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des mammifères marins and the provincial Avian
Influenza Surveillance Network. From August 5 to
31, 10 Beluga whales, 8 Harbour Porpoises, over
100 Seals, several thousand marine birds, one Atlan-
tic Sturgeon, Rainbow Smelt, Sand Lance, Capelin,
and Sea Cucumbers were reported dead on the
shores (Table 1). Mortalities started in the area of
Tadoussac, rapidly moved to the South shore cen-
tered on the Parc du Bic, and moved then east along
the Gaspé Peninsula. A cluster of mortalities also
occurred near Baie-Comeau on the North Shore at
the start of August (Figure 1).

A multi-agency investigation team was formed to
monitor the situation and determine its cause(es).
With the concerted effort of numerous organisations,
including the CCHWC – Quebec Regional Centre,
the Groupe de recherche et d'éducation sur les
mammifères marins, the Institute Maurine Lamon-
tagne of the Department of Fisheries and Oceans
(IML), the Institut National d’Écotoxicologie du St-
Laurent, Environment Canada, Saguenay-St. Law-
rence Marine Park (Parks Canada), the Ministère
des Ressources naturelles et de la Faune, the
Ministère de l’Agriculture des Pêcheries et de
l’Alimentation and Parc Québec, numerous
carcasses from different species were collected for
examination and analysis (Table 2).

IML and the Canadian Food Inspection Agency
(CFIA) documented an intense bloom of the saxi-
toxin-producing marine alga Alexandrium tamarense
which occurred concurrently in the area where the
mortalities were observed. This algal bloom rapidly
became the number one suspect for this multispe-
cies mortality event. This very intense bloom, which
at one point covered some 600 square kilometres of
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Harmful Algal Bloom in the St Lawrence
Estuary, August 2008

In August 2008, unusually large numbers of stranded
carcasses of seals, cetacean and marine birds were
reported on the shores of the St. Lawrence Estuary
(SLE), Quebec, by the Réseau québécois d'urgence
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the SLE, was believed to have originated at the
mouth of the Saguenay River, moved to the South
Shore and then eastward with the Gaspé current in
relative geographical concordance with the occur-
rence of mortalities. The absence of significant le-
sions and the usually good body condition of the ani-
mals examined, indicating acute death such as found
with intoxication, were in agreement with a circum-
stantial diagnosis of saxitoxin intoxication.

Saxitoxin was detected in the liver and gastro-
intestinal content of approximately half og the
speimens tested thus far. Tests were performed by
IML and confirmed by the national Research Council
laboratory in Halifax. Saxitoxin was also present in
different species of fish and invertebrates collected in
the affected area, and in bloom of A. tamarense.
These results strongly inplicate saxitoxin as the
cause of the mortalities. As the bloom dissipated to
strong winds during the week of 18 August, mortali-
ties also progressively decreased.

Harmful Algal Blooms in the Marine Ecosystem

This unprecedented event highlights the potential
impact that Harmful Algal Blooms (HAB). HAB are
blooms of unicellular organisms, such as dinoflagel
lates and cyanobacteria, producing harmful toxins

which can cause illness and/or mortalities in exposed
animals and people. HAB often cause intoxication of
people following consumption of contaminated shell
fish but their impact on marine wildlife also can be
significant. Four main groups of HAB toxins have
been linked to marine wildlife mortalities (Table 3).

Brevetoxins

Brevetoxins are mainly produced by the dinoflagel-
late Karenia brevis and cause "Neurotoxic Shellfish
Poisoning" in people. Exposure to Brevetoxins also
occurs via aerosols, and is then associated with
coughing and burning of the upper respiratory tract.
Wildlife mortalities associated with Brevetoxins have
been especially prevalent on the coast of Florida
where numerous fish kills and mortalities of Florida
manatees, dolphins and fish-eating birds have been
documented. Factors favouring the bloom of Kare-
nia brevis include an unusually high salinity in the
bays and lower reaches of rivers associated with
decrease of the outflow of fresh water following
droughts or equivalent water management practices.

Domoic acid

Domoic acid is a neurotoxin produced by diatoms
belonging to the genus Pseudo-nitzschia. Domoic

a Mortalities estimated to thousands of birds.
b Number of specimens per kill could not be determined.

