
Interestingly, at the persistent infected sites, some adult 
R. muscosa were found to lose the infection through 
time, and some infected individuals survived over the 
long overwintering period.  Data are still being gathered 
on hydrological regime, pond morphology, and habitat 
use. 
 
Prior laboratory experiments found no evidence that 
differences in fungal strains are responsible for the 
different population-level impacts of the disease at the 
different sites.  
 
In recent experiments we investigated variability the 
susceptibility of R. muscosa to B. dendrobatidis, 
concentrating on the impacts of antimicrobial peptides 
in the frogs’ defense against disease.  We exposed 
subadult R. muscosa to different quantified doses of B. 
dendrobatidis.  In some treatments we removed the 
antimicrobial peptides from the frogs prior to exposure 
to B. dendrobatidis, and in other treatments the 
peptides were not removed.  It was predicted that if 
antimicrobial peptides served to defend the frogs 
against the disease, then individuals from which 
peptides had been removed prior to exposure would be 
more likely to become infected.  However, we found 
absolutely no difference between the fractions of 
individuals that became infected after peptide removal 
versus those that were exposed to the same dose 
without prior peptide removal. This suggested that the 



antimicrobial peptides are not sufficient to protect R. 
muscosa from chytridiomycosis in even a simple 
experimental situation, and therefore that differences in 
antimicrobial peptide production between sites is 
unlikely to be responsible for the observed differences 
in the population-level impacts of this disease.  
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