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PURPOSE 

This plan describes the management actions Texas Parks and Wildlife Department (TPWD) will take in 
order to minimize the spread and impact of white-nose syndrome (WNS) on bats in Texas. The primary 
goal is for Texas to maintain healthy, diverse, and abundant bat populations. This is a dynamic 
document and subject to change in response to new information regarding both the Pseudogeomyces 
destructans (Pd) fungus and WNS. The guidelines in this document are intended to provide guidance to 
TPWD and its partners. As new information becomes available, it may be necessary for a response to 
vary from a recommendation in this document. 

WHITE-NOSE SYNDROME SUMMARY AND STATUS 

WNS is a fungal disease caused by the non-native Pseudogymnoascus destructans (Pd).1,2 WNS is named 
for the accumulation of white fungal material around the nose, ears and wings of infected individuals 
and, as of January 2012, is responsible for the deaths of at least 5.7 million hibernating bats3 in 26 US 
states and five Canadian provinces (Figure 1).  

 

Figure 1. Spread of WNS as of August 2, 2016 (https://www.whitenosesyndrome.org/resources/map). 

Bats affected with WNS can generally be recognized by abnormal winter behavior and a visible 
accumulation of white fungus on the nasal area. Hibernating bats will arouse more frequently4 than 
energy reserves allow, resulting in a cascade of physiological effects5, ultimately causing bats to emerge 
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from roosts to forage for food and often starve. Bats affected by WNS will also cluster at the entrances 
of hibernacula.6 Although infected bats usually exhibit visible physical signs of the disease (Figure 2), 
many bats that lack visible fungal growth have tested positive for Pd. In addition, bats that carry the 
spores on their bodies may not become infected but may distribute the spores to roosts.7,8 Confirmation 
of the presence of Pd or WNS requires histological and/or genetic verification through the National 
Wildlife Health Center, the Southeast Cooperative Wildlife Disease Study, or the Canadian Cooperative 
Wildlife Health Centre. 

Potential Signs of WNS in Bats 
• Excessive or unexplained mortality at/near hibernaculum 

• Visible fungus on flight membranes, muzzle, or ears of live or fresh dead bats 

• Abnormal behaviors including daytime activity or population shift to entrance of the 
hibernaculum 

• Moderate to severe wing damage in non-torpid bats  

• Thin body condition 

• Yellow-orange fluorescent pattern of non-haired skin under UVA light  

Note: not all signs must be present; however, detection confidence improves with more signs observed  

FOR SUSPECTED WNS OBSERVATIONS 
Contact Jonah Evans (830) 331-8739 

Figure 2. WNS Field Signs in Winter/Spring.9 

Where WNS has been detected, large-scale and often-complete colony mortality has been 
observed.10,11,12 Bats have very low reproductive rates with females often giving birth to one pup a year, 
making population recovery very slow and difficult. This destructive disease has spread rapidly and 
poses a considerable threat to hibernating bats throughout North America. The magnitude of the threat 
from this disease is not fully understood but it appears to be far-reaching; bats in large colonies as well 
as those roosting singly in any roost type are susceptible.13 

Pd is acknowledged to be the cause of WNS,14 although the triggers for infection such as hibernacula 
microclimate, body condition prior to or during hibernation (e.g. malnutrition, dehydration, or 
suppressed immune system during hibernation), or other environmental vector-enhancing issues, are 
not yet widely understood.15 The disease is primarily transmitted bat-to-bat, but accidental spread of 
the disease by humans appears possible.16 White-nose syndrome has not been shown to affect any 
species other than bats. 

Seven bat species have been documented with WNS in the U.S. and Canada; two of these are known to 
occur in Texas (Table 1). Four additional species that occur in Texas have been documented with Pd but 
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shown no signs of WNS. There is concern that WNS may infect additional bat species in different 
climates and ecoregions as Pd spreads. Species with the most heavily impacted populations are the little 
brown myotis (Myotis lucifugus), tri-colored bats (Perimyotis subflavus), the federally threatened 
northern long-eared bat (Myotis septentrionalis), and the federally endangered Indiana bat (Myotis 
sodalis). Populations of the big brown bat (Eptesicus fuscus) and the eastern small-footed myotis (M. 
leibii) have also been impacted. 

Table 1. North American bat species with documented WNS or Pd. 