Species Documented mortalities

Harbour Porpoise 8 carcasses

Beluga 10 carcasses

Grey Seal 41 carcasses

Harbour Seal 11 carcasses

Seal - unknown species 36 carcasses

Marine Birds 32 reports a

Rainbow Smelt 3 kills b

Capelin 1 kill b

Sand Lance 3 kills b

Atlantic Sturgeon 1 carcass

Sea Cucumber 1 kill b

Sea Snail 1 kill b

Table 1. Wildlife mortalities documented during the month of August 2008 in the SLE
(preliminary data)
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acid toxicosis was first recognized in 1987 in Prince
Edward Island when over 100 people became ill fol-
lowing the consumption of contaminated mussels.
Symptoms in people include gastro-intestinal upsets
and neurological problems including disorientation
and permanent loss of short-term memory, which
account for the name of this intoxication in people
(Amnesic Shellfish Poisoning). Wildlife mortalities
associated with domoic acid were first reported in
Brown Pelicans and Brandt’s Cormorants in Califor-
nia and seemed to follow ingestion of contaminated
anchovies. Since then, cases of domoic acid poison-
ing have been seen in California Sea lions and Sea
Otters on the Californian coast.

Ciguatoxins

Ciguatoxins are associated with Ciguatera Fish Poi-
soning which is mainly described in people following
the ingestion of tropical reef fish. This toxin is pro-
duced by the dinoflagellate Gambierdiscus toxicus
which is usually found in the coral reef ecosystem.
The promoting factors for the occurrence of Cigua-
tera fish poisoning are unclear. Though ciguatoxins
have been proposed as one of the potential factors
in the decline of the Hawaiian Monk Seal population,
the link between this phytotoxin and wildlife mortali-
ties remains speculative.

Saxitoxins

Saxitoxins are produced by dinoflagellates of the
genera Alexandrium, Gymnodinium and Pyrodinium
and are some of the most potent natural toxins
known. Harmful blooms associated with these toxins
have a worldwide distribution and are the cause of
“Paralytic Shellfish Poisoning" in humans. Symptoms
in affected individuals are mainly characterized by
neurologic deficit of various degrees,from numbness
of the mouth and extremities, to death due to suffo-
cation following complete paralysis of the respiratory
musculature. Despite the high toxicity and wide dis-
tribution of these toxins, well documented cases of
wildlife mortalities are still relatively uncommon, most
likely due to the difficulty in diagnosing this condition.
Saxitoxin poisoning has been proposed to explain a
cluster of 14 fatalities of Humpback Whales within
five weeks in Cape Cod Bay, and also was sus-
pected in massive mortalities of Mediterranean Monk
Seals on the West African coast.

Saxitoxin poisoning has been described or sus-
pected in several species of marine birds, including
Northern Fulmar, Herring Gull, Common Tern, Com-
mon Murre, Pacific Loon, and Sooty Shearwater, and
also in Atlantic Herring in the Bay of Fundy.

.

Figure 1. St. Lawrence Estuary. Areas (dark grey) where mortality were reported during the month of
August 2008.
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Table 2. Specimens collected and examined as part of the investigation of the mortality event in the SLE during
the month of August 2008 (preliminary data).

Species
Specimens
collected

Complete necropsies Sampled for saxitoxin dosage

Black-legged Kittiwake 52 10 17

Double-crested Cormorant 18 7 9

Black Guillemot 7 4 5

Herring Gull 6 4 4

Gannet 5 3 5

Common Eider 3 3 3

Razor-billed Auk 3 3 3

Ring-billed Gull 2 2 2

Common Loon 2 1 2

Northern Fulmar 1 1

Gull sp. 1 1

Great blue Heron 1 1 1

Common Guillemot 1 1 1

Bonaparte' Gull 1 1 1

Red-throated diver 1 1 1

Rainbow Smelt 3 3 3

Atlantic Sturgeon 1 1 1

Grey Seal 25 25 25

Harbour Seal 4 4 4

Harbour Porpoise 3 3 3

Beluga 2 2 4

TOTAL 142 79 96

In addition to actual mortality, it has been proposed
that saxitoxin exposure could have sublethal effects
on wildlife. For example, the presence of saxitoxins
in Butter Clams, an important food source for Sea
Otters, has been proposed as a regulatory factor in
the dispersion of populations of Sea Otters in Alaska.
Over most of their ranges, Butter Clams and Alaskan
Sea Otters occur together, but not in inside passage
of South-eastern Alaska, where the clams contain
significant levels of saxitoxin year round and no ot-
ters are found. Captive studies have shown that Sea
Otters have the capacity to detect and avoid clams
containing saxitoxin. A sublethal impact has also
been proposed in the highly endangered Atlantic
Right Whales feeding on saxitonin-laden zooplank-
ton in the Bay of Fundy.

