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White-nose Syndrome (WNS) 

• Disease in bats 

• First identified in winter 2006 

• First identified in caves and mines in New York 

• Has killed over 7,000,000 bats  

• Has expanded geographically since 2006 

• Kills bats mainly at hibernation sites 

• Caused by a fungus Pseudogymnoascus 

destructans (Pd) 
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Pseudogymnoascus destructans 

• Psychrophilic fungus 

• Grows below 20°C 

• Maximum growth between 12°C and 13°C 

• Invades skin and hair follicles on lightly-haired 

areas of bats (snout, ears, wings, tail membrane) 
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Photo by C. Meteyer, NWHC 

NWHC Cold Isolate 

Photo by D. Blehert, NWHC 

Fixed Bat Muzzle Skin 

NYS DOH 

Photo by D. Springer and M. Behr 
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Some preferred hibernation temperatures 

• Indiana Bats –  3 - 7.5°C 

• Little Brown Bats – 3 - 10°C 

• Northern Long-eared Bats – 0 - 9°C 

• Gray Bats – 6 - 10°C 

• Big Brown Bats – 0 - 9°C 

• Tricolored Bats – 5 - 16°C 
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Pseudogymnoascus destructans 

• Same genetically as fungus found throughout 

Europe 

• Causes apparently non-lethal infection in 

European bats 

• Invasive exotic  
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 figures from  

Puechmaille, et al. 2012) 
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White-nose Syndrome (WNS) 

What happens 

• Dead bats in caves and 

mines 

• Bats at cave and mine 

entrances 

• Bats flying around in cold 

weather and during day 

• White fungus on lightly-

haired regions 
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White-nose Syndrome (WNS) 

What happens 

• Wing damage and scarring 

(winter, spring, early summer) 

• Reduced bat numbers in summer 

• Populations reductions potentially 

warranting T&E listing 

• Potential species extinctions 
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Geographic Spread 
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Geographic Spread 
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Geographic Spread 
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Species Affected by WNS 

Myotis grisescens – gray bat 

Myotis lucifugus – little brown bat 

Myotis leibii – eastern small-footed bat 

Myotis septentrionalis – northern long-eared bat 

Myotis sodalis – Indiana bat 

Perimyotis subflavus – tricolored bat 

Eptesicus fuscus – big brown bat 
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Additional species with P. destructans  

 
(may not show disease, we do not know yet) 

Myotis austroriparius – SE myotis  

Corynorhinus townsendi virginianus – Virginia big-

eared 

Lasionycteris noctivagans – Silver-haired bat 
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Population decline in the Northeast  

(NY, NH, VT, CT, MA, part of PA) 

Species Sites Pre- Post- % decline 

Little Brown 50 ~385,000 ~51,000 87% 

Northern 

Myotis 

37 ~2000 ~300 85% 

Pipistrelle 39 ~1600 ~250 85% 

Indiana bat 11 ~53,000 ~21,000 61% 

Small-footed 25 ~1250 1125 11% 

Big Brown 33 2823 1616 43% 

These numbers are older and are now considered low for several species 
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How does it kill bats? 

• Disturbance of torpor via irritation 

• Increased fat usage and starvation 

• Dehydration 

• Damage to wings causing dehydration 

and electrolyte imbalance (like burn 

victims) 

• Immune Reconstitution Inflammatory 

Syndrome (IRIS)  

• Respiratory acidosis 
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How does it spread? 

Possible Routes 
•Bat to Bat 

•Bat to Cave/Mine 

•Cave to Bat 

•Cave to People 

•People to Cave 
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What is the National Park Service doing? 
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• Visitor Screening and Intervention 

• Access Restriction 

• Research Requirements 

• Education 

• Population and WNS Monitoring 

• Research 
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Visitor Screening and Intervention 

 

Toomey, WNS  INDU 6/24/2014 28 



Mammoth Cave National Park 

Western Kentucky University 

Mammoth Cave International Center for Science and Learning 

6/24/2014 29 

Access  

Restrictions 
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Research  

Requirements 
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Education 

 

 

Toomey, WNS  INDU 6/24/2014 31 



Mammoth Cave National Park 

Western Kentucky University 

Mammoth Cave International Center for Science and Learning 

6/24/2014 32 

Population and WNS Monitoring 
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Research 
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What next? Where do we go from here? 
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• Extinctions ? 
– Models suggest Indiana bats will go at least regionally extinct 

– Northern long-eared bat proposed for federal endangered listing 

– Little brown bat being evaluated for federal T&E and models 

suggest at least regional extinction 

• Treatments / Mitigation? 
– Antifungals 

– Antagonists 

– Probiotics 

– Artificial roosts 

• Evolution of reduced virulence (fungus)  

• Evolution of increased resistance (bats) 

• Behavior changes 
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Questions and Comments 
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