Scientific Name Common Name U.S. Status 
WNS 

Confirme
d 

Corynorhinus rafinesquii Rafinesque’s big-eared bat Not Listed No 
Corynorhinus townsendii virginianus Virginia big-eared bat Endangered No 
Eptesicus fuscus  big brown bat Not Listed Yes 
Lasionycteris noctivagans silver-haired bat Not Listed No 
Lasiurus borealis eastern red bat Not Listed No 
Myotis austroriparius southeastern bat Not Listed No 
Myotis grisescens gray bat Endangered Yes 
Myotis leibii eastern small-footed bat Not Listed Yes 
Myotis lucifugus  little brown myotis Under Review Yes 
Myotis septentrionalis  northern long-eared myotis Threatened Yes 
Myotis sodalis  Indiana myotis Endangered Yes 
Perimyotis subflavus  tri-colored bat Not Listed Yes 

Note: Species in bold text are known to occur in Texas.  

Some species in regions where WNS or Pd have been detected do not appear to be diseased and it is 
unclear whether they will contract the disease.17,18 WNS has been confirmed in bat species that 
hibernate in caves, trees, crevices, talus slopes, bat boxes, and underground structures; several of these 
species occur in Texas and may warrant additional surveillance (Table 2). The detection of Pd in bat 
houses, mines, culverts and bunkers demonstrate the ability for the fungus to persist in roosts apart 
from caves.19,20,21 Currently, it is unknown whether bats that contract the disease from an infected roost 
and harbor viable Pd spores could transmit the fungus to other types of roosts (such as crevices, cliffs, 
human-created structures [e.g. bridges, buildings], hollow trees, under loose tree bark, in leaf litter, and 
similar locations). Additionally, species such as the tri-colored bat, which can occupy different roost 
types (e.g. caves in winter, trees in spring/summer), may become a vector for fungal spread to non-cave 
habitats. 
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Table 2. Texas bat species and known winter roost types.22 

Scientific Name Common Name Federal 
Status 

State 
Status 

State 
Rank 

Roost Type 
 

Antrozous pallidus Pallid bat - - S5 crevice/cave/artificial 
Choeronycteris 
mexicana 

Mexican long-
tongued bat 

- - - cave/mine 

Corynorhinus 
rafinesquii 

Rafinesque’s big-
eared bat 

- - S3 cave/tree 

Corynorhinus 
townsendii 

Townsend’s big-
eared bat 

- - S3 cave/tree/artificial 

Diphylla ecaudata Hairy-legged 
vampire bat 

- - - cave/mine 

Eptesicus fuscus Big brown bat - - S5 tree/artificial 
Euderma maculatum Spotted bat - - S2 crevice 
Eumops perotis Western mastiff 

bat 
- - S3 cave/crevice 

Lasionycteris 
noctivigans 

Silver-haired bat - - - tree 

Lasiurus blossevillii Western red bat - - - tree 
Lasiurus borealis Eastern red bat - - - tree 
Lasiurus cinereus Hoary bat - - - tree 
Lasiurus ega Southern yellow 

bat 
- T S1 palm 

Lasiurus intermedius Northern yellow 
bat 

- - - moss/palm 

Lasiurus seminolus Seminole bat - - - tree 
Lasiurus xanthinus Western yellow 

bat 
- - S1 palm/yucca 

Leptonycteris nivalis Mexican long-
nosed bat 

E E S1 cave 

Mormoops 
megalophylla 

Ghost-faced bat - - S2 cave/crevice 

Myotis austroriparius Southeastern 
myotis 

- - S3 cave/tree/artificial 

Myotis californicus California myotis - - S4 artificial 
Myotis ciliolabrum Western small-

footed bat 
- - S3 crevice 

Myotis septentrionalis Northern long-
eared bat 

T - - cave 

Myotis thysanodes Fringed myotis - - S3 cave/crevice/artificial 
Myotis velifer Cave myotis - - S4 cave/mine 
Myotis volans Long-legged 

myotis 
- - S4 caves 

Myotis yumanensis Yuma myotis - - S4 cave/crevice/artificial 
Nycticeius humeralis Evening bat - - - tree/vegetation 
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Nyctinomops 
femorosaccus 

Pocketed free-
tailed bat 

NL NL S3 cave/crevice 

Nyctinomops macrotis Big free-tailed bat NL NL S3 crevice 
Parastrellus hesperus Western 

parastrelle 
NL NL S5 crevice/artificial 

Perimyotis subflavus Tri-colored bat NL NL S5 cave/crevice/artificial 
Tadarida brasiliensis Brazilian free-

tailed bat 
NL NL S5 cave/mine/artificial 

Bold type - obligatory hibernators (other species likely utilize short-term torpor) 
NL= not listed, T= threatened, E= endangered 
Artificial roost = bridge, mine, culvert, building, bat house 

