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Designed Surveillance for the White-nose Syndrome Fungus 

Accurate information regarding the presence or absence of emerging diseases, such as white-nose syndrome, or 

their causative agents, provides land managers with information to take actions to slow the spread of this disease.  

Designed surveillance can result in earlier detection of pathogens, which may provide managers with more 

options for managing disease spread.  Wildlife populations are often subject to multiple stressors, and disease can 

exacerbate existing stressors while creating new challenges. In order to develop effective wildlife management 

plans, knowledge of whether the pathogen or disease is present or absent in a population is necessary.  Through 

designed surveillance, we can answer questions regarding the characteristics of individuals and populations (such 

as species, habitat type or density) that are associated with disease risk and target mitigation efforts to those 

high-risk groups.   

Pseudogymnoascus destructans (Pd), the invasive fungus responsible for white-nose syndrome, has resulted in 

devastating mortality of cave-hibernating bats in the eastern United States.  Recently the pathogen has been 

detected in several western states, prompting the need for enhanced surveillance.  Detecting the presence of a 

pathogen in the early stages of emergence on a landscape as vast as the western United States will require 

innovative approaches to sampling.  Surveillance for Pd is complicated by the fact that cave-hibernating bats often 

overwinter in small cracks and crevices making them cryptic and difficult to find. By applying sampling techniques 

in a consistant manner across state boundaries, we can make scientifically credible inferences regarding the 

geographic distribution of this pathogen, and provide the best information available to wildlife managers. 

A model-assisted sampling design can help with detection of Pd in the early stages of emergence by providing 

information on where Pd is most likely to occur next based on the surveillance data collected to date.  The U.S. 
Geological Survey National Wildlife Health Center (NWHC) in collaboration with University of Wisconsin and 

Kansas State University have developed a dynamic Pd spread model based on detection/non-detection data 

obtained from samples submitted to the NWHC from 2008 through spring 2019.  Our model synthesizes this 

information to estimate the rate of geographic spread and the growth in pathogen prevalence while accounting 

for landscape features such as karst, mines, hydrology, terrain ruggedness, and forest cover which may slow or 

cause changes in the spread and growth of Pd. This results in maps that identify areas where Pd is most likely to 

emerge in the near future. 

Why conduct designed surveillance? 

• Detection of the pathogen allows land managers to incorporate options for mitigating the spread of disease into 
wildlife management plans, including direct interventions as well as indirect management through habitat 
modifications (such as changing forest management practices).

• Designed surveillance provides the opportunity to identify characteristics of individuals and populations that are 
associated with high risk of disease and target those populations appropriately.  By sampling in a consistent 
manner across jurisdictions, designed surveillance allows for direct comparisons of presence/absence rates

(including estimate of confidence intervals) across regions.

• Surveillance can result in an improved understanding of transmission dynamics and lead to new management 
options.

• Model-assisted sampling strategies leverage all available information on the growth and spread of Pd from on-

going surveillance efforts and result in targeted surveillance of high risk areas, making better use of limited 
resources while reducing the time to detect the spread of Pd to new geographic areas.

To learn more, visit the USGS website:  https://www.usgs.gov/centers/nwhc/science/white-nose-syndrome-surveillance 




