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White -Nose Syndrome of Bats  
      
About 20 species of bats, some of them rare or 
threatened, reside in Canada.  While ótree batsô, such 
as the Hoary Bat (Lasiurus cinereus), Eastern Red 
Bat (Lasiurus borealis), and Silver-haired Bat 
(Lasionycteris noctivagans) migrate south to over-
winter, ócave batsô, such as the Big Brown Bat 
(Eptesicus fuscus), Little Brown Bat (Myotis luci-
fugus) and less common species of Myotis, as well 
as the Eastern Pipistrelle or Tricoloured Bat 
(Perimyotis subflavus) overwinter in hibernacula, usu-
ally caves or abandoned mines.  These sites provide 
the critical humid, cool but non-freezing thermal envi-
ronment required for hibernating bats to survive 
many months of torpor without food.  
 
While some hibernacula house only a few hundred 
bats, others harbour many tens of thousands.  Con-
centration of large numbers of hibernating animals at 
relatively few sites, and the huddling behaviour of 
many species of bats, makes large proportions of a 
population susceptible to factors such as natural dis-
asters, disturbance by scientists or cavers, destruc-
tion by vandals, and, potentially, infectious diseases. 
 
A condition known as White-nose Syndrome (WNS), 
documented first in February 2006 in a Myotis sp. in 
a cave west of Albany, New York, appears to have 
spread subsequently to bat hibernacula over 9 north-
eastern American states  (2006/07 - New York; 2008 
- Vermont, Massachusetts, Connecticut; 2009 - New 
Jersey, Pennsylvania, New Hampshire, Virginia, 
West Virginia - see Figure 1), several of which bor-
der on Ontario or Quebec.  Significant bat mortality 
has ensued, estimated at up to over 90% in some 
locations, with hundreds of thousands dying over the  
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Download your newsletter from our Website  
 
In an attempt to ñgo greenò, the CCWHC would  
like to  inform you, by email, when our latest newsletter (French 
and English), is available to download from our website.  If you are 
interested in this service, please email Jacqui Brown at 
<jacqui.brown@usask.ca> to have your name placed on the notifi-
cation list.  Also, please inform us if you require only the electronic 
version or a printed copy as well. 
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Fig. 1.  States with bat hibernacula in which Bat White Nose Syn-
drome has been confirmed, or is strongly suspected.  The year in 
which the syndrome was recognized is indicated, illustrating a 
pattern suggesting geographic spread over time.  (Leonard Shi-

rose, CCWHC) 
 
past 2-3 years, and subsequent marked declines in 
overwintering bat populations.  Mortality of this mag-
nitude is very difficult for populations of long-lived 
animals with low annual recruitment, such as bats, to 
withstand or recover from, assuming that affected 
hibernacula will not be lethal environments if re-
colonized in the future. 
 
Species involved predominantly are members of the 
genus Myotis (Little Brown Bat, the most abundant 
species; Northern long-eared Myotis M. septentrion-
alis; the uncommon Eastern Small-Footed Myotis M. 
leibii; the endangered Indiana Bat M. sodalis), as 
well as the Eastern Pipistrelle and Big Brown Bat.  
All of these are known to breed in Canada except the 
Indiana Bat, though its summer range may extend 
into eastern Ontario and southwestern Quebec.  
 
White-Nose Syndrome gains its name from the most 
prominent sign of disease, a powdery white growth 
on the face of many affected bats (Figure 2).  Bats 
dying of WNS typically are emaciated, with reduced 
brown and white fat depots.  Many have a character-
istic white growth on their muzzle, and in patches on 
their ears and wings.  This is caused by the filamen-
tous hyphae of a fungus, tentatively classified as a 
member of the genus Geomyces.  Geomyces are a 
group of cold-loving soil fungi capable of degrading 
keratin in skin, nails, and hair, and known to occur in 
caves.  The fungus infecting bats grows in the exter-
nal keratinized epithelial layers of the skin, causing a 
scurfy appearance, but also invades the underlying 
connective tissue of the skin around hair follicles and 
associated sweat and sebaceous glands (Figure 3). 
 

It is unclear if this fungus is a primary pathogen, or 
whether perhaps it is a secondary invader, reflecting an 
underlying problem of reduced immune competence in 
the hosts.  The possibility of widespread exposure to toxic 
contaminants, predisposing to opportunistic fungal infec-
tion at multiple localities, has not been substantiated.   

