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The Foothills Research Institute Grizzly Bear
Program (FRIGBP) and Wildlife Health —
Tactics and Tools for Wildlife Conservation
Background
Large-scale, human-caused changes to the environment
often have negative effects on wildlife populations, or do
they? It’s logical to conclude two events, such as development of a sprawling golf course and a subsequent decline
in numbers of local songbirds, are related because both
events occurred in the same place with changes to the environment preceding changes in local wildlife populations.
Often though, the mechanistic factors coupling these
events are undefined. Without knowing what these factors
are, and how they are linked, the question of whether the
events represent cause and effect or are merely coincidental remains unresolved. More important, from the standpoint of taking wildlife management and conservation
actions, how can you mount an appropriate response if
you don’t know what you’re up against?

Ontario/Nunavut Region
2007 Type E Botulism Activity—Ontario
Sphaeridiotrema globulus in mute swans and a
white-winged scoter
Winter Mortality in Crows

This dilemma applies well to the current situation with
grizzly bears in Alberta, a province that in recent years has
experienced unprecedented economic growth coupled
with increased exploitation of its lands for resource extraction, agriculture, urbanization, and recreation. Many
of these activities occur throughout the range of grizzly
bears in the province. Over the same time-frame, there is
growing awareness that the number of grizzly bears in the
province may be less than half the size it was estimated to
be in 2002, thought then to be just over 1000 animals and
now likely to be no more than 500. Whether this difference represents changes in census procedures, a true decline in numbers, or a combination of the two is a matter
of ongoing discussion. Nonetheless, the fact remains that
current grizzly bear numbers are much lower than ex-
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hypothesis is that long term physiological stress in individual animals is the predominant mechanism linking environmental change with impaired wildlife population
performance. Wild animals like grizzly bears are exposed
to many “stressors” throughout their life, but often cope
successfully through a suite of physiological and behavioral mechanisms, collectively known as the “stress response”. However, the duration of a stressor is important.
Whereas short-term stress encountered during the normal
activities and experiences of daily life rarely pose a threat
to healthy animals, long-term stress as can occur with human alteration of the environment may exceed an animal’s
ability to cope. When “stressed” for weeks, months, or
years an animal may lose the capacity to sustain biological
functions at normal levels and gradually develop signs of
impaired health (or distress), including reduced growth,

pected, and long-term sustainability of grizzly bear populations in Alberta is uncertain. In response, the provincial
government has implemented several steps to improve
grizzly bear conservation, along with continuing to support the Foothills Research Institute Grizzly Bear Program
(FRIGBP, www.fmf.ab.ca/pa_GB.html).
This research program was established in 1999 with its
primary goal to provide knowledge and planning tools to
land and resource managers to ensure the long-term conservation of grizzly bears in Alberta. The core of the program is a multi-disciplinary team of research scientists
from across Canada representing fields that include remote sensing, veterinary medicine, ecology, genetics, molecular and biochemical physiology and bio-statistics.
Support for the team’s activities is provided through a
diverse partnership of industry, government, universities,
environmental organizations, and funding agencies. The
merging of resources made possible by this remarkably
broad partnership in pursuit of a common goal has enabled
a large-scale approach toward grizzly bear conservation in
which wildlife health is playing a pivotal role.
A Potential Role for Wildlife Health
Although the research team of the FRIGBP has been active for close to 10 years now, their recognition of a potential role for wildlife health in coupling human-caused
environmental change with poor population performance
(e.g., low rates of birth and survival, high mortality rate)
of grizzly bears was gradual and unexpected. Over the
first 5 years, populations were the major unit of focus.
The value of information collected from individual animals lay largely in the insight provided about population
characteristics and processes. One area that the team concentrated on was in recording individual bear’s responses
to capture and handling, and minimizing adverse health
effects caused by these procedures wherever possible.
Through this came appreciation for the wide range of
health conditions that exist among individual bears, which
is wildlife health in the broadest sense – a composite view
of numerous biological functions that include growth,
reproduction, immunity, stress, and activity. As appreciation grew, so too did questions. What factors shape grizzly
bear health? What consequences does health of individuals have for population performance? Is it possible to predict where and when health of individuals or performance
of populations will be poor? These and other questions
prompted an extensive review of research reports concerning health in humans and domestic animals, some preliminary analyses with existing health-based grizzly bear data,
and a shift in focus toward the potential role of health and
stress in coupling human-caused environmental change
with poor population performance.