The current bat and WNS research and conservation community believes that any bat species 
dependent on winter hibernation is potentially at risk for WNS because Pd grows optimally at 
temperatures ranging from 5° to 14oC (40° to 55o F), and at humidity levels of 90% or greater.23 
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GOALS AND ACTIONS 

 

PURPOSE: This plan describes the management action(s) TPWD will take in 
order to minimize the spread and impact of WNS on bats in Texas. 
Goals of the TPWD WNS Plan: 

Before WNS Detection in Texas: 

1) Determine Texas bat population parameters pre-WNS exposure 
2) Detect WNS/Pd as early as possible 
3) Slow the spread of WNS into Texas 

After WNS Detection in Texas: 

1) Coordinate initial response actions 
2) Prevent spread of WNS into new areas 
3) Monitor the spread and impact of WNS in Texas 
4) Consider application of new disease management options as they become available 

BEFORE WNS DETECTION IN TEXAS 

As of 2016, WNS and Pd have not been detected in Texas. We recommend Pd and WNS diagnosis be 
performed by the U.S. Geological Survey (USGS) National Wildlife Health Center (NWHC) in Madison, 
Wisconsin, the Southeastern Cooperative Wildlife Disease Study (SCWDS) at the University of Georgia, 
or the Canadian Cooperative Wildlife Health Centre (submission forms and instructions in Appendix 1). 

GOAL 1 — DETERMINE TEXAS BAT POPULATION PARAMETERS PRE-WNS EXPOSURE 
 
Rationale: Gathering pre-WNS exposure population information on potentially susceptible bat species 
will support TPWD in: identifying areas in need of regular WNS monitoring, predicting the spread of 
WNS, documenting the impacts of WNS, setting future recovery targets, and effectively prioritizing 
potential treatment and recovery actions. 
 
Actions: 

1) Determine winter and summer abundance and distribution of Texas bats. 
a. Monitor bats at winter roosts/hibernacula statewide (focusing on vulnerable and high 

priority areas) in order to obtain data on pre-WNS populations and distributions. 
i. Count hibernating bats at roost sites. 

ii. Test bats for WNS/Pd. 
iii. Test hibernacula surfaces for WNS/Pd. 
iv. Measure hibernacula environmental conditions to determine vulnerability to 

WNS/Pd. 
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b. Implement the North American Bat Monitoring (NABat) project to monitor summer bat 
activity. This will provide broad scale bat population trend and distribution information 
that can be compared regionally and nationally. 

c. Work with conservation partners to gather existing bat data for entry into the TXNDD. 
2) Identify key hibernacula that harbor WNS susceptible (and potentially susceptible) species and 

environmental conditions favorable to Pd. 
3) Use models that predict the spread of WNS across Texas to identify the most vulnerable and 

highest priority winter roosts. 

GOAL 2 — DETECT WNS/PD AS EARLY AS POSSIBLE 

Rationale: Early detection of WNS/Pd in Texas is important for coordinating timely and effective 
response actions. 

Actions: 

1) Identify high priority and highly susceptible hibernacula. 
2) Work with universities and other conservation partners to regularly test high priority 

hibernacula for WNS/Pd. 
3) Test bats for WNS through spring emergence mist netting, when possible. 
4) Send suspected WNS/Pd positive samples to the National Wildlife Health Center (or other 

authorized lab) for testing. 
5) Distribute survey, sampling, and decontamination protocols to Texas bat researchers. 

GOAL 3 — SLOW SPREAD OF WNS INTO TEXAS 

Rationale: Human-assisted spread of WNS/Pd could potentially introduce the disease into TX. There are 
several simple actions that can help reduce this risk. 

Actions: 

1) Encourage or require WNS Decontamination Protocols (Appendix 2). Distribute decontamination 
protocols to cavers, bat biologists, landowners, and land managers. Any equipment that has 
contacted bats or has been inside caves or mines or other potential hibernacula in confirmed 
WNS-affected states should not be used in Texas. 

2) Require bat researchers to visually evaluate all bats handled for signs of WNS. Any bats 
suspected of having WNS will be handled in accordance with the NWHC Bat Submission 
Protocols (Appendix 1) and TPWD will be contacted as soon as possible.24 

3) Restrict access to highly vulnerable and important hibernacula on state lands as needed. 
Encourage landowners and managers to restrict access to hibernacula on private lands. 

4) Take steps to limit the import of bats into Texas from WNS/Pd positive states. 
5) Assist with and contribute to research into WNS/Pd treatments. 
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AFTER DETECTION OF WNS 

GOAL 1 — COORDINATE IMMEDIATE RESPONSE ACTIONS 

Rationale: Promptly notifying the appropriate stakeholders and conservation partners when WNS/Pd is 
detected will enable a smooth and consistent response. TPWD may be able to help slow the spread of 
the disease through notifying the public about the risks of human-assisted spread and key preventative 
measures. 