Due to the absence of specific lesions, the final diag-
nosis of saxitoxin intoxication often remains circum-
stantial. A final diagnosis relies on detection of saxi-
toxin in the gastro-intestinal contents and liver of af-
fected animals, combined with the exclusion of other
causes of mortality via a complete post-mortem

examination, including histopathology. Supporting
neurologic clinical signs in some of the affected ani-
mals, and an epidemiologic timeline with the pro-
gression of the epizootic and a documented saxi-
toxin-producing bloom are also considered in the
diagnosis of this disease. Detection of the toxin in
tissue sample can be done using an ELISA specific
for saxitoxin, or High-performance liquid chromatog-
raphy (HPLC) that enables the detection of different
metabolites of saxitoxin. Unfortunately, these toxins
are degraded by putrefaction and are therefore diffi-
cult to detect on decomposed carcasses. The rela-
tive paucity of reports of fatalities associated with
exposure to saxitoxin is probably due, in part, to the
challenges in theestablishment of a definitive diagno-
sis of this condition.

Blooms of A. tamarense occur regularly in the SLE.
With the exception of the year 1996, during which
mortalities of gulls were observed during a relatively
intense saxitoxin-producing bloom, this summer was
the first time that a bloom of A. tamarense was asso-
ciated with obvious wildlife mortalities in the SLE.
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Figure 2. Wind speeds (Pointe-au-Père, South Shore of the SLE) and daily rainfall (Grandes-Bergeronnes,
North Shore of the SLE) recorded during the month of August 2008. Data adapted from Environment Canada.

Table 3. Documented Harmful Algal Blooms associated with wildlife mortality in Marine ecosystems.

(?): Link between this toxin and the mortality remains speculative.

Toxin Source Species affected
Location of documented
wildlife mortality

Brevetoxin Karenia brevis

Florida manatee
Bottlenose Dolphin
Marine Fish
Marine Birds

Florida

Domoic acid Pseudo-nitzschia spp.
California Sea lion
Sea Otter
Gray Whale (?)

West coast of N. America

Ciguatoxin Gambierdiscus toxicus Monk Seals (?) Hawaii (?)

Saxitoxin Alexandrium spp.

Humpback whales
Marine Birds

Monk Seals (?)

Fish (Herring)

East coast of N. America

West African coast

Bay of Fundy

Wind speeds > 29 km/h
Disrupt bloom

Wind speeds < 14 km/h
Promote the development
Of the bloom
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Increased germination rates of bloom-producing A.
tamarense cysts are usually observed in late sum-
mer/early fall and are associated with an increase in
water temperature, and with plumes of fresh water
originating from major river systems on the North
shore of the SLE. The unusually intense bloom ob
served in the SLE in August 2008 was preceded by
several days of heavy rain on the basin of the adja-
cent North shore (Figure 2).

Winds also play a determinant role in the intensity
and duration of algal blooms. It has been shown that
winds over 29 km/h provoke the dissipation of a
bloom of A. tamarense. On the other hand, the
growth and development of the bloom are optimal
when the wind forces are under 14 km/h. The SLE
experienced very mild winds over the first two weeks
of August with maximum wind speed under the 29
km/h bloom dissipation threshold from August 1st to
August 16th, and a high proportion of this time under
the 14 km/h optimal limit (Figure 2).

Another factor proposed to explain the increase in
the occurrence of Alexandrium sp blooms is the con-
cept of coastal eutrophication. Relationships can be
seen between occurrences of Paralytic Shellfish Poi-
soning and the use of urea-based fertilizers world-
wide. Even if this does not necessarily imply causa-
tion, it has been proposed that the growth of
dinoflagellates like Alexandrium sp. could be en-
hanced by the increase of urea in the ecosystem.
However, there is currently no indication that this is
playing a significant role in the occurrence of blooms
of A. tamarense in the SLE.