(Photo credit: Johan Lindsjo, University of Saskatchewan)
impotence, infection, and sometimes premature death.
Whether or not population-level effects occur depends on
the number of animals in the population and, in larger
populations, the proportion that is distressed. Because
considerable time may elapse between human-caused alteration of the environment and measurable effects on the
performance of resident wildlife populations, broadening
the focus of wildlife monitoring and conservation strategies to include assessment of long-term stress and health
in individual animals could provide opportunity to alleviate environmental stressors before population performance
is affected. In particular, development of tools to detect
long-term stress offers potential to anticipate problems at
the individual or population level before they arise – in
essence, an early warning system.
Tactics and Tools
As the topic of wildlife health gained importance in the
FRIGBP, the research team was re-structured to better
integrate research activities and develop new tools for

Since 2005, the research team has been investigating links
between human-caused environmental change, long-term
physiological stress, health of individual grizzly bears, and
performance of grizzly bear populations. The working
(Aussi disponible en français)
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ent biological functions, including growth, immunity, and
activity, to enable quick summary health profiles for individual bears and to identify bears with impaired health.

grizzly bear conservation. Since 2005, the research has
been coordinated along four lines of scientific inquiry:
1) Mapping
Home ranges for individual grizzly bears are tens to hundreds of square kilometers in size, whereas ranges for
populations are in the order of thousands of square kilometers. Using satellite and aerial imagery, the research
team has developed seamless habitat maps with accompanying data layers that describe vegetation conditions (for
example, land-cover, leaf area, species, and crown closure) for all grizzly bear range in Alberta, an area of approximately 228,000 km2. Recently, the team has built
upon this by developing remote sensing techniques to
monitor and track annual landscape change with particular
emphasis on detecting human-caused disturbances likely
to cause adverse health effects to resident grizzly bears.
2) GPS radiotelemetry and modeling
The maps alone are of limited application without knowing where grizzly bears are in space and time. For this, 2540 grizzly bears have been captured each year since 1999
across their range in Alberta and fitted with Global Positioning System (GPS) radiocollars. Each unit is programmed to record locations every 1-4 hours over a 2-year
period, after which time the collar drops off the bear and
is retrieved by field staff. The GPS data are uploaded
monthly and used to estimate movement rates and home
ranges for individual bears. By combining GPS and map
data, the research team has developed models and
“ecological maps” to delineate grizzly bear movement
corridors and to identify: (i) areas where the best grizzly
bear habitat is found within three separate seasons, (ii)
“sinks” where the risk of human-caused mortality is high,
and (iii) “safe harbours” where the risk of human-caused
mortality is low and habitat quality is high.

Photo Credit: David Janz, University of Saskatchewan
4) Statistical analyses
Statistical analysis serves essentially as the glue that
brings the other lines of pursuit together. Most importantly, through effective data management and use of different statistical tactics, the research team is steadily gaining insight into linkages between human-caused environmental change, long-term stress, and wildlife health. In
this regard, it should be emphasized that established protocols did not exist for the combined analysis of point-intime measures of health and stress in animals with spatial
and temporal measurements of their environment. However, through a process of frequent communication among
co-researchers, including a biostatistician, and through
annual statistical workshops, the team has successfully
overcome the challenge of combining seemingly disparate
data sets. The biostatistician is taking a lead role in conducting the demographic analyses required to establish the
final linkage between health of individual grizzly bears
and performance of their populations.

3) Wildlife health
For every grizzly bear captured, the research team collects
biological samples and records physical and physiological
measurements that, when combined with results from
laboratory analyses of samples, provide more than 100
independent measures of stress and health. The measurement of long-term stress has required development of new
tools or “biomarkers” that can be detected in tissues sampled by wildlife field personnel, including blood serum,
skin, and hair. With a goal of applying these conservation
tools to other species at risk, the team has focused this
research toward stress-activated substances (proteins and
hormones) found in many vertebrate species, not just grizzly bears. With growing recognition of the significant
impact of capture and handling on the health and wellbeing of wild animals, the research team is now emphasizing obtaining accurate results from minute quantities of
sample acquired through less invasive means such as remote biopsy darting and hair snag sampling. For evaluation of health in grizzly bears, the team is developing a
health function score system that combines many measures of health into several scores corresponding to differ(Aussi disponible en français)

Ensuring Relevance
The FRIGBP was established to address specific challenges in Alberta related to issues of grizzly bear sustainability in the face of increasing societal demands for natural resources. These challenges, however, are not unique
to grizzly bears in Alberta; there are other species in Canada and throughout the world threatened by the environmental impacts of human activities. With this in mind, the
research team is striving to ensure the knowledge and
tools gained can be readily transferred to land and resource managers for application wherever the environmental impact of our activities imperils co-existence with
wild species. The products of this research (maps, models,
biomarkers) are designed to be immediately used in a
3

wide variety of land management planning and conservation efforts. The team is working with its different industrial sector partners, and government agencies, to identify
a one-window approach to develop and deliver training to
all users of the program products. What is perhaps most
relevant about the FRIGBP is that it provides a solid
example of how multidisciplinary research collectively

supported by industry, university, government, and
non-government partners can provide practical applications for land management and wildlife conservation.
(Marc Cattet, CCWHC Headquarters, Saskatoon)

