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White-Nose Syndrome of Bats
About 20 species of bats, some of them rare or
threatened, reside in Canada. While ‗tree bats‘, such
as the Hoary Bat (Lasiurus cinereus), Eastern Red
Bat (Lasiurus borealis), and Silver-haired Bat
(Lasionycteris noctivagans) migrate south to overwinter, ‗cave bats‘, such as the Big Brown Bat
(Eptesicus fuscus), Little Brown Bat (Myotis lucifugus) and less common species of Myotis, as well
as the Eastern Pipistrelle or Tricoloured Bat
(Perimyotis subflavus) overwinter in hibernacula, usually caves or abandoned mines. These sites provide
the critical humid, cool but non-freezing thermal environment required for hibernating bats to survive
many months of torpor without food.
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While some hibernacula house only a few hundred
bats, others harbour many tens of thousands. Concentration 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 disasters, disturbance by scientists or cavers, destruction by vandals, and, potentially, infectious diseases.
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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 northeastern 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 border 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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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 infection at multiple localities, has not been substantiated.

Fig. 1. States with bat hibernacula in which Bat White Nose Syndrome 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 Shirose, CCWHC)

past 2-3 years, and subsequent marked declines in
overwintering bat populations. Mortality of this magnitude 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 recolonized in the future.
Species involved predominantly are members of the
genus Myotis (Little Brown Bat, the most abundant
species; Northern long-eared Myotis M. septentrionalis; 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.

Fig. 2. A Little Brown Bat with White Nose Syndrome. Note the characteristic 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.

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 characteristic white growth on their muzzle, and in patches on
their ears and wings. This is caused by the filamentous 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 external 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).
(Aussi disponible en français)

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 hibernaculum, 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 hypothermia 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.

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 implementing surveillance of bat populations for WNS in
that province in 2009, and an active and scanning
surveillance programme is currently being established. 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 translocation 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 environmental consequences of the loss of large numbers of bats are substantial, in terms of insect
biomass not consumed, and risk to uncommon
species.

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 hibernacula are virtually identical. This suggests that a single strain of the organism has been disseminated
from hibernaculum to hibernaculum, which is supported by the temporo-spatial pattern of apparent
spread from an epicentre west of Albany NY since
2006. Were the fungus an opportunist, infecting animals predisposed by environmental factors adversely affecting bats over a wide area, strains endemic to each hibernaculum would be expected to
vary genetically from each other.

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.; shipping may be subsidized by some CCWHC Regions.

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 others entering hibernacula and moving among them
may inadvertently translocate it. Since the organism
inhabits soil, the risk of translocation by people persists even when there are no bats in a hibernaculum.

Contact points (email addresses; telephone numbers, 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

At present, activity in the United States is directed
mainly at documenting the distribution of WNS; determining 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.

The author acknowledges generous consultations
by Alan Hicks, New York State Department of
Environmental Conservation; Drs Carol Meteyer
and David Blehert, National Wildlife Health Center, US Geological Survey; and Dr. Julien Mainguy, Ministère des Ressources naturelles et de la
Faune, Québec. Drs. Cheryl Massey and Doug
Campbell provided valuable comments, and Leonard Shirose prepared the map.

In Canada, we must heighten surveillance for WNS,
especially in southern bat hibernacula in provinces
contiguous with the US Northeast, while taking precautions to avoid translocation of the associated fungus during monitoring operations. In Québec, surveillance of bat hibernacula near the New York/
(Aussi disponible en français)
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White-Nose Syndrome of Bats - Resources

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 Pathogen? Science 323: 227.

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 Comprehensive, up-to-date; photos; links to sites from affected
states; information for cavers; disinfection protocols

American Caver‘s web site: http://www.caves.org/
grotto/dcg/white-nose.html
Up-to-date information on distribution of WNS; useful
links

US Geological Survey, National Wildlife Health
Center: http://www.nwhc.usgs.gov/disease_information/
white-nose_syndrome/
(Ian K. Barker, CCWHC—Ontario/Nunavut Regional
Centre).

REGIONAL UPDATES

Atlantic Region

Blackpoll warblers, a mortality incident during
the fall 2008 migration

with tall structures if the current of air they are following south is running close to the earth‘s (or ocean‘s)
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 recorded an incident of migration mortality involving
primarily Blackpoll warblers over the Atlantic coast of
Nova Scotia, close to Sable Island.