The event experienced in Quebec last summer was
unique due to the fact that numerous species of in-
vertebrates, fish, birds, cetaceans and seals were
concurrently affected. The quality of the specimens
of marine mammals that were made available for the
investigation was also unique compared to other pre-
vious HAB in the area. The intensity of the bloom
observed in August was most likely a consequence
of heavy rainfall and associated run off that triggered
a proliferation of A. Tamarense, followed by several
days of low wind velocities that promoted the growth
and development of this bloom. Monitoring of wildlife
mortality in the SLE will be essential in order to bet-

ter evaluate the impact of these blooms on the health
of this unique ecosystem.

Selected references:
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(Stéphane Lair, CCWHC – Quebec Regional Centre)
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Distemper Epizootic in Raccoons from Nova
Scotia

Starting in April and through the summer months,
until at least the beginning of September, the Nova
Scotia Department of Natural Resources received
many reports of raccoons behaving abnormally.
These animals were either found dead or were
euthanized by conservation officers. Although the
reports came from across mainland Nova Scotia
(NS), the area that seemed to have the highest num-
ber of affected raccoons was the Amherst area, near
the border with New Brunswick.

A recent cluster of rabies in foxes of NS due to the
bat strain of the virus (G. Finley, personal communi-
cation), as well as ongoing surveillance for raccoon
rabies, ensured that the raccoons with altered be-
havior were tested for rabies. They were all nega-
tive. Due to the common occurrence of distemper in
raccoon populations of the Maritimes, it was as-
sumed that the affected raccoons were likely infected
with canine distemper virus (CDV). Anecdotal evi-
dence and previous cases diagnosed at the Provin-
cial Pathology Laboratory in Truro, NS, indicate that
CDV is endemic (continuously circulating) in the
province. Historical die-offs of raccoons due to dis-
temper are frequent, although they do not occur in
the same areas every year. This year, 15 raccoons
suspected of being infected with CDV were collected
for necropsy. Five raccoons from the Amherst area
were submitted to the CCWHC, Atlantic Region; the
other 10 raccoons, found in various locations
throughout NS, were submitted to the Truro Labora-
tory. Four of the Amherst raccoons had lung lesions
(interstitial pneumonia with syncytia) that are charac-
teristic of CDV infection. Two of the raccoons sub-
mitted to the Laboratory in Truro had inflammation of
the brain (encephalitis), which is another lesion com-
monly found in cases of distemper. Furthermore, all
four of the Amherst raccoons and one of the rac-
coons examined at the Provincial Laboratory were
positive for CDV by specific tests (fluorescent anti-
body test and immunohistochemical staining). This
makes 5 confirmed cases CDV infection.

CDV is a virus of the morbillivirus group. All mem-
bers of the families Canidae (dog, fox, coyote, wolf),
Mustelidae (mink, ferret, skunk, otter, badger, etc)
and Procyonidae (raccoon) are susceptible to infec-
tion with and disease caused by this virus. Some
species, such as the endangered black-footed ferret,

Mustela nigripes, are highly susceptible to the dis-
ease and some of their already small populations
have been decimated by the virus (Thorne and Wil-
liams 1988). Several populations of raccoons are
reported to be endemically infected with CDV
(Roscoe 1993; Schubert 1998). Infection can occur
in many ways, but direct contact between con-
specifics is considered the most likely and important
mode of transmission (Thorne and Williams 1988).

In summary, several presumptive cases (i.e. those
raccoons observed to act abnormally but not tested
for CDV) and 5 confirmed cases of CDV were re
ported in the raccoon population in NS in 2008. The
high number of presumptive cases and presence of
5 confirmed cases suggests that an epizootic of CDV
occurred in this raccoon population. In populations
where CDV is enzootic, cyclic outbreaks every 4
years have been reported (Roscoe 1993). The cyclic
nature of the outbreaks is thought to be due to regu-
lar epizootics which empty reservoir host niches. As
the virus spreads through a susceptible population, it
results in declining numbers of animals, which in turn
limits the opportunity for contact and thus limits
transmission of the disease (Thorne and Williams
1988). Niche repopulation is the result of migration
and birth of new generations of susceptible hosts
(Roscoe 1993). Whether this is true for Nova Scotia
would need further investigation. CDV has not been
found to limit the raccoon population in urban areas
in Ontario (Schubert et al. 1998).