DISEASE UPDATES
Atlantic Region
genetic parameters of parasite populations; and to examine similarities between molecular profiles of the
parasite and its hosts, to show relationships on an evolutionary and ecological timescale. Phylogeographic
data will be used to delineate the history of colonization and the timing of A. vasorum’s introduction to
Newfoundland, and to show how genetic variation in
this species is partitioned within and between populations in different areas. The study also examines the
role of native versus invasive slug species in the transmission of A. vasorum. Modeling will be used to investigate the influence of climate on transmission and
host-parasite-intermediate host relationships. Given
the movement of dogs in Atlantic Canada, and between Newfoundland and St. Pierre, it may be a matter
of time before the parasite becomes established in
other suitable regions, if conditions exist to support
this parasite. This is a major veterinary concern
(Conboy 2004, Bourque et al. 2005).

Angiostrongylus vasorum (French heartworm) research
in Newfoundland Wildlife
Canine pulmonary angiostrongylosis (CPA) causes verminous pneumonia and blood disorders in dogs. The causative agent is Angiostrongylus vasorum (Baillet 1866), a
nematode parasite found in the right ventricle and pulmonary arteries of its definitive hosts. The life cycle is indirect, with slugs and snails acting as intermediate hosts
(Bolt et al. 1994, Koch and Willesen, 2008). Wild canids,
especially foxes, likely play a role in the epidemiology of
canine infection, and the parasite could have significant
impact on fox health and population dynamics (Morgan et
al. 2005).
Angiostrongylus vasorum occurs in isolated endemic foci
in tropical, subtropical and temperate regions of Europe,
the Americas, and Africa, with sporadic occurrences outside those areas (Bolt et al. 1994). The only endemic focus in North America is restricted to the Avalon Peninsula
and the immediate surrounding areas on the east coast and
Burin Peninsula of Newfoundland (Jeffery et al. 2004) A.
vasorum was first detected in red foxes in 1973 (Smith
and Threlfall 1973); 56% of trapped red foxes examined
during 2000 – 2002 were infected (Jeffery et al. 2004).
Infected dogs were detected in 1996 (Bourque et al. 2002)
and during a routine Baermann survey of dogs on the
Avalon Peninsula, A. vasorum was found in 23.9% of
dogs examined, mostly in beagles. A. vasorum was found
in a wild lynx at the Salmonier Nature Park, on the Avalon Peninsula in 2001 (L. Rogers, personal communication) and in an adult female coyote found dead on the
Avalon Peninsula (Bourque et al. 2005). In September
2007, a parasite survey of dogs was conducted on the
French Island of St. Pierre, off the south coast of Newfoundland. A. vasorum was not detected in fecal samples
collected from 50 hunting dogs. Most hunting dogs in St.
Pierre come to Newfoundland to hunt, so there is a risk
that they could become infected while on the island.

Kim Bridger, Res. Ass't./PhD Candidate, NL DNR.
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A PhD study was initiated in 2007 to investigate
the population genetic structure of A. vasorum and its
hosts in Newfoundland and Europe; to review molecular
techniques and analytical methods used to determine the
(Aussi disponible en français)
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Plastic ingestion in Northern Fulmars (Fulmarus glacialis) in the western North Atlantic
The Northern Fulmar is a pelagic species, spending most
of its life foraging on the high sea. It is therefore very
difficult to identify mortalities in this species and study
their causes. Fifty carcasses of Northern Fulmars, collected between 2001 and 2005 during beached bird surveys on Sable Island, approximately 200 km east of Halifax, Nova Scotia, were examined grossly and microscopically. This study paralleled similar work that has been
carried out by van Franeker and others in the Netherlands,
based on birds of this species collected from the North Sea
(http://zeevogelgroep.nl/Opbouw/Downloads.html). Dr.
van Franeker’s main interest for many years has been the
use of this species as a sentinel for plastic contamination
at sea. The number of avian species documented to ingest
plastic increased from two in the 1960s to more than 109
by the late 1980s. At the same time, global production of
plastic increased from 30 million metric tons per year in