Actions: 

1) Notification: 
a. Notify the TPWD Executive Director and leadership within 24 hours. 
b. Notify the property owner within 48 hours. 
c. Notify cooperating agencies/partners involved with WNS within 48 hours. 
d. Direct all media communications through the TPWD Communications Division. 
i. Develop a press release. Make sure to specify if the detection is confirmed or suspected. 

Coordinate the press release with the National Communications and Outreach Working 
Group and USFWS (Catherine Hibbard; 413-253-8569; Catherine_Hibbard@fws.gov). 

e. Notify the Texas bat research community through the Google group 
(https://groups.google.com/d/forum/texas-bat-working-group) or email (texas-bat-
working-group@googlegroups.com) and through other social media. 

f. Consider avenues to notify other stakeholder groups such as: universities, cavers, TPWD 
biologists, land managers, rehabilitators, pest control businesses, etc. 

2) Response Actions 
a. Survey accessible caves within a 10-mile radius for presence of WNS/Pd as soon as 

possible. 
b. Conduct annual surveillance within a 50-mile radius of the infected site. 
c. Continue winter WNS/Pd monitoring in hibernacula across Texas and summer NABat 

monitoring. 
d. Encourage landowners of infected sites to limit access and require WNS decontamination 

protocols. 
e. Consider possible field-testing of experimental control methods to stop or slow disease 

spread. 
f. Maintain records of confirmed and suspected WNS/Pd detections in Texas and distribute to 

conservation partners. 

GOAL 2 — MONITOR THE SPREAD AND IMPACT OF WNS IN TEXAS 

Rationale: Monitoring the spread of WNS/Pd and its impact on Texas species will provide information 
needed to effectively respond to the disease. 

Actions: 

1) Conduct annual surveys for WNS/Pd at susceptible sites. 
2) Conduct bat surveys to estimate population levels. 
3) Monitor naïve species of Texas bats for signs of WNS/Pd. 

mailto:Catherine_Hibbard@fws.gov
https://groups.google.com/d/forum/texas-bat-working-group
mailto:texas-bat-working-group@googlegroups.com
mailto:texas-bat-working-group@googlegroups.com
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GOAL 3 — PREVENT SPREAD OF WNS INTO NEW AREAS 

Rationale: It may be possible to reduce the impact of WNS by implementing actions to slow its spread. 

Actions: 

1) Restrict access to caves on state lands within 50 miles25 of WNS/Pd positive sites. 
2) Contact private landowners within 10 miles of WNS/Pd positive sites with properties that 

contain known caves to recommend restricting access to hibernacula. 
3) Increase surveillance for WNS at caves within 50 miles26 of the infected site. 
4) Disseminate WNS decontamination protocols to any groups that may enter caves. 
5) Require rehabilitators to contact TPWD before releasing any rehabilitated bats to reduce the 

chances of accidental spread of WNS/Pd. 
6) Continue to prohibit scientific research permit holders from bringing any equipment into Texas 

that has been used in WNS-affected states and to and to follow the USFWS decontamination 
protocol for all bat-related work conducted in Texas.  

7) Update this policy as needed to stay in line with USFWS protocols. 

GOAL 4 — ADMINISTER WNS/PD  TREATMENTS WHEN OPTIONS BECOME AVAILABLE 

Rationale: Disease treatments could prove key to preventing the further spread of Pd and reducing the 
impact of WNS. However, the potential impact of any treatment on cave ecosystems must be carefully 
weighed. Research and testing is underway at several universities to find an effective treatment for 
WNS/Pd. Treatment of caves with chemicals is not advised due to the potential impacts on the cave 
ecosystem and associated species. As treatments become available TPWD will evaluate whether or not 
such treatments will be used in Texas in the event WNS is detected.  

Actions: 

1) Evaluate WNS/Pd control measures for use in TX. Coordinate with USFWS and other key 
partners to carefully weigh any adverse impacts to bats and their associated cave ecosystems 
before proceeding with any treatment. 

2) Through a carefully considered and coordinated effort, TPWD will evaluate the costs/benefits of 
new treatments for WNS/Pd as they become available. 

3) Conduct treatment trials if an effective treatment with minimal risks to cave environments is 
identified. 

4) Conduct widespread treatment application if feasible and treatment trials are effective. 
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APPENDIX 2.  WNS DECONTAMINATION PROTOCOLS 
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