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.

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 strictlyenforced policies for environmental protection. As
part of the environmental monitoring activities, EMC
personnel will advise both the Canadian Wildlife Service (CWS) and the Canada Nova Scotia Offshore
Petroleum Board if bird mortalities are observed at or
in the vicinity of the operating platforms.

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 sustained flights1.

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 migration. All birds had evidence of trauma, mainly
bleeding under the skin, from colliding with the platform.

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 buildings2. Migrating birds may collide
(Aussi disponible en français)
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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 Hudson, 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 vessel and collided with it; all were in good body condition.
Approximately 100 vessels are present in the Sable
Island area on a typical October night. These vessels 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:

Blackpoll warbler with singed wing, tail and head feathers.

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)

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 platform‘s 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 hydrocarbon gases are burned.

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.

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 explanation is that they lost control of their flight when their
feathers were damaged and the wind or their momentum carried them the short distance.

(María Forzán – CCWHC, Atlantic Region; Andrew
Boyne – Canadian Wildlife Service, Nova Scotia)
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 endangered 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 important. 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 animal 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

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

(Aussi disponible en français)
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delivered promptly to the Atlantic Veterinary College
for necropsy. It weighed 270 kg and was considered
in good body condition based on the relative abundance of its fat reserves. The most important lesion
was identified microscopically as a severe meningoencephalitis, i.e. an inflammation of the cerebral
meninges and adjacent regions of the brain. Based
on consultation with Dr. Brian Stacy, from the University of Florida, and Dr. David Rotstein, from the Uni-

versity of Tennessee, this lesion was suggestive of a
bacterial infection. Brain samples are currently being
analyzed in Dr. Stacy‘s laboratory with the help of a
screening test based on polymerase chain reaction
that can potentially identify a variety of bacterial species.
(Pierre-Yves Daoust, CCWHC - Atlantic region, and
Kathleen Martin, Canadian Sea Turtle Network,
Nova Scotia

Quebec Region

Sarcocystis spp. myositis in a caribou
Mtl) in Saint-Hyacinthe, for gross examination. One
specimen was a portion of a large muscle mass and
the other was a piece of thoracic wall with sections of
11 ribs. Within the larger portions of skeletal muscle,
pale to whitish, wet-looking areas were seen (figure
1). These foci looked swollen in some areas, and
also had the appearance of looking cooked, with a
light greenish hue.

When a hunter-killed caribou (Rangifer tarandus),
from Northern Quebec, which was deemed very alert
with a good muscle mass, was sent for butchering,
lesions described as ―large masses‖ were seen
throughout the muscles. Similar changes were seen
by the submitter, on caribou carcasses shot by other
hunters. These animals were also described as having small nodular lesions on the skin, some containing pus. None of these lesions were examined.

Sections of skeletal muscle were collected, fixed in
formalin and prepared for routine histopathological
examination. All sections had similar changes ranging from small areas of inflammation with small parasitic cysts within the muscle fibres to large areas with

Two tissue samples from this caribou were submitted
to the CQSAS (CCWHC Québec Regional Center),
located at the Faculté de médicine vétérinaire (U de
(Aussi disponible en français)
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Sarcocystis spp. are protozoal parasites of animal
muscle that develop in two distinct hosts. The intermediate host is usually a domestic or wild herbivore
while the final host is a predator. The parasite is initially ingested by the herbivores when eating vegetation contaminated by carnivore fecal material. Once
ingested, the parasite will go through different development phases before finally forming thin-walled
cysts inside the skeletal muscle cells of the herbivore. These cysts are the ones that contain numerous small banana-shaped organisms. The cycle is
completed when a carnivore consumes muscle form
its prey. The parasite will then go through another
developmental phase in the intestinal cells of the
carnivore.
The cycle phase that takes place in the intermediate
host can cause disease at two stages of its cycle.
Acute clinical disease with fever, swelling and jaundice can be seen in some cases when the parasite
disseminates throughout the bloodstream and replicates in the cells lining the blood vessels. Another
episode of clinical disease can also be noticed when
the parasite enters the muscle cells, causing their
degeneration or death and attracting inflammatory
cells to the muscle tissue. Still, not very much is
known of the clinical significance of Sarcocystis infection in wild mammals.