the 1970s to 150 million metric tons in 2000 (Vlietstra and
Parga, Marine Pollution Bulletin 44: 945-955, 2002).
Birds of the order Procellariiformes, which includes Albatross, Shearwaters and Northern Fulmars, are known to
ingest the largest amounts of plastic. Of the 50 Northern
Fulmars examined, 20 were in poor body condition. This
poor body condition was associated with a markedly
enlarged liver suggestive of a malignant tumor in one bird,
chronic generalized infection of the body cavities of undetermined cause in a second bird, and egg binding in an
adult female; other cases of poor body condition may have
resulted from primary starvation. The cause of death of
the 30 other Northern Fulmars was not determined. Incidental findings in some of these birds included focal to
multifocal myocarditis (three cases) and benign subcutaneous tumors of fibrous tissue (two cases). The stomachs
of 49 of the 50 Northern Fulmars contained some form of
synthetic material (plastic and Styrofoam) which varied in
total weight from 0.015 to 13 g (average, 1.7 g). Interestingly, birds in good body condition generally contained
larger amounts of synthetic material than birds in poor
body condition, suggesting perhaps that better foragers are
also more likely to collect plastic debris floating on water.
Negative effects of synthetic material ingested were not
observed in any of the birds examined. Other studies of
ingestion of synthetic material by marine birds have reported cases of perforation and obstruction or have suggested some effects related to reduction in volume of ingesta available for digestion or reduction in signaling hunger. Marine pollution by plastic material, which was first
identified in the late 1970s, remains an ongoing problem.
(Ines Walther and Pierre-Yves Daoust, CCWHC, Atlantic
region; Zoe Lucas, Sable Island, Nova Scotia)

Figure 1: Vast assortment and amounts of material from the stomach of one Northern Fulmar.
(Aussi disponible en français)
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We would like to encourage further submissions from any
additional purple finch mortalities to help us better assess
the significance of trichomoniasis as an emerging disease
problem in the Atlantic provinces. To further support this
proposal, we provide the following information to assist
individuals who are interested in monitoring trichomoniasis and/or preventing the disease from becoming a problem at their bird feeders (adapted from the Garden Bird
Health Initiative - http://www.ufaw.org.uk/documents/
GBHI_Trichomonas_sheet_180707.pdf).

Trichomoniasis in Purple Finches—An Emerging Disease?
In fall 2007, two incidents of purple finch (Carpodacus
purpureus) mortality, involving 4 -5 birds each, were reported from mainland Nova Scotia (NS). One finch was
submitted for post mortem examination from one location,
and two finches were submitted from the other. The submission included immature and adult, male and female
birds. They were all emaciated, and one finch from each
location had a severely ulcerated and necrotic lesion in the
oral cavity and/or esophagus. The tissue damage was of
sufficient severity to have substantially reduced ingestion
of food and possibly precluded eating entirely. This
would have been the primary cause of their poor body
condition. Microscopically, Trichomonas sp., a protozoan
parasite, was identified as the cause of the lesion. Trichomoniasis, the disease caused by this infectious organism,
is a well documented illness affecting many bird species,
but primarily diagnosed in pigeons and doves, (also
known as canker in these birds) and raptors (also known
as frounce in these birds). Trichomoniasis has also been
reported in various species of passerine birds, particularly
sparrows and finches, and, since 2005, has emerged as a
new cause of significant mortality in populations of greenfinch (Carduelis chloris) and chaffinch (Fringella
coelebs) in the United Kingdom (UK) (Duff et. al., 2007.
The Veterinary Record. 161: 828). Similar to the pattern
of occurrence of trichomoniasis in the UK, the mortality
of purple finch in NS was late summer and early fall,
unlike salmonellosis in songbirds which typically occurs
in the winter. Although the history did not state it clearly,
purple finch mortality in NS may have happened around
bird feeders. If so, this would be another factor shared
with the UK where mortality caused by trichomoniasis in
finches is associated with the practice of bird feeding.
Lastly, the incident locations in NS were separated by
approximately 300 km (i.e., Bridgewater and River John),
suggesting the possibility of a widespread problem in the
purple finch population.

Clinical Signs - Birds affected by trichomoniasis are lethargic with fluffed-up plumage and are reluctant to fly.
They may drool saliva, regurgitate food, have difficulty in
swallowing or show laboured breathing. The face and
neck often have wet, matted plumage that may have food
debris sticking to it. A swollen neck may be visible from
a distance. The affected birds will appear hungry and stay
on the feeder, but often cannot pick up food, and, consequently, are emaciated.
Spread and Prevention – Natural transmission of trichomoniasis between birds most likely occurs when adults are
feeding nestlings with regurgitated food during the breeding season. However, food or water contaminated with
recently regurgitated saliva or droppings from an infected
individual is another potential route of transmission.
Therefore, regular cleaning and disinfection of bird feeders and water baths is necessary to prevent spread of the
parasite amongst the birds foraging in this artificial environment. If mortality occurs, removal of the feeding stations and water baths for two weeks can break the cycle of
disease. However, after sanitation, when feeding and watering resumes, regular monitoring for signs of illness and
death associated with trichomoniasis is advised. Trichomoniasis does not affect mammals, including humans.
(Scott McBurney and María Forzán, CCWHC, Atlantic
Region)

Quebec Region

approximately 1400 individuals. In order to ward off overuse of the ecosystem and to favour the economic development of local communities, the provincial government set
up an experimental muskox sport hunting project. A small
number of hunting licenses were issued and the CCWHC
was approached by the Nunavik Research Centre to assess
the overall state of health of the animals taken during the

