
 
 
 

 
 

                                                 
Cave Closure Review 2010-2015 

Environment and Parks 
 

White-nose Syndrome (WNS) 
A Five Year Review of Government of Alberta Cave Closures 
 
In the summer of 2010, the Government of Alberta established temporary closures of known bat 
hibernacula under provincial authority in order to protect hibernating bats from White-nose Syndrome 
(WNS).1 
 
Given that the voluntary closure has been in effect for the five years originally recommended, a review 
of the situation was completed. This report briefly summarizes the current status of WNS, the risks, and 
the recommended responses. The full range of current info about WNS is available at  
White-noseSyndrome.org, the international go-to website for trusted information about this disease. 
 

• White-nose Syndrome 
 
The Fungus 
 
Much has been gained in describing and understanding the fungus associated with WNS.  
 
Taxonomy 
Originally described as Geomyces destructans (Gd), further DNA assessment led to the name being 
changed to Pseudogymnoascus destructans (Pd). The new designation better reflects its systematic 
position among other fungi, particularly in regards to verification of the European origin of the fungus 
associated with WNS in bats in North America. 
 
Origin 
Pd is distributed throughout Europe and was inadvertently introduced to North America in New York 
State circa mid-2000s. 
 
Ecology 
Optimal survival for Pd occurs in relatively cool, (7-16ºC) damp cave environments that perfectly match 
the conditions preferred by many hibernating bat species. The fungus persists in the environment for 
long periods in the absence of bats, but is destroyed at temperatures above 20ºC. Growth and survival 
of Pd can be inhibited by some species of bacteria and fungi.  
 
The Disease 
 
WNS continues to spread, with devastating ecological results. 
 
Europe 
The Pd fungus occurs in various European locations with limited, if any, mortality in hibernating bats 
(thus there are no outbreaks of WNS recorded in Europe). However, the low biodiversity of bat species 
in Europe may reflect a previous WNS-like event that eliminated species hit hardest by the fungus and 
those species remaining may have been protected by unknown external (e.g., ecological) or internal 
(e.g., immunological) factors. Considerable investigation now focuses on European bats to glean 
information or understanding that could be applied in North America.2 

1 http://aep.alberta.ca/fish-wildlife/wildlife-diseases/white-nose-syndrome/default.aspx  
2 https://www.whitenosesyndrome.org/news/european-origins-fungus-killing-millions-north-america%E2%80%99s-bats-new-study-finds-
genetic-link  

Nov 2015   Cave Closure Review 2010-2015 
© 2015 Government of Alberta 

Page 1 of 4 

 

                                                 

https://www.whitenosesyndrome.org/
http://aep.alberta.ca/fish-wildlife/wildlife-diseases/white-nose-syndrome/default.aspx
https://www.whitenosesyndrome.org/news/european-origins-fungus-killing-millions-north-america%E2%80%99s-bats-new-study-finds-genetic-link
https://www.whitenosesyndrome.org/news/european-origins-fungus-killing-millions-north-america%E2%80%99s-bats-new-study-finds-genetic-link


North America 
WNS continues to spread across eastern and into mid-western US and eastern Canada. New affected 
hibernacula are detected each winter. Updated maps are maintained at: 
 

• White-nose syndrome map 
 
In general WNS is well established in 26 states and 5 provinces and is advancing westward towards 
the eastern edge of the Great Plains.  
 
Mortality has been devastating, generally ranging greater than 90 per cent loss in individual hibernacula 
and cumulatively involves millions of dead bats. To date, WNS has been identified in seven bat species 
in North America. The list includes two species previously identified as endangered and up to three 
species now being considered for endangered listing in the United States or Canada (the proposed 
listings are a direct result of WNS mortality). Theoretical models predict that Myotis lucifigus, the little 
brown bat, and previously the most common bat in North America, may soon be extirpated in eastern 
regions.3  
 
Bat mortality to date will lead to increased financial costs to agriculture and forest industries. Estimated 
increased costs are in the billions of dollars in the United States alone. Even if mortality ceased, it will 
take many, many decades to replace the ecological goods and services of the bats lost to-date. The 
slow reproductive rate of bats further restricts population recovery.4 
 
How it Affects Bats 
Considerable research in this area has revealed that the fungus invades the skin surface and initiates a 
metabolic cascade that leads to increased arousals and energy use, and an associated decrease in 
water retention. The loss of water and declining energy reserves lead to increased activity resulting in 
winter mortality in or near affected hibernacula. There appears to be little or no immune response, in 
part due to the torpid nature of hibernating bats. 
 
Transmission 
Seasonal transmission peaks in early to mid-winter. This means that the fungus has its greatest 
occurrence when bats are at their most vulnerable in late winter.  
 