Figure 1. Sections of skeletal muscle from a caribou with
multiple and well-delineated areas of discoloration
(arrows). The areas with a darker reddish color are normal
muscle tissue.

loss of muscle tissue, fibrosis and severe inflammation (figure 2). The inflammatory cells seen within the
affected muscle tissue were composed of many
white blood cells, a type of inflammatory cell often
involved in host defense against parasitic infections.
The parasites seen with the lesions were small cysts,
measuring approximately 60.0 to 250.0 µm, with a
thin wall, located within the muscle fibres. The cysts
contained numerous small banana-shaped protozoal
organisms (Sarcocystis sp.). In some areas, degenerate protozoal cysts were seen in necrotic muscle
fibres.

A more specific form of muscular disease thought to
be associated with this parasite has been described
in domestic cattle and sheep, in which it can affect
both skeletal muscle and heart, sometimes causing
sudden death due to cardiac damage. There is good
evidence that this form of muscle disease is, at least
in these domestic species, caused by the degeneration of Sarcocystis cysts. When examined grossly,
lesions are usually well demarcated, and will have a
gray/green color that can fade when exposed to air.
The green color is associated with the presence of
many eosinophils within the muscle tissue. When
examined microscopically, all the changes seen in
the muscle tissue from this caribou can be observed
in described sheep/cattle cases, with both acute and
chronic reactions side by side.
This form of myositis (inflammation of muscle tissue
caused by an infectious organism) has, to the best of
our knowledge, rarely been encountered in wild caribou. No anecdotal report or field observation by wildlife personnel would suggest that it has been observed before in individuals from Northern Québec. It
is also interesting that similar gross changes might
have been present in other individuals from the same
herd. Muscle tissue from these animals or the heart
of the caribou from which muscle was sent were,
unfortunately, not examined. The hunter who submitted these samples wanted to know what was wrong

Figure 2. A portion of skeletal muscle as seen under the
microscope, with few atrophic muscle fibres remaining.
The darker granular-like material seen around the fibres
are dense aggregates of inflammatory cells. One myofibre
is distended by a protozoal sarcocyst (arrow).

(Aussi disponible en français)
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with this animal, apart from just worrying about meat
quality. He was concerned about the long term survival of the herd he had recently visited for his hunt.
The extent of this parasitic infection within Northern
Québec herds and its effects on this population are
not well known. A progressively changing Arctic environment could mean a modified host-parasite relationship and a modified effect on the caribou also.
(André Dallaire – CCWHC Québec Regional Center)
The ecology of Besnoitia tarandi in caribou
(Rangifer tarandus) within different herds of caribou in the circumpolar region, September 20072009
B.tarandi is a protozoan of which caribou is the intermediate host. Lesions mainly affect the skin and the
subcutaneous tissues, and manifest themselves as a
progressive thickening, hair loss and ulceration, primarily localized on the limbs and head. The transmission cycle is believed to be a two-host life cycle,
with carnivores and biting arthropods representing
the definitive hosts and the vectors respectively.
Even though this parasite has been affecting caribou
for many years, very little is known about its natural
history and its significance for the health of caribou.
The purpose of this project is to determine the prevalence (percentage of diseased animals in the sampled population) and intensity of infection with B.
tarandi within different herds of caribou in the circumpolar region. Presence and intensity of B.tarandi will
be analyzed according to additional data collected
(i.e. age, body condition, season, year) in order to
evaluate potential risk factors associated with this
disease. Caribou samples are collected by various
contributors to the CircumArctic Rangifer Monitoring

and Assessment (CARMA) Network and sent to
the Centre Québécois sur la santé des animaux
sauvages (CQSAS/CCWHC Québec Regional
Center) of the Faculté de médicine vétérinaire
(Université de Montréal) based in St-Hyacinthe for
further analysis. In collaboration with CARMA contributors and the Inuit communities of Nunavik,
skin and tissue samples were obtained from more
than 400 harvested caribou during a two year period (September 2007-2009). Sections of skin from
the rostrum (nose), the metatarsus (back hind leg),
the thigh, the scrotal bag and the udder, as well as
sections of the conjunctiva were fixed in formalin
and then routinely prepared for microscopic examination. A diagnosis of besnoitiosis was made upon
the discovery of at least one cyst having a characteristic morphology compatible with Besnoitia spp.,
and intensity of infection in the superficial dermis
(number of cysts / mm2) was calculated for each
section. Preliminary results suggest that B. tarandi
is commonly encountered in caribou, but that the
prevalence and intensity of infection vary among
the herds. The apparent increase in the prevalence of the disease following the summer months
supports the suspected role of arthropods as vectors of B. tarandi. Potential risk factors identified by
these preliminary results such as gender, age and
season will be further evaluated by epidemiologic
and statistical analysis.
Impact of this parasite on the caribou population is
unclear, but preliminary findings show that the relationship between this parasite, its host and the
ever-changing Arctic environment is worth further
investigation.
(Julie Ducrocq and Stéphane Lair – CCWHC Québec Regional Center)

