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mortality was restricted to within 1 m of the shore and using a 
more conservative estimate of 1000 dead tadpoles/m2, more 
than 200,000 tadpoles died in less than one day. Dead tadpoles 
had hemorrhages in their well-developed legs and around their 
throats (Figs. 1, 2). Skin sloughing was also observed on both dy-
ing and freshly dead tadpoles (Fig. 2). Repeated sampling of the 
pond through early September revealed no Wood Frog tadpoles.

During the die-off, there were no obvious stressors other than 
possible overcrowding. During the second week of June, White 
Pine (Pinus strobus) pollen had covered much of the pond; Wood 
Frog tadpoles formed especially dense congregations in the few 
pollen-free areas. Otherwise, weather conditions over the two-
day period were typical for the season, with daily highs 23–25°C. 
It was sunny and there was no precipitation. 

No other species of amphibian or reptile appeared diseased 
or experienced noticeable mortality. In informal censuses 

through September, densities of adult and larval Green Frogs 
(L. clamitans), Grey Treefrogs (Hyla versicolor), Spring Peepers 
(Pseudacris crucifer), Spotted Salamanders (Ambystoma 
maculata), and Eastern Newts (Notophthalmus viridescens) 
appeared to be unaffected. Bullfrogs (L. catesbeianus), which 
were scarce before the Wood Frog die-off, continued to be 
present all summer. Adult Painted Turtles (Chrysemys picta) 
were also apparently unaffected. Considering the isolation of the 
pond and the fact that we found no carcasses of other amphibian 
and reptile species and their population densities appeared to 
be unaffected, chemical contaminants or other human-caused 
stressors seem unlikely causes of the sudden die-off of Wood 
Frog tadpoles. In April 2014, the density of Wood Frog egg masses 
was normal, and on 3 June 2014, almost one year after the die-
off, tadpoles seemed abundant and healthy.

Four freshly dead tadpoles were haphazardly collected on 
15 June, frozen at –20°C, and submitted to the University of 
Tennessee Center for Wildlife Health. Given that gross signs 
were indicative of ranaviral disease (Miller et al. 2011), we tested 
for infection by this pathogen using real-time quantitative 
polymerase chain reaction (qPCR). Portions of the liver and 
kidney were removed from each tadpole, gDNA was extracted 
and quantified, and real-time qPCR was performed on a tissue 
homogenate using identical procedures as Richter et al. (2013). 
We used an ABI 7900 Real-time PCR System, and amplified 
and tested for a 70-bp of the major capsid protein of ranavirus, 
because this pathogen is frequently associated with die-offs 
of wood frog tadpoles (Greer et al. 2005; Harp and Petranka 
2006; Brunner et al. 2011; Miller et al. 2011). A standard curve 
developed from our PCR system was used to predict the quantity 
of virus (plaque-forming units, PFU) in 0.25 μg of gDNA. Four 
controls also were run with samples: DNA grade water, negative 
and positive tadpoles (Lithobates sylvaticus), and an FV3-like 
virus grown in cell culture (GenBank accession no. EF101698; 
Miller et al. 2007). All four tadpoles tested positive for ranavirus 
infection. Virus concentrations in the liver-kidney homogenate 
were between 10 and 115 PFU per 0.25 μg of gDNA (Table 2). 

To our knowledge, this is only the second published account 
and location of ranavirus-associated mortality in Maine, and the 
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Prevalence of the Amphibian Chytrid Fungus among Zoo and 
Pet Store Collections in the Northeastern United States

Recent studies suggest that the amphibian trade has 
promoted the global transmission of the amphibian chytrid 
fungus, Batrachochytrium dendrobatidis (Bd) (Fisher and Garner 
2007; Goka et al. 2009; James et al. 2009; Farrer et al. 2011), 
which is a pathogen implicated as a cause of global amphibian 
declines (Berger et al. 1999; Daszak et al. 1999; Skerratt et al. 
2007; Kilpatrick et al. 2010). In particular, pet shops and zoos 