CDV in populations of raccoons raises concerns
about the potential for transmission to other species
of carnivores. Discussions have taken place regard-
ing the potential for increased transmission of CDV
due to the practice of live-trapping nuisance urban
raccoons and translocating them to rural areas.
Raccoons infected with CDV may inadvertently be
relocated to areas inhabited by carnivores with al-
ready small or endangered populations, such as
fisher or pine marten, potentially threatening their
health status. The endangered Nova Scotian Lynx
population provides evidence of the reality of this
threat, albeit indirectly. Several individuals from this
population died from distemper in the late 1990’s
and, to our knowledge, this occurrence of distemper
in Maritime wild felid populations is the only instance
of this disease affecting free-ranging felids in North
America. (McBurney et al. 1997). While the source
of the virus causing distemper in lynx was not

DISEASE UPDATES

Atlantic Region
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definitively identified, the involvement of raccoons
was considered because of their known status as a
reservoir species for the virus.

References:

McBurney, S., Banks, D. and Anderson, D., 1997.
Nonsuppurative meningoencephalitis in four lynx.
Canadian Cooperative Wildlife Health Centre News-
letter, 5-1.

Roscoe, D.E., 1993. Epizootiology of canine distem-
per in New Jersey raccoons. Journal of wildlife dis-
eases, 29(3), pp. 390-395.

Schubert, C.A., Barker, I.K., Rosatte, R.C., Macin-
nes, C.D. and Nudds, T.D., 1998. Effect of Canine
Distemper on an Urban Raccoon Population: An Ex-
periment. Ecological Applications, 8(2), pp. 379-387.

Thorne, E.T. and Williams, E.S., 1988. Disease and
Endangered Species: The Black-Footed Ferret as a

Recent Example. Conservation Biology, 2(1), pp. 66-
74.

(María Forzán and Scott McBurney, CCWHC Atlantic
Region; Gordon Finley and Lyn Ferns, Nova Scotia
Department of Agriculture).

Mortality Continues in Maritime Purple Finch
Population

Since mid-June 2008, reports of sick and dying pur-
ple finches (Carpodacus purpureus) and American
goldfinches (Carduelis tristis) have been circulating
amongst those interested in bird watching and feed
ing in the Maritimes. Eye problems and emaciation
were the most common conditions documented by
field persons. In those finches submitted to regional
diagnostic laboratories for post mortem examination,
the causes of death were variable and included My-
coplasma conjunctivitis (1 incident), emaciation-
starvation (3 incidents), drowning (1 incident) and
predation (1 incident). However, similar to 2007,
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trichomoniasis, caused by Trichomonas, a protozoon
parasite, was the predominant single cause of death
identified in finches (8 incidents). Also, the majority
of the birds affected by this disease were emaciated,
likely because they were unable to ingest food as a
result of the throat, crop and esophageal lesions
caused by trichomoniasis. Despite the fact that the
lesions associated with trichomoniasis were quite
remarkable microscopically, they could be very diffi-
cult to identify with the naked eye due to the small
size of the birds. Therefore, it was important to do a
thorough post mortem examination, including histol-
ogy, before assuming the cause of emaciation in
finches was simply starvation.

Mortality in the finch populations began much earlier
this summer (i.e., June) compared to 2007 when
dead finches were found in the late summer and
early fall. The current seasonality is similar to that
observed in the United Kingdom (UK) where tricho-
moniasis emerged as a significant cause of finch
mortality in 2005. In the UK climatic factors, particu-
larly high precipitation, were initially thought to have
played a role in the emergence of the disease. This
hypothesis has since been abandoned due to the
variability in the weather data. Similar to the UK,
when the Maritime weather data for the last two sum
mers was reviewed on Environment Canada’s Na-
tional Climate Data and Information Archive (http://
www.climate.weatheroffice.ec.gc.ca/
Wdlcome_e.html) consistent patterns related to pre-
cipitation and/or temperature were not identified.
The other factor shared between the UK and Mari