Ontario
& Nunavut
Ontario
Region
Region

Suspected salt toxicosis in Pine Siskins feeding
at roadsides
In December 2008 and January 2009 the Ontario/
Nunavut Region of CCWHC examined two separate
groups of Pine Siskins. In both cases, the dead
birds were found at the side of snow-covered rural
roads. In the first case, from late November, 30
birds were found, some still alive. In the second,
from late January, more than a dozen birds were
found scattered along approximately 100 feet of
roadway.
(Aussi disponible en français)

In both instances, all birds had traumatic injuries,
consistent with having been struck by a vehicle.
However, as with all cases of birds being hit by a
vehicle, it is necessary to consider the possibility
that he bird was acting abnormally at the time.
During the early days of West Nile virus surveillance in North America, many birds killed by vehicles in New York state were found to be positive
for the virus. In the case of birds on roadsides in
winter, the concern is that they might have ingested road salt and developed salt toxicosis.
8 .

Pooled brain samples from the birds from the first
incident were tested by the toxicology laboratory of
the Animal Health Laboratory and were found to
have sodium levels of 1400 ppm. In the second, two
pools of brain samples were tested: one had sodium
levels of 1100 ppm and the other 1400 ppm. These
concentrations are in the range found in experimentally-dosed and clinically affected birds in an exposure study. (Bollinger, T.K., P. Mineau, M.L. Wickstrom. 2005. Toxicity of sodium chloride to house
sparrows (Passer domesticus). Journal of Wildlife
Diseases. 41(2): 363-370.) Although the experimental values were determined using house sparrows, and no normal values for pine siskins are available, the results at least suggest that these birds
may have been ingesting road salt.

ordination. The lesions may extend further into the
mid-brain and cerebral cortex, which would account
for the reports of unusual behaviour and mental
status.
Baylisascaris procyonis has a life-cycle that commonly involves paratenic, or transport hosts. The
adult worms reside in the small intestine of raccoons,
from which they shed massive numbers of eggs with
the raccoon feces. The eggs require a period of time
(approximately 3 weeks) in the environment before
they larvate and become infectious. The eggs are
hardy, resistant to most forms of disinfection, and
persist in the environment for long periods of time. If
ingested by an aberrant host, they undertake a somatic migration that may take them to the central
nervous system. They may cause the death of the
paratenic host or they may become encapsulated
within host tissue. Raccoons may become infected
by predating or scavenging on the carcass of an infected paratenic host. In raccoons, the worm completes its life cycle with a somatic migration, returning to the intestine as an adult worm.

Salt toxicosis may cause cerebral edema and altered
behaviour, including ataxia and an inability to fly,
which would render the birds more susceptible to
being hit by a passing vehicle.
(Doug Campbell, CCWHC Ontario/Nunavut Region)
Verminous encephalitis in rodents

The range of reported aberrant hosts is wide, and
includes a large number of species of birds and
mammals, including humans. There are a small
number of reports (fewer than 30) in the medical literature describing clinical cases, often involving children, which involve infection with this parasite. The
lesions in people are severe and destructive, as they
are in animals, and the consequences are serious,
usually involving significant neurologic impairment.
Last year, the first case reported in Canada was described in a boy from Toronto.

Three separate submissions -a grey squirrel, a porcupine and a groundhog - all had lesions of eosinophilic encephalitis, likely due to aberrant migration of
a nematode. These lesions are typically ascribed to
migration of Baylisascaris procyonis, the roundworm
of raccoons. In one instance, worms with the characteristics of B. procyonis were present within the
lesions.
Aberrant migration of nematodes, most likely the raccoon roundworm, is the most commonly diagnosed
cause of neurologic disease in rodents in our
caseload. The most commonly submitted rodent is
the grey squirrel, and encephalitis due to roundworm
migration is the leading cause of neurologic disease
in this species. In groundhogs, it is by far the most
commonly diagnosed disease. Other species of
mammals in which verminous encephalitis has been
diagnosed include red squirrels, southern flying
squirrels, northern flying squirrels, and porcupines.
In birds, cases have been seen in ruffed grouse and
grackles.