Muskoxen (Ovibos moschatus) of Nunavik: state of
health and food safety
Muskoxen (Ovibos moschatus) were introduced into
Northern Quebec at the beginning of the 1970’s with the
release of some fifty animals imported from Ellesmere
Island, in Nunavut. In 2003, the herd was estimated at
(Aussi disponible en français)
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hunt, placing particular emphasis on diseases transmissible to humans (zoonosis).
In total, 17 muskoxen were killed and sampled in the region of Kuujjuaq and of Tasiujaq (five in 2006 and 12 in
2007). A complete examination was performed on site by
the staff of the Nunavik Research Centre. Various organs
as well as blood samples were sent to the CCWHC for
testing. The most significant finding from the tests was
the presence of parasites in the livers of almost all the animals submitted (14/17). The parasites were identified as
trematodes (or flukes) of the species Fascioloides magna
(figure 1). To our knowledge, this is the first report of the
presence of this species of parasite in muskoxen. The extent of the damage caused by the flukes in the livers examined (figure 2) suggests that the parasite could have a
negative impact on the health of the infected animals,
without causing mortality. The presence of fluke eggs in
the livers of several animals (figure 3) indicates that F.
magna can reach the adult stage in muskoxen. Nevertheless, the absence of fluke eggs in the feces suggests that
muskoxen are not an efficient host for F. magna. Since
this fluke is also present in caribou in Nunavik, it is possible that the cycle of F. magna in Nunavik is sustained by
the caribou, given the fact that they share the same environment with the muskoxen. F. magna does not represent
a danger to human health.

Figure 1. Hepatic fluke
of the species Fascioloides magna found in the
liver of a muskox.

The serum harvested from the slaughtered animals was
tested for the presence of antibodies for certain diseases.
None of the animals presented a detectable level of antibodies for brucellosis and toxoplasmosis. However, antibodies for the following agents were detected: leptospirosis (4 out of 17), Coxiella burnetii, the agent responsible
for Q fever (5/17) and paratuberculosis (6/17). These results indicate that the animals were exposed to these
agents at least once in their lives. Leptospirosis and Q
fever are diseases that can potentially be transmitted to
humans. Leptospirosis causes influenza-like symptoms,
but can cause meningitis in more severe cases as well as
kidney and vision problems. Q fever is also associated
with flu-like symptoms, but also with pneumonia and liver
disease.

Figure 2. Cross section of a muskox liver showing damage associated with the presence of flukes (cavitations,
necrosis and fibrosis).

Microbiological examination of the intestines did not reveal the presence of bacteria of concern for human health
such as Salmonella and Mycobacterium. However, strains
of E.coli were isolated in four animals, including one
strain which displayed virulence factors which could
cause digestive problems in host animals.
(Guylaine Séguin, Stéphane Lair and André D. Dallaire,
CCWHC – Centre régional du Québec)

Figure 3. Numerous trematode eggs in the liver (as seen
through a microscope).
(Aussi disponible en français)
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techniques (PCR) in all 4 cases. Microscopic examination
of 2 individuals revealed lesions compatible with multiorgan necrosis with inflammation, intralesional bacteria and
vascular thrombosis.

Tularemia in Québec during 2007
Tularemia is a bacterial disease of wild and domestic animals which can be easily transmitted to humans
(zoonosis). It is caused by Francisella tularensis, a bacterium typically associated with sick snowshoe hares and
muskrats. Although this agent is usually associated with
an acute, febrile type infection and the presence of bacteria in the bloodstream, it can become chronic in some species. The modes of transmission from infected wild animals to domestic animals and humans are numerous. A
roaming domestic cat hunting in the countryside and returning home at night could be a source of infection in a
household.

There appears to be a relatively high level of tularemia in
humans in Québec. Figure 2 incorporates wild animal
data from both the CCWHC – Québec Regional Center
(CQSAS) and MAPAQ (Ministère de l’Agriculture, des
Pêcheries et de l’Alimentation du Québec). No domestic
animal cases were found within the provincial laboratory
system in the same time period. Unfortunately, the human
data does not specify the origin of infection in most cases,
since the provincial public health lab, which collates human tularemia samples, rarely has a precise clinical history attached to the sample. Historically, most human
cases appear to be linked to people dealing with snowshoe
hare and muskrat carcasses. There are no available data
regarding the subspecies of F. tularensis involved in any
of these cases. There are still many unanswered questions
regarding tularemia in Québec.