If a cave had previous infections, most bats are infected soon after arriving at the site. Mortality is 
extensive in these caves. If the fungus is newly-arrived in a cave, infection rates build through the 
winter. Mortality in these caves is limited in the first year but substantial thereafter. 
 
Limited winter movements between hibernacula are a likely source of natural transfer of the fungus to 
new sites. Fall swarming and migration in bat populations have limited effect on spreading WNS since 
the infection is not maintained during the summer.  
 
Natural spread of Pd may be limited by western bat ecology – smaller hibernating groups, widespread 
hibernacula, limited bat movement among hibernacula. We should know within the next few years 
whether WNS will establish in western North America. 
 
Prevention 
There is little progress towards preventing natural transmission. Once a cave is contaminated, further 
use by bats comes with inherent risk of infection. Elimination of the fungus, if it could be done, poses 
significant risk to sensitive cave ecosystems. 
 

3 https://www.whitenosesyndrome.org/news/declines-and-slow-recovery-little-brown-bat-populations-predicted-highlights-severity-white  
4 https://www.whitenosesyndrome.org/news/bats-worth-billions-agriculture-pest-control-services-risk  
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Treatment 
Progress is somewhat better towards potential treatment of infected bats. Inhibitory effects of some 
bacteria and fungi, altered skin chemistry, and anti-fungal chemicals may prove helpful in reducing 
growth or survival of Pd on bats or in hibernacula. Given the widespread losses already in the east, 
treatment may only be helpful if and when Pd arrives in the west. 
 
As well, modification of the cave environment to slow fungal growth or improve bat survival, 
development of possible vaccines, and molecular or genetic modification of the fungus towards less 
pathogenic forms are all under investigation. There is some tantalizing new information that some 
individuals may be capable of surviving infection. Such bats may have a lot to teach us about WNS. 
 
Partnerships 
Widespread collaboration among research, management, cave user groups, and the general public is 
well established and directly aimed at limiting the devastating effects of Pd and the rate at which it 
spreads. Industry and policy leaders across Canada and the United States are also on-side with the 
bats. 
 
Recommended Management 
Management agencies continue to recommend caution. Human-associated transfer of fungal spores is 
considered the primary route for the initial transfer from Europe to North America. Increasing 
occurrence of Pd in eastern caves now increases the risk of human transfer out of an increasingly 
contaminated region. 
 
Decontamination procedures for clothes and equipment used in contaminated sites are continually 
updated to reflect better information and improved success. The procedures, however, are only as 
good as how and when they are applied. Prevention is the recommended approach in areas where Pd 
does not yet occur. 
 
Risk 
 
Risk assessment has two components: 

• Probability 
• Consequences 

 
In regards to WNS, the probability that human transfer of Pd spores into caves in Alberta remains 
relatively low, although increases as the fungus spreads throughout eastern United States and 
Canada. 
 
However, the consequences are extremely high since, once introduced there is reason to believe 
mortality rate will be high and bat populations may never recover, as may or may not have been the 
case in Europe . The ripple effects throughout affected ecosystems will resound for many decades, with 
direct economic and ecologic costs. 
 
In regards to the current Government of Alberta cave closures, there are two contrasting alternatives:  

• Maintain current closure and assess again in five years, or earlier if there is definitive 
evidence to support re-opening or limited use of known bat hibernacula; or 

• Allow limited access under permit, with specified conditions, particularly in regards to 
equipment. 

 
 
 
Recommendation 
 

The bat working group of Environment and Parks recommends maintaining the current cave closures.  
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Rationale for maintaining closure: 

• It is prudent to remain cautious and continue to hold the line for a few more years until there is a 
greater understanding of the risk in western North America. 

• Clear and rational policy will limit confusion and reduce risk of possible infection.  
• There are many caves in Alberta that are not suitable as bat hibernacula. These caves remain 

open with full access.  
• Cadomin Cave is our largest known hibernaculum and is regionally and provincially significant. 

We should continue to give maximum protection to Cadomin until we have better understanding 
of the risk posed to bats in Alberta by WNS.  

• Data collected since 2010 indicate voluntary closures appear to be limiting visitor use at 
hibernacula, with a corresponding increase in bat population counts.   

• We should implement all means to keep western North America free of WNS and a possible 
source to replace decimated bat populations in the east, or at least keep this option available. 

 
Any change in status (restricted access) comes with significant risks and concerns: 

• It is not feasible to monitor whether people entering a cave have a permit or whether they follow 
permit guidelines. For example, we could ban caving equipment used in eastern North America, 
but there is no way to monitor this or validate any previous use of equipment.  

• Limited access to some users and not others could be considered unfair. This could also lead to 
illegal use, either intentional or by those unaware of any restrictions. 

• The only method to ensure limited access is through installation of a gate at the entrance to 
each hibernaculum. This has proven unfeasible. 
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