Although the number of reported cases is small, the
severity of the consequences makes it imperative to
attempt to reduce exposure, particularly of vulnerable persons, to the larvae of this parasite. Exclusion of raccoons from areas used by people is helpful, and the prompt clean-up of raccoon feces is important. Fresh raccoon feces present no danger;
old, dry feces that may not even be recognizable as
such potentially contain many infectious eggs. Raccoon feces should be disposed of as landfill, and
should not be composted.
For more information on B. procyonis:

If any history is available, it typically includes some
combination of the clinical signs of loss of balance,
circling, tremors and non-responsiveness. Occasionally, there are reports of unusual behaviour, including aggressiveness. These signs correlate well
with what is seen microscopically. The lesions are
usually most severe in the cerebellum, which is the
part of the brain responsible for balance and co(Aussi disponible en français)

http://www.cdc.gov/ncidod/dpd/parasites/
baylisascaris/default.htm
Gavin, P.J., K.R. Kazacos, and S.T. Shulman. Clinical Microbiology Reviews. 2005. 18(4): 703-718.
(Doug Campbell, CCWHC Ontario/Nunavut Region)
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Western/Northern Region

CCWHC aims to help develop new capacity in Sri
Lanka

Winter Ticks in Elk in the Yukon
Aside from a few sporadic incursions into the southeast Yukon, elk are an introduced species and exist
in two small fairly discrete populations in southwest
Yukon.

Members of the Pacific node of the CCWHC have for
the past 2 years been implementing a project to develop veterinary public health capacity in Sri Lanka
and SE Asia to enhance preparedness for emerging
infectious diseases. Dr. Craig Stephen co-leads a Sri
Lanka-Canada team that is focused on education,
research and policy developments. In light of the importance of wildlife in emerging infectious diseases,
it was felt important to address wildlife health as part
of this project. To date, there is very little veterinary
or government attention directed to wildlife health in
Sri Lanka. Issues such as problem zoo animals, wild
elephants or concerns over wild birds and avian influenza do receive government resources and time,
but Sri Lanka lacks any academic focus for wildlife
diseases, or broad governmental wildlife surveillance
and response capacity.

In the late 1980‘s and early 1990‘s there were several releases of elk into the Takhini Valley herd, mid
way between Whitehorse and Haines Junction and
Braeburn/Hutshi herd, about 100 kilometers north of
Whitehorse, to bolster populations that had been
stagnant since initial introductions in the early 1950s.
All elk came either directly or indirectly from Elk Island National Park in Alberta where elk and moose
are known to be hosts to winter ticks, dermacentor
albipictus.
Some of the elk introduced in the early 1990s were
observed to have low numbers of ticks but it was the
opinion of experts at the time that the late spring
snowmelts and early fall freezes in southern Yukon
environment would not be not conducive to the establishment of permanent winter tick populations.

The project leaders invited Dr. Ted Leighton to visit
Sri Lanka in July 2008 as a representative of the
CCWHC in its OIE Collaborating Centre role. Ted
visited Sri Lanka for 10 days with Craig to meet with
key members of government and the Faculty of Veterinary Medicine and Animal Science at the University of Peradeniya. A wildlife disease surveillance
workshop was presented to veterinarians from Sri
Lanka, Indonesia and Thailand and was enthusiastically received by the attendees. Follow-up meetings
with the Vice-Chancellor of the University lead to
subsequent discussions with university faculty with
wildlife interests to explore how a network of wildlife
workers could be developed in Sri Lanka as the
foundation of a new surveillance network. The
CCWHC pledged to support this effort through a focused needs assessment, some additional training
and educational exchanges and potentially adapting
the CCWHC database to the Sri Lankan situation.
Ted is leading in the search for external funds
through new opportunities that are available through
the Collaborating Centre role. The long term vision is
to have the CCWHC, its students and staff, to provide a mentoring role to help create new capacity to
detect, assess and respond to wildlife health issues
in Sri Lanka.