Fig. 2.  A Little Brown Bat with White Nose Syndrome.  Note the charac-
teristic pale downy-to-powdery deposit around the muzzle and in 
patches on the forelimb/wing and ears.  Courtesy Al Hicks, New York 

State Department of Environmental Conservation. 

Fig. 3.  Tissue section of skin from the face of a bat infected with the 
Geomyces fungus associated with White Nose Syndrome.  Irregular 
branching tube-like fungal hyphae are visible invading the connective 
tissue beneath the epidermis throughout the image.  Courtesy Dr. Carol 
Meyeyer, National Wildlife Health Center, US Geological Survey. 
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  Bats affected by WNS appear to have abnormal and 
more frequent arousal from hibernation.  While 
aroused, they may shift locations in the hibernacu-
lum, or emerge prematurely, flying about and dying 
outside the hibernaculum during winter. The energy 
demands for arousal from torpor, in animals that 
weigh less than 20 grams, are considerable, and 
cannot be sustained repeatedly without food, which 
is unavailable.  This likely explains the depletion of 
fat depots and emaciation typical of dead bats with 
WNS.  Exhaustion of energy reserves and hypother-
mia are probably the major causes of death, and 
may explain reduced capacity to arouse from deep 
torpor seen in some sick bats.  Whether the fungal 
infection causes increased arousal and depletion of 
fat depots, or whether it is an opportunistic pathogen 
in animals stressed by abnormal arousal is not 
known.  
 
Several factors support the possibility that the fungus 
is a primary pathogen.  Molecular genetic studies 
indicate that strains of fungi isolated from bats dying 
in separate and often geographically distant hiberna-
cula are virtually identical.  This suggests that a sin-
gle strain of the organism has been disseminated 
from hibernaculum to hibernaculum, which is sup-
ported by the temporo-spatial pattern of apparent 
spread from an epicentre west of Albany NY since 
2006.  Were the fungus an opportunist, infecting ani-
mals predisposed by environmental factors ad-
versely affecting bats over a wide area, strains en-
demic to each hibernaculum would be expected to 
vary genetically from each other.   
 
It is probable that the fungus implicated in WNS has 
been translocated between hibernacula by infected 
bats, since the condition has occurred in sites closed 
to human access.  While there is no evidence that 
the fungus involved affects people, cavers and oth-
ers entering hibernacula and moving among them 
may inadvertently translocate it.  Since the organism 
inhabits soil, the risk of translocation by people per-
sists even when there are no bats in a hibernaculum. 
 
At present, activity in the United States is directed 
mainly at documenting the distribution of WNS; de-
termining the cause of the problem, specifically, the 
role of the fungus; evaluating the relationship among 
WNS, body fat depots and arousal from hibernation; 
and minimizing the possibility of further translocation 
of the fungus by people.   
  
In Canada, we must heighten surveillance for WNS, 
especially in southern bat hibernacula in provinces 
contiguous with the US Northeast, while taking pre-
cautions to avoid translocation of the associated fun-
gus during monitoring operations.  In Québec, sur-
veillance of bat hibernacula near the New York/

Vermont border has been carried out for the past 
year by the Ministère des Ressources naturelles 
et de la Faune.  The Ontario Ministry of Natural 
Resources has charged CCWHC with implement-
ing surveillance of bat populations for WNS in 
that province in 2009, and an active and scanning 
surveillance programme is currently being estab-
lished.  To date, WNS has not been recognized in 
Canada. 
 
It is important that bat researchers and cavers  
are fully aware of the issue, and of the risk of 
translocating the fungus implicated in WNS.  If it 
is necessary to visit hibernacula, disturbance to 
hibernating bats must be minimized, and strict 
precautions must be taken to prevent transloca-
tion of the fungus on clothing, footwear and 
equipment.  To the extent feasible, human  
access to hibernacula should be restricted, and 
where physical barriers to people are not in  
place, they should be considered.  The environ-
mental consequences of the loss of large num-
bers of bats are substantial, in terms of insect 
biomass not consumed, and risk to uncommon 
species. 
 