In 2007, the only tularemia suspect animals submitted in
Québec were 9 snowshoe hares from regions north of the
Saint Lawrence Seaway, collected during the fall period
(Fig 1). They were either found dead for no obvious reason, or were trapped or snared hares which, when
cleaned, revealed suspicious lesions. Tularemia was diagnosed in 4 of these 9 individuals. A most interesting
observation was that no gross lesions typical of
tularemia were seen in any of these 4 positive animals,
although decomposition may have masked some abnormalities. Final diagnosis was confirmed with molecular

Saguenay – LacSaguenay
Saint-Jean– LacSaint-Jean

Côte
CôteNord
Nord

Abitibi-Témisc
Abitibi-Témisc
amingue

Figure 1: Locations of diagnosed tularemia cases in wild animals—Québec, 2007 (Data source: CQSAS).
(Aussi disponible en français)
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Figure 2: Annual Incidence of tularemia cases in humans and wildlife in Québec. (Data source: BVS/MSSSS and
CQSAS).
(André Dallaire, CCWHC – Québec Regional Center)

Ontario & Nunavut Region

We received no birds from Lake Erie, but received reports
of die-offs in November of Common Loons at points
along the shore, from west to east – at Morpeth, Long
Point and Port Colborne.

2007 Type E Botulism Activity – Ontario
In 2007, the CCWHC Ontario/Nunavut lab received reports of 31 possible botulism incidents. The first of these
was from Sauble Beach, on the shore of Lake Huron, on
13 September, and involved Common Loons, Red Necked
Grebes and Double Crested Cormorants. Type E botulism
was confirmed in loons and grebes from this incident.

The first reports from Lake Ontario were received in midOctober, from the Port Hope area, and reports from a region extending east from there to Prince Edward County
were received over the next 5 weeks. The last confirmed
case was from Prince Edward County on the 22 November.

Reports from Lake Huron continued to be received well
into November, and botulism was confirmed from a number of localities. The disease extended its range north and
east from previous years, with cases being confirmed from
Tobermory, at the tip of the Bruce Peninsula and from
waters off the southeastern part of the Bruce.
(Aussi disponible en français)

In all, Type E botulism was confirmed in 8 species of
birds: Red Necked Grebe, Horned Grebe, Common Loon,
White Winged Scoter, Long Tailed Duck, Red Breasted
Merganser, Herring Gull and Bonaparte’s Gull. Other
9

species of birds that were involved in these events, but in
which confirmation was not made, were Double Crested
Cormorants, Ring Billed Gull and Great Black Backed
Gull.

Canadian Wildlife Service, was not conducted this year.
It is quite possible, even likely, that events occurred in this
area, but simply were not detected. The most significant
change from previous years is the geographic extension
around the Bruce Peninsula and into the waters of Georgian Bay.

The range of species and timing of events is similar to
previous years. No cases were detected during late July or
August this year, but surveillance of the islands at the
eastern end of Lake Ontario, formerly provided by the

(Doug Campbell, CCWHC—Ontario/Nunavut Region)

called Sphaeridiotrema globulus, has a life cycle involving an aquatic snail as an intermediate host. The swans
would have become infected by eating snails which contained immature stages of the fluke. Once in the bird’s
intestine, the flukes mature in seven to ten days and attach
to the intestinal lining, damaging it and causing substantial
blood loss. Affected birds develop anemia, and die of
shock as a result of this severe blood loss. They may show
signs of weakness and bloody diarrhea prior to death.

Sphaeridiotrema globulus in mute swans and a whitewinged scoter
In mid-November, there were reports of dead Mute Swans
along the St. Clair River in the vicinity of Sombra, Ontario. On November 16, seven dead swans were submitted
by the Wildlife Enforcement Division of Environment
Canada to the Ontario / Nunavut Region of the Canadian
Cooperative Wildlife Health Centre, Ontario Veterinary
College, University of Guelph.

It is not possible to tell whether the birds acquired the
infection on the river or at a previous location. However,
Tundra Swan mortalities caused by the same parasite occurred on nearby Lake St. Clair in April of 1996.

Each of the seven swans tested negative for avian influenza viruses. Three of the swans were unsuitable for necropsy, but each of the four necropsied swans had died as
a result of hemorrhage into their digestive tracts. This was
caused by an intestinal infestation with trematodes
(flukes), a type of parasitic worm. The fluke involved,
(Aussi disponible en français)

Prior to this, in late October, a white-winged scoter from
Hamilton was diagnosed with the same condition. Subse10

.similar events had been observed in the USA, with similar
diagnostic findings.

quent to the main event in Sombra, swans were observed
dead on the St. Clair River. The last submission that we
received was a bird that died on December 10.

Since then, there have been reports of further deaths of
crows in the USA, also associated with a reovirus infection. These have been reported on Promed (Archive
Number 20080105.0064, and Archive Number
20080107.0095) where it is stated that virus isolation was
first made in 2002, although the virus has been sequenced
and identified as a new species of reovirus only recently.