By 2007 there were an estimated 260 elk in southwest Yukon approximately 175 in the Takhini herd
and 85 in the Braeburn/Hutshi groups), about double
the populations in the early 1990s.
Along with this increase in elk numbers came an increased number of observations of hair loss and
rough coats in the late winter and spring, consistent
with their being infested with winter ticks but there
was no confirmed evidence of their presence. Ticks
were first found on a late winter road killed elk in
(year). Significant winter tick holds (infestation) on
the Takhini and Braeburn Hutshi elk populations
(herds) was confirmed in 2007. All 18 elk (12 in the
Takhini population and 6 in the Braeburn populations) were handled for radio-collaring were confirmed to be carrying winter ticks.
While there have been no records of ticks on moose
or caribou in southwest Yukon, there is public concern that these species might be adversely affected
if winter ticks spread from the elk. Environment
Yukon has been taking steps to reduce the threat of
winter ticks spreading from elk while we assess the
risk that winter ticks pose to other species.

(Craig Stephen, Centre for Coastal Health, Nanaimo
BC, and Pacific Node—CCWHC)
(Aussi disponible en français)
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In the late winter of 2008 approximately 110 elk in
the Takhini herd were driven into a high fenced paddock and were held until the ticks dropped off naturally in the spring. The Breaburn/Hutshi population, a
more scattered group, was not captured or treated.
Discussions with local First Nations, NGOs, and the
public were initiated in January 2008 and were continued with additional information and expertise in
June 2008 with a view to assessing risk that winter
ticks pose to moose and caribou in Yukon and developing a long term winter tick management plans for
both the Takhini and Braeburn herds.

The difference in apparent loads on the elk in
2008/09 compared to 2006/07 and 2007/08 is at
least partially attributable to the reduction of tick
loads from last year‘s captivity possibly aided by
a late cool spring and early cold fall in 2008 which
may have reduced the survival and reproductive
success of ticks that dropped off of elk (mostly
mature bulls) that were not captured. Systematic
flagging (flannel cloth swept through vegetation
as described by Bill Samuel Pers. Comm.) both
inside the holding paddock and in surrounding elk
range produced no ticks.

Measures currently being used to address the winter
tick situation include: a) penning as many animals as
possible in the two populations for the tick drop-off
periods for two years each, b) using hunting to reduce elk numbers, prevent expansion outside their
current core ranges, and c) monitoring tick numbers
and distribution on hunter and road killed cervids in
the region. Anti parasitic medication has been considered but designing a suitable delivery protocol for
free ranging cervids that ensures safe harvesting of
moose and deer for food by First Nations hunters is
problematic.

A holding paddock and handling system has been
built in the core of the Braeburn elk range and elk
will be held during the tick drop off periods for two
years.
It is unlikely that winter ticks can be eradicated
solely by these strategies but it is hoped that,
combined with late cool springs in 2008 and forecast for 2009, they will be sufficient to significantly
reduce tick survival and reproduction. Winter ticks
are being found on about half of the deer hides
examined but it is unknown what role deer are
playing as a reservoir host.
During the winter and spring 2008/09, the Takhini
herd showed little sign of hair loss when compared to
2006/07 and 2007/08. About 120 were again captured in February/March 2009 and will be held
through the tick drop off period. These animals have
been handled in a squeeze system and blood and
fecal samples have been collected for disease and
parasite screening. All animals were visually inspected for ticks. Low numbers (2 to 30 ticks) were
seen and collected from about half the animals.

(Aussi disponible en français)

(Philip Merchant, Department of Environment,
Yukon)
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Rangifer Anatomy Project – RAP!
Ecosystem & Public Health Faculty of Veterinary
Medicine and RAP contributor. ―These changes are
placing this species, and the people who use them,
at risk and may be in part responsible for the dramatic caribou population declines across much of
Canada in recent years,‖ she adds.

In the collaborative spirit of the new Faculty of Veterinary Medicine at the University of Calgary, the
Rangifer Anatomy Project (RAP) is led by Dr. Susan
Kutz and Dr. Ryan Brook in the Department of Ecosystem and Public Health with Dr. Christoph Mülling
and Dr. Jason Anderson in the
Department of Comparative Biology and Experimental Medicine; and Dr. Peter Flood, Professor Emeritus, Western College of Veterinary Medicine, University of Saskatchewan.

