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            Abstract
The recent arrival of Batrachochytrium salamandrivorans in Europe was followed by rapid expansion of its geographical distribution and host range, confirming the unprecedented threat that this chytrid fungus poses to western Palaearctic amphibians1,2. Mitigating this hazard requires a thorough understanding of the pathogenâ€™s disease ecology that is driving the extinction process. Here, we monitored infection, disease and host population dynamics in a Belgian fire salamander (Salamandra salamandra) population for two years immediately after the first signs of infection. We show that arrival of this chytrid is associated with rapid population collapse without any sign of recovery, largely due to lack of increased resistance in the surviving salamanders and a demographic shift that prevents compensation for mortality. The pathogen adopts a dual transmission strategy, with environmentally resistant non-motile spores in addition to the motile spores identified in its sister species B. dendrobatidis. The fungus retains its virulence not only in water and soil, but also in anurans and less susceptible urodelan species that function as infection reservoirs. The combined characteristics of the disease ecology suggest that further expansion of this fungus will behave as a â€˜perfect stormâ€™ that is able to rapidly extirpate highly susceptible salamander populations across Europe.
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                    Figure 1: B. salamandrivorans leads to fire salamander population extirpation.[image: ]


Figure 2: Effect of different variables on infection dynamics of B. salamandrivorans in fire salamanders.[image: ]


Figure 3: B. salamandrivorans encysted spores avoid predation and infect fire salamanders.[image: ]


Figure 4: Anuran and urodelan reservoirs promote B. salamandrivorans sustenance.[image: ]
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Extended data figures and tables

Extended Data Figure 1 B. salamandrivorans GE loads in soil.
To investigate whether B. salamandrivorans can be detected in terrestrial environments, soil samples were taken in the close vicinity of experimentally infected animals (experimental samples) and naturally infected salamanders in the Robertville outbreak area (outbreak samples). Error bars depict s.d.


Extended Data Figure 2 B. salamandrivorans GE loads detection in experimentally infected soil, incubated at 4â€‰Â°C and 15â€‰Â°C.
Error bars depict s.d.


Extended Data Table 1 Infection loads (expressed in GE/PCR reaction) for midwife toads (green) and fire salamanders (orange)Full size table


Extended Data Table 2 Infectivity of experimentally infected B. salamandrivorans soil at 4â€‰Â°C and 15â€‰Â°CFull size table


Extended Data Table 3 Infectivity of B. salamandrivorans in soilFull size table





Supplementary information
In vitro culture of Batrachochytrium salamandrivorans cultured in TghL broth at 15Â°C
A sporulating zoosporangium, motile spores and floating encysted spores are shown at 400x magnification. This video was recorded through an Olympus IX50 inverted microscope using a videocapture plugin in ImageJ. (MP4 5759 kb)
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        Editorial Summary
Fungal virus fells fire salamanders
The recent emergence of the fungal pathogen Batrachochytrium salamandrivorans in Europe has led to drastic declines in salamander populations. To discover more about the ecology of this pathogen, An Martel and colleagues monitored a population of fire salamanders in Belgium over a two-year period following the first signs of infection. Pathogen arrival was associated with a rapid and sustained population collapse. The salamanders' susceptibility to infection was underpinned by their inability to mount an immune response, the targeting of sexually mature individuals, and the long-term persistence of fungal spores. The researchers call for a Europe-wide early warning system to monitor the spread of this pathogen, and the establishment of emergency action plans that prioritize conservation of acutely threatened species outside of their natural habitats.
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