The parasite is specific to waterfowl (ducks, geese and
swans), and is acquired only by eating infected snails.
There is no risk to people handing affected birds.
Kate Welch, CCWHC—Ontario/Nunavut Region
Winter Mortality in Crows

The Avian Virology lab at the Animal Health Laboratory
in Guelph is continuing to attempt to isolate and characterize the virus responsible for these outbreaks. Initially, in
2004 and 2005, a reovirus was isolated. Since then, further testing has revised that diagnosis to indicate that the
virus is more likely a rotavirus (also a member of the
Family Reoviridae). Samples from the most recent cases
have produced a more pleomorphic virus that resembles a
paramyxovirus. Testing for the presence of West Nile
virus by immunohistochemistry was done on a wide range
of tissues in 16 birds. All were negative. Although there
have been recent reports of the occurrence of West Nile
virus during the winter months, no evidence of its occurrence was found in these birds.

Since 2003, there have been repeated episodes of multiple
deaths in crows from roosts in the Woodstock area. Additionally, similar events have occurred at other locations in
the province, but on a smaller scale and lower frequency.
This winter, we have received crows from several locations in southern and eastern Ontario. There were birds
from Woodstock again, but also from Chatham and from
Ottawa.
The gross and microscopic lesions observed in these birds
have varied considerably. Many have had minimal or no
lesions, apart from lymphoid depletion. The most consistent and impressive lesion that has been observed is a
combination of a hemorrhage and inflammation affecting
the intestine and spleen.

Although there is abundant evidence that one or more viruses is likely responsible for the deaths of these birds, the
exact identity of the virus or viruses responsible has not
been determined.

Results of the diagnostic investigation of the 2004 event
were summarized in a previous newsletter (Summer 2004,
Vol. 10, No. 1). At that time, we reported that a reovirus
had been identified in cell culture, but had not yet been
further characterized. That report also mentions that

Doug Campbell, Kate Welch (CCWHC—Ontario/
Nunavut Region), Davor Okjic, Jan Swinton (Animal
Health Lab)

Western/Northern Region

acid, cysteine, calcium, and struvite. The significance
and cause of kidney stones in wolverine is not known

Kidney Stones in Free-ranging Yukon Wolverine
Since 2006, trappers in the Yukon have contributed to a
study of wolverine (Gulo gulo) health and condition by
submitting wolverine carcasses for examination. Over 225
carcasses have been submitted to date. One interesting
finding emerging from this work is the presence of kidney
stones, or uroliths, in a small percentage of wolverine.

A small number of wolverine we examined were observed to have solid, yellowish-green concretions within
the renal pelvis, identified as kidney stones. The stones
were slightly oval, found in either or both kidneys, and
often had an irregular, rough surface. Most were a few
mm in diameter, and did not appear to be associated with
gross renal pathology; however, one adult male had a urolith approximately 1.5 cm long by 1 cm wide.

Uroliths (urinary calculi) are stones that can form anywhere within the urinary tract, from the kidneys to the
bladder. Depending on the type of stone, various causes
are suspected, such as defects in protein metabolism or
bacterial infection and inflammation of the urinary system. Certainly, factors like hydration status, high protein
diet, age, and sex play a major role in stone formation.
Some common stones in mammals are comprised of uric
(Aussi disponible en français)

Urolithiasis has been documented in some species of mustelids. Captive Eurasian otters (Lutra lutra) often have
uroliths made up of ammonium urate (Weber 2003), and
Karesh et al. (1993) reported that Asian small clawed otters (Aonyx cinerea) also are prone to uroliths which are
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attempt to increase hunter harvest to reduce deer densities
and limit the spread of CWD. Since 1997 over 34,000
cervids have been tested for CWD with 197 testing positive.

primarily calcium oxalate. In 1997, a 7 year old male
northern river otter (Lontra candensis) that was trapped in
Washington state was found to have many kidney stones
(ammonium urate) in both kidneys with evidence of disease of the kidneys and ureters, although the animal was
in excellent body condition (Grove et al. 2003). Suspected
causes of uroliths in otters and other mustelids include
captive diet issues, renal parasites, contaminants, and defects of anatomy and/or metabolism.

There are four main geographic areas where CWD appears
to be well established, the first is south of Lloydminster in
the Manitou Sand Hills, where the first CWD positive
wild mule deer was detected in 2000. Since that time, a
total of 12 mule deer have tested positive for CWD with
an overall prevalence of 0.45%. The second area is northeast of Lloydminster along the Bronson forest where the
disease was first detected in 2002 in a white-tailed deer.
Although the number of positives has remained quite low,
a cluster of 6 cases was detected in 2007. In the fall of
2002, the disease was detected along the South Saskatchewan River valley near Saskatchewan Landing Provincial
Park. The largest proportion of cervids has been tested
from this area (over 12, 000) with 102 mule deer and 7
white-tailed deer testing positive for the disease. The disease has extended westward and in 2006, CWD was detected along the river valley near the Alberta border. Adjacent to this area, in 2005 Alberta also detected their first
case of CWD in wild deer.