The University of Calgary Faculty of Veterinary Medicine (UCVM) initiated the Rangifer Anatomy Project
(RAP) to address a significant knowledge gap in our
understanding of the anatomy of Rangifer species
while at the same time bringing together scientists,
aboriginal hunters, and elders to share their knowledge. There is very little known about the morphology and ecophysiology of the species and we hope
to describe some novel information about how caribou stay warm and how their feet click when the
walk. The project will generate a variety of resources, including illustrated pamphlets, field guides,
posters, web-based materials, and ultimately a
physical anatomical atlas to train northern youth, university students, and wildlife management personnel.
Content will range from basic comparative anatomy
to detailed visual and written descriptions that demonstrate the landmarks and underlying anatomy for
practical procedures such as obtaining blood samples in live caribou. To facilitate standardized post
mortem sampling by hunters and scientists, practical
guides will be developed to describe techniques for
collection of important tissue samples like lymph
nodes and specific muscles. These resources also
help describe what is ‗normal‘ and ‗abnormal‘ so that
hunters can detect changes and abnormalities in the
health of the animals.

For people across the circumpolar Arctic and Subarctic, caribou and reindeer (Rangifer tarandus) are
important sources of food and income and they are
of great cultural significance. Caribou and reindeer
are members of the same species but reindeer are
domesticated, while caribou are wild. Northern regions are under increasing stress and are changing
rapidly in response to climate change and human
development. Changes in snow melt and vegetation
green-up are already being documented. Increased
frequency and intensity of severe weather events
such as winter rain can be devastating to caribou,
limiting their access to food. Human developments
such as pipelines, roads, and mineral extraction can
disturb and displace caribou, and the warming climate is expected to have complex and poorly understood impacts on caribou behaviour and health. ―The
introduction of new parasites with the northward
range expansion of species like white-tailed deer,
and changes to the dynamics of existing hostparasite systems, are anticipated to result in emergence of new parasites and disease syndromes in
caribou,‖ says Dr. Susan Kutz, Associate Professor,

(Aussi disponible en français)
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The Rangifer Anatomy Project began in 2008, building on our long-term work with northern hunters and
government biologists in the Northwest Territories.

the results will be done in both web-based and print
forms designed for scientists, students, youth, and
hunters.

We are integrating scientific information with the
traditional knowledge of elders and hunters from
northern communities to view caribou anatomy
through their eyes. This interaction will enable the
scientists to share their unique knowledge, obtain
insight into the user needs, and will also provide opportunities to gather information on traditional uses
of caribou from participating Dene, Inuit, Cree, and
Métis hunters, youth, and elders. Communication of

The project is funded by the CircumArctic Rangifer
Monitoring and Assessment Network, the Nasivvik
Centre for Inuit Health and Changing Environments,
Natural Science and Engineering Council of Canada,
PromoScience, and the UCVM Department of Ecosystem and Public Health.
(Ryan Brook, PhD, Postdoctoral Fellow, Faculty of
Veterinary Medicine, University of Calgary).

The Canadian Cooperative Wildlife Health Centre was established and is supported by: Federal, Provincial and
Territorial governments; the Canadian Wildlife Federation; Ducks Unlimited Canada; Syngenta Crop Protection Canada
Inc.
●●●●●●●
This newsletter is published twice annually by the CCWHC. Contents may be used without permission; please
acknowledge the Canadian Cooperative Wildlife Health Centre Newsletter. Material in this newsletter has not been
peer-reviewed and therefore should not be cited in the scientific literature. For further information, contact the nearest
Regional Centre listed below.
Headquarters Office:
Room 2683, WCVM
University of Saskatchewan
52 Campus Drive
Saskatoon SK S7N 5B4
(306) 966-5099
National Information Line: 1-800-567-2033

http:/wildlife.usask.ca

(Aussi disponible en français)

Atlantic Region:
AVC
Pathology and Microbiology
University of Prince Edward Island
550 University Avenue
Charlottetown PEI C1A 4P3
(902) 566-0667 or –0959

Quebec Region:
FMV, Department de Pathologie
3200, rue Sicotte
Sainte-Hyacinthe QC J2S 7C6
(514) 773-8521, ext. 8347 or 8307
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Ontario/Nunavut Region:
OVC, Pathobiology
University of Guelph
Guelph ON N1G 2W1
(519) 823-8800,
Ext. 54616 or 54556

Western/Northern Region:
WCVM, Veterinary Pathology
University of Saskatchewan
52 Campus Drive
Saskatoon SK S7N 5B4
(306) 966-5815