times associated with trichomoniasis in finches is
that most of the mortality was identified around feed
ing stations. This could simply reflect the fact that
mortality is more easily observed in these locations
due to the interests of the individuals participating in
the activity of bird feeding. Alternatively, attracting
and concentrating birds at specific locations may
play a role in transmission of trichomoniasis. Also,
because Trichomonas spp. are susceptible to desic-
cation (especially those incapable of encystment), it
is reported that water can serve to promote survival
of the organisms and higher densities of birds aggre-
gating at limited water sources could increase trans-
mission of the infection (Bunbury et. al., 2007, J.
Wildl. Dis. 43(3): 399 – 407). Therefore, water
baths and drinking water sources provided by the
general public could be a part of the problem. How-
ever, at this early stage in the investigation of tricho-
moniasis in the Maritimes, much of the discussion
remains speculative. More information is definitely
required before we can clearly understand the epide-
miologic factors that control the disease. Therefore,
we strongly encourage the submission of any finch
mortalities that occur within our region.

Reference:

Bunbury, N., et al., 2007. Tirchomonas Gallinae in
Mauritian Columbids: Implications for an Endangered
Endemic. J. Wildl. Dis. 43(3): 399-407.

(Scott McBurney and Maria Forzan, CCWHC Atlantic
Region).

Quebec Region

Red Vent Syndrome in Atlantic Salmon Associ-
ated with Infection by the Nematode Anisakis sp.

During July and August of 2008, several cases of
anomalies in Atlantic salmon (Salmo salar) were re-
ported to the Ministère des Ressources naturelles et
de la Faune. These reports came from different re-
gions in Quebec, including Saguenay-Lac-St-Jean,
Côte-Nord, Capitale-Nationale and rare cases in
Bas-Saint-Laurent. The main change described by
recreational fishermen was the presence of parasites
in the abdominal cavity, and blood-stained vents.

"Grilse" (fish that have only spent one year at sea)
were the most commonly affected age group.

The specimens submitted for analysis displayed a
severe swelling of the peri-anal subcutaneous tissue

.

associated with haemorrhages (Figure 1). Internal
examination revealed a large quantity of round para-
sites that appeared to be nematodes (round worms)
of the genus Anisakis sp. These nematodes were
mainly attached to the outside of the lower intestine,
close to the vent, and were associated with a local
area of congestion. The wall of the vent was con-
gested, markedly thickened and infiltrated by numer-
ous nematodes. The nematodes were also found in
large numbers in the peri-anal muscles and subcuta-
neous tissue, and in small quantities on the surface
of other viscera, like the liver, stomach and mesen-
teric fat. Microscopic examination of the wall of the
vent revealed the presence of an intense chronic
inflammatory reaction centered on numerous sec-
tions of nematodes (Figure 2). No bacteria were de-
tected in these lesions.
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ceans are eaten by fish, where larvae form cysts.
The cycle is completed when a marine mammal in-
gests a fish containing larvae. The causes of the un-
usually intense parasitic infection observed in
salmon this summer remains unclear. Nevertheless,
this situation of superinfection suggests an imbal-
ance in the relation between this parasite and its
hosts.

It should be pointed out that the parasite Anisakis sp.
can potentially be transmitted to humans (zoonosis).
Symptoms in people include abdominal cramps, nau-
sea, allergic reaction and occasionally the presence
of larvae in sputum. Larvae are destroyed by freez-
ing (- 20o C for 7 days) or cooking (at least 63o C for
1 minute). Infection in people will therefore usually
occur when fish are eaten raw or insufficiently
cooked.

(Guylaine Séguin, Stéphane Lair and André D.
Dallaire, CCWHC – Centre régional du Québec;
Francis Bouchar, MRNF).

Update on the situation of raccoon rabies in
Southern Quebec

The raccoon rabies virus variant was first reported in
the province of Quebec during the summer of 2006.
In 2007, a total of 619 specimens were tested from
the beginning of May to the end of December as part
of the surveillance and control programs conducted
by the government of Quebec, in collaboration with
the Canadian Food Inspection Agency and the
CCWHC Quebec regional centre. A total of 66 of
these specimens (59 raccoons, 6 skunks and one
fox) were found to be infected by the raccoon variant

500 µm500 µm

The lesions observed in these salmon are essentially
similar to lesions described in “red vent syndrome”.
To our knowledge, this syndrome, mainly docu-
mented in Scotland and Ireland, has not been de-
scribed in North America. It is caused by the infiltra-
tion of a large number of larval stages of Anisakis sp.
within the peri-anal area. The nematode Anisakis sp.
is a parasite commonly found in different animal spe-
cies in the St. Lawrence Gulf (marine mammals and
fish, including the Atlantic salmon).