With the exception of a 6-year old female wolverine from
a zoo in Québec with uroliths observed in both kidneys (S.
Lair pers. comm.), we are unaware of any other published
or non-published observation of uroliths in wolverine. We
will complete additional necropsies this spring
and will publish a more detailed summary of results
shortly thereafter. If anyone has observations of, or information on, uroliths in mustelids, we would be interested in
learning about them.
Michelle Oakley, Thomas S. Jung, and Helen Slama, Fish
and Wildlife Branch, Yukon Department of Environment,
Whitehorse, Yukon. Y1A 2C6; Jean-François Robitaille,
Department of Biology, Laurentian University, Sudbury,
Ontario. P3E 2C6

In 2005, a white-tailed deer found dead adjacent to some
farm buildings near the town of Nipawin in north-central
Saskatchewan tested positive for CWD. This was the first
case of CWD in this area despite previous surveillance in
2001 and 2002. Additional sampling in the area in 2005,
2006 and 2007 detected an additional 35 positive deer (7,
20 and 9 positives respectively) with an average prevalence of 2.6% (with years combined). During the winter
of 2008, two elk were found dead west of Nipawin. Both
animals were submitted to the CCWHC and tested positive for CWD, marking the first time CWD has been
found in elk in the wild in Saskatchewan. Based on the
necropsy findings, it does not appear that these elk died of
CWD.
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Other foci of disease with relatively low prevalence are in
zones 25 (1 positive), 29E (1 positive) and 43 (2 positives). Although areas in which CWD is known to occur
need to be monitored for changes in prevalence, more
samples need to be submitted and tested from other areas
(outside of these CWD areas) of the province to establish
the distribution of CWD in the province.

Ten Years of Chronic Wasting Disease Surveillance in
Saskatchewan
Beginning in 1997, Saskatchewan Ministry of Environment (MOE) and the Canadian Cooperative Wildlife
Health Centre (CCWHC) started a Chronic Wasting Disease (CWD) surveillance program for wild deer, elk and
moose. This surveillance program is based primarily on
the testing of hunter-killed animals and to a lesser extent
on the testing of cervids submitted through the passive
surveillance of sick or dead animals in the province. In
areas where CWD was detected, MOE implemented herd
reduction programs, primarily through increased
hunting quotas and reduced hunting licence fees, in an
(Aussi disponible en français)

Trent Bollinger and Marnie Zimmer, CCWHC Western/
Northern Region; Yeen Ten Hwang, Provincial Wildlife
Health Specialist, Saskatchewan Ministry of Environment

12

ANNOUNCEMENTS
Updating of the Wildlife Disease Expertise Directory
experts that we know to ask (a) if they wish to be included in the directory, and (b) for the names and contact
information for other individuals that they think should be
included. We then contact the suggested individuals with
the same request and will continue the process until we
are no longer obtaining new names. While the directory is
primarily for use within CCWHC, individuals who are
included also will have access to it. If you think that you
would like to be included and have not been contacted,
please contact us at: ccwhc@usask.ca

Understanding disease problems in wild animals often
requires input from specialists in many disciplines. When
the CCWHC began, we knew that expertise related to
wildlife health was widely dispersed in Canada and that
many people of whom we were not aware had special expertise in this area. In 1993, we compiled a directory of
expertise that has proven very useful for several purposes,
including assistance with specific problems, involvement
in projects, and referring individuals to the most relevant
source of information. After 15 years, the directory is out
of date, so we are currently doing an update. This is an
iterative process. Our first step was to contact the
(Aussi disponible en français)
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Download your newsletter from our Website
In an attempt to “go green”, 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 notification list. Also, please inform us if
you require only the electronic version or a printed copy
as well.

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:
Veterinary Pathology, WCVM
University of Saskatchewan
52 Campus Drive
Saskatoon, SK, S7N5B4 (306) 966-5099
National Information Line: 1-800-567-2033

http:/wildlife.usask.ca
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Atlantic Region:
AVC, Vet. Pathology
University of Prince Edward Island
550 University Avenue
Charlottetown, PEI, C1A4P3
(902) 566-0667 or –0959

Ontario Region:
OVC, Pathobiology
University of Guelph
Guelph, ON, N1G2W1
(519) 823-8800
ext. 54616 or 54556

Quebec Region:
Department de Pathologie
3200, rue Sicotte
Sainte-Hyacinthe, PQ, J2S7C6
(514) 773-8521, ext. 8347/8307

Western/Northern Region:
Veterinary Pathology,
Saskatoon, SK, S7N5B4
(306) 966-5815
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