Members of the public, biologists and  
researchers anywhere in Canada who  
encounter sick and dead bats at any time of  
the year are encouraged to submit them directly 
to their Regional CCWHC Centre for diagnostic 
investigation, provided that there has been  
no direct human exposure to a possibly rabid  
animal (i.e. low likelihood of a bat bite).  Rabies 
testing is part of the diagnostic work-up on  
most bats submitted to CCWHC for determination 
of cause of death, but a variety of other causes of 
death are also sought.  Telephone in advance  
for consultations, shipping instructions etc.; ship-
ping may be subsidized by some CCWHC Re-
gions. 
 
Contact points (email addresses; telephone num-
bers, including toll-free numbers) for the CCWHC 
Regional Centres, and downloadable submission 
forms are found on the CCWHC website at http://
www.ccwhc.ca/en/contact_info.php 
 
The author acknowledges generous consultations 
by Alan Hicks, New York State Department of 
Environmental Conservation; Drs Carol Meteyer 
and David Blehert, National Wildlife Health Cen-
ter, US Geological Survey; and Dr. Julien Main-
guy, Ministère des Ressources naturelles et de la 
Faune, Québec.  Drs. Cheryl Massey and Doug 
Campbell provided valuable comments, and Leo-
nard Shirose prepared the map.   
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 White-Nose Syndrome of Bats - Resources 
 
van Zyll de Jong, C.G. 1985. Handbook of Canadian  
Mammals. 2. Bats. National Museum of Canada,  
Ottawa.  210 pp.  
  
US Fish & Wildlife Northeast Region WNS site:  http://
www.fws.gov/northeast/white_nose.html   Comprehen-
sive, up-to-date; photos; links to sites from affected 
states; information for cavers; disinfection protocols 
 
US Geological Survey, National Wildlife Health 
Center: http://www.nwhc.usgs.gov/disease_information/ 
white-nose_syndrome/ 
 
 
 

 
Photos, numerous links, including to the following 
paper in Science: Blehert, D.S., A.C. Hicks, M. Behr, 
C.U. Meteyer, B.M. Berlowski-Zier, E.L. Buckles, 
J.T.H. Coleman, S.R. Darling, A. Gargas, R. Niver, 
J.C. Okoniewski, R.J. Rudd, W.B. Stone.  2009.  Bat 
White-Nose Syndrome: An Emerging Fungal Patho-
gen?  Science 323: 227. 
 
American Caverôs web site: http://www.caves.org/
grotto/dcg/white-nose.html 
Up-to-date information on distribution of WNS; useful 
links 
 
(Ian K. Barker, CCWHCðOntario/Nunavut Regional 
Centre). 

 

  

Atlantic Region  

Blackpoll warblers, a mortality incident during 
the fall 2008 migration  
 
As happens in the fall of each year, birds that have 
migrated north to breed return to their wintering 
grounds in the south, from the Antilles to mainland 
South America. The Maritime Provinces of Canada 
lie within the Atlantic flyway, one of the four main 
routes that comprise this migration.   
 
Blackpoll Warblers, Dendroica striata, from both 
eastern and western breeding populations leave 
North America in fall along the Atlantic coast from 
Nova Scotia to North Carolina. Their departure is 
triggered in October by cold northwest winds, which 
help push them southeast over the ocean to the 
tropical oceans south of Bermuda, where northeast 
trade winds deflect them south to South America. 
This entails a nonstop flight of up to 3,500 km (2,175 
miles) and 88 hours. Studies have shown that this 
species has an exceptional ability to accumulate and 
retain fat, apparently an adaptation for such sus-
tained flights

1
. 

 
Blackpoll warblers change from the black and white 
spring feathers  that give them their name, to a green 
and brown plumage to travel south in fall.  
 
Migration is not easy, and birds die along the way for 
various reasons, such as poor body fat reserves, 
adverse weather conditions, and collisions with tall 
structures. Some studies have predicted that there 
are a large number of avian mortalities annually due 
to impact with buildings

2
.  Migrating birds may collide 

with tall structures if the current of air they are follow-
ing south is running close to the earthôs (or oceanôs) 
surface, or if inclement weather forces them to fly 
low or if they get confused by reflections on windows 
or other bright objects. In the fall of 2008, we re-
corded an incident of migration mortality involving 
primarily Blackpoll warblers over the Atlantic coast of 
Nova Scotia, close to Sable Island. 
 
The Thebaud platform is located 10 km from Sable 
Island, which is, in turn, 160 km southwest of the 
nearest point in mainland Nova Scotia. The platform 
is one of five in the area operated by ExxonMobil 
Canada (EMC). Offshore gas extraction in Nova 
Scotia follows carefully-developed and strictly-
enforced policies for environmental protection. As 
part of the environmental monitoring activities, EMC 
personnel will advise both the Canadian Wildlife Ser-
vice (CWS) and the Canada Nova Scotia Offshore 
Petroleum Board if bird mortalities are observed at or 
in the vicinity of the operating platforms.  
 
On the morning of October 7 2008, 47 passerine 
birds were found dead on the Thebaud platform. 
Forty-six of them were Blackpoll warblers; the other 
was an Ovenbird. The birds were shipped to the 
CCWHC Atlantic for necropsy examination. All 46 
Blackpoll warblers were in excellent body condition, 
with abundant fat reserves in the skin and abdomen, 
probably enough to complete their southbound mi-
gration. All birds had evidence of trauma, mainly 
bleeding under the skin, from colliding with the plat-
form. 
 

REGIONAL UPDATES  
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  Mortalities also were also observed last year 
aboard a vessel operating on the Scotian Shelf. On 
October 7, 2007, 34 Blackpoll warblers were found 
dead on the deck of Coast guard vessel CCG Hud-
son, off the coast of Nova Scotia. They were among 
a group of birds that were observed flying around a 
light on the ship the night of October 6. The 4 birds 
examined by CCWHC died as a result of trauma. 
They were likely confused by the lights on the ves-
sel and collided with it; all were in good body condi-
tion.   
 
Approximately 100 vessels are present in the Sable 
Island area on a typical October night. These ves-
sels are merchant, shipping and cruise traffic that 
would display lighting similar to that of the Coast 
Guard vessel.  There are no data concerning bird 
mortality associated with these other vessels. 

References: 

1
 Erickson et al. 2005. A Summary and Comparison 

of Bird Mortality from Anthropogenic Causes with 
an Emphasis on Collisions. USDA Forest Service 
Gen. Tech. Rep. PSW-GTR-191.2005) 

2
 MARIN Report: #2004-09 Merchant traffic through 

Eastern Canadian waters: Canadian port of call 
versus transient shipping traffic Prepared By: Dr. 
Ronald Pelot & David Wootton, Dept. of Industrial 
Engineering, Dalhousie; April 1, 2004. 

(María Forzán ï CCWHC, Atlantic Region; Andrew 
Boyne ï Canadian Wildlife Service, Nova Scotia) 

Blackpoll warbler with singed wing, tail and head feathers. 

 
Sixteen warblers and the Ovenbird also had burnt or 
singed feathers on their wings, tail and body (see 
photos). This would have rendered them unable to 
fly and resulted in colliding with the platformôs raised 
structures or surface.  The birds with burnt feathers 
most likely came in contact with the platform's flare, 
an operational safety device through which hydrocar-
bon gases are burned.   
 

The birds were not found directly below the flare 
tower, but in another part of the platform, meters 
away from the flare tower. The most likely explana-
tion is that  they lost control of their flight when their 
feathers were damaged and the wind or their mo-
mentum carried them the short distance. 

Intact wing (left) compared to a singed wing (right). 

 
 
 

 

 

 

 

 

Meningitis in a leatherback turtle  
 
The leatherback turtle (Dermochelys coriacea) is the 
largest living marine reptile, adults weighing between 
200 and 900 kg, and is designated as an endan-
gered species in Canada. Its Atlantic population 
nests on beaches in South and Central America,  the 
Caribbean, Florida, and West Africa. and migrates 
into American and Canadian waters in summer in 
order to feed. Because of its endangered status, any 
information obtained on individual animals is impor-
tant. In late October 2008, a live leatherback turtle 
found ashore on the south coast of Nova Scotia was 
reported to the Canadian Sea Turtle Network. The 
animal was identified as a male, based on the length 
of its tail. This event was unusual  because the ani-
mal was stranded alive, caught on a mudflat when 
the tide receded.  After having been examined, 
measured and tagged, the animal was successfully 
pushed back into deeper water at high tide, but it 
showed clear signs of disorientation. Five days later, 
its carcass was found ashore further south and was  