The life cycle of Anisakis sp. is well known. The adult
worms grow in the stomach of the final host, a ma-
rine mammal. Eggs are laid and released in the envi-
ronment in the feces of the final host. Larvae hatch
and are then ingested by crustaceans, the intermedi-
ate hosts, in which they mature. The infected crusta

.

A

B

Figure 1 A and B. Swelling and congestion of the peri-
anal area in an Atlantic salmon associated with the infiltra-
tion by numerous larvae of Anisakis sp.

Figure 2. Histologic section of peri-anal tissue in an Atlan-
tic salmon. Multiple sections of larvae of nematodes from
the genus Anisakis sp. are present. These parasites are
associated to a marked and chronic inflammatory reaction.
(HPS stain).
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of rabies in 2007. A total of 30 new cases of racoon
rabies, in 26 raccoons and four skunks, have been
diagnosed in the province in 2008 (from the 1067
specimens submitted as of October 15 of this year
as part of the provincial surveillance effort).

Positive cases are still confined to Southern Quebec
in the region of Montérégie (see map 1). With the
exception of one single case in a fox detected in
2007, all cases were found east of the Richelieu
River which seems to act as a natural barrier against
a west- bound expansion of the affected zone toward
the Montreal metropolitan area.

The results of the surveillance program in 2008 indi-
cate that racoon rabies is still prevalent in Southern

Quebec. However, this disease does not seem to
have either expanded its range or its intensity.
Extensive control measures, such as oral vaccination
and racoon population reduction, most likely ac-
counted, at least in part, for the relative lack of pro-
gression of this epidemic. However, the eradication
of this significant zoonosis from the province will
need several additional years of action.

(Stéphane Lair, CCHWC- Quebec Region, Frédérick
Lelièvre, Ministère des Ressources naturelles et de
la Faune).

Map 1: Distribution of raccoon cases of raccoon rabies in the province of Quebec in 2007 and 2008
(as of October 15, 2008).
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Increased Number of Submissions of Great Blue
Herons

The summer of 2008 saw an increase in the number
of Great Blue Herons submitted for post-mortem in
Ontario. Over the 15 years 1993-2007, 123 herons,
or slightly more than 8 per year, were examined.
This year there have been 19 herons submitted for
post-mortem.

Almost all have arrived since late July, after the time
when young birds have fledged and left parental
care, and all birds examined have been juvenile. In
16 of 19 birds (85%), the cause of death was deter-
mined to be emaciation. This diagnosis was based
upon an assessment of emaciated body condition in
the absence of other significant disease. The aver-
age weight of these birds (N=14) was 1.27 kg
whereas reported norms for this species at this age
are approximately 2.6 kg for males and 2.2 kg for
females.

Fourteen of the birds were tested for West Nile virus
by PCR on brain and kidney, and all were negative.
Heavy metal levels of liver and kidney were meas-
ured in 6 birds, without any significant abnormality.
Brain acetycholinesterase levels were measured in 9
birds; all fell within the range of 15-23

mmol/l/min, indicating that none had been exposed
to organophosphate or carbamate insecticides. Two
birds had extremely large burdens of Strigeid flukes
in the small intestine, which likely contributed to their
emaciated state. Histologically, the only significant
finding was the deposition of amyloid in the spleen
and pancreas of one bird.

Emaciation was a more common diagnosis in 2008
than in previous years, in which 56/123 (46%) died
as a result of trauma, and emaciation was diagnosed
in 35/123 (28%().

Summary of diagnoses in previous years:

Trauma 56
Emaciation 35
Aspergillosis 4
Chronic injury 3
Other 5
No diagnosis 20

TOTAL 123

Ontario & Nunavut Region

It seems likely that the occurrence of emaciation in
young birds is related to their lesser ability to capture
prey. That young birds are less efficient at catching
prey has been demonstrated in at least one observa-
tional study (Quinney and Smith, 1979). It seems
reasonable that there should be a learning period
during which young birds are at risk of losing signifi-
cant body condition. This is likely a common occur-
rence in the young of predatory species. It is not
unusual for young raptors in emaciated condition to
be presented for post-mortem in late summer and
autumn. Why there should have been more emaci-
ated birds in 2008 is unknown.

Reference: T.E. Quinney and Smith, P.C. 1979.
Comparative foraging behaviour and feeding effi-
ciency of adult and juvenile great blue herons. Ca-
nadian Journal of Zoology. 58: 1168-1173.

(Doug Campbell, CCWHC—Ontario/Nunavut Re-
gion)

Newcastle Disease in Cormorants

Unusual mortality was noted at Double Crested cor-
morant colonies in Ontario this summer. The first
episode was observed on July 3rd, on islands at the
eastern end of Lake Ontario by Canadian Wildlife
Service biologists. Over the next several weeks,
additional sick and dead birds were observed in colo-
nies at the Leslie Street Spit (Tommy Thompson
Park) in Toronto, in Hamilton Harbour, on Lake
Couchiching, in the North Channel of Lake Huron
and on Rainy Lake in northwestern Ontario. In addi-
tion to birds found dead, there were birds with neuro-
logical impairment. Some birds appeared paralysed,
others held their heads or tails twisted to one side,
and some birds had tremors.

Live, sick birds and recently dead birds were col-
lected from numerous sites and submitted to the
CCWHC in Guelph for diagnostic work-up. Blood
was collected from live sick birds and tested for anti-
bodies to Avian Paramyxovirus-1 (APV-1), and for
botulinum toxin. Type E botulism has been a major
cause of mortality on these colonies in recent years.
Birds were necropsied, and tissues collected for vi-
rus isolation, bacteriology and histology.

Avian Paramyxovirus-1 was isolated from 17 of 23
birds tested by the Virology Lab of the Animal Health
Laboratory at the University of Guelph . Birds from

Ontario & Nunavut Region
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all sites tested, with the exception of Rainy Lake,
yielded virus. Kidney and brain were submitted from
each bird tested. Of the 17 positive, 9 birds were
positive from both brain and kidney, 6 from kidney
only and 2 from brain only. Virus isolates were sent
to the Canadian Food Inspection Agency’s National
Centre for Foreign Animal Disease in Winnipeg for
further characterization and pathogenicity testing. All
of the virus isolates were classified as highly patho-
genic, based on the amino acid sequence of the fu-
sion protein. The intracerebral pathogenicity test
was conducted on one isolate and virulent APMV-1,
or Newcastle Disease Virus, was confirmed.

Microscopically, most had some degree of non-
suppurative encephalitis, with varying degrees of
neuronal necrosis. Many of the birds not submitted
for virology testing, and some of the birds that tested
negative by virus isolation also had these lesions.

Strains of Avian Paramyxovirus-1 vary in their patho-
genicity. Strains of APMV-1 which can cause severe
disease in poultry are referred to as Newcastle
Disease Virus (NDV). NDV was first recognized as
an epidemic disease in cormorants in 1990, from
outbreaks on colonies in the Canadian prairies. In
1992, there was a llarge-scale epidemic that reached
from the northern prairies to the east coast, affecting
many cormorant colonies throughout their range.
Since 1992, NDV has been diagnosed only sporadi-
cally in cormorants in Ontario. At least one case has
been diagnosed in 5 of the intervening 15 years until

this year. This year’s epidemic involved colonies
throughout most of the bird’s range in the Great
Lakes region. In addition to the diagnoses on Cana-
dian colonies, NDV has been confirmed as the cause
of death of more than 1,200 birds in cormorant colo-
nies in Minnesota near the Canadian border.

Investigations of outbreaks of disease such as NDV
involve personnel from a number of agencies and
laboratories. In this case, the following groups were
involved:

Field Investigations -
Canadian Wildlife Service: Chip Weseloh,
Glenn Barrett, Shane de Solla, Dave Moore,
Craig Hebert, Laird Shutt
Ontario Ministry of Natural Resources:
Graham Findlay, Alyson Ross
Rehabilitation Centres: Sue Meech, Brian
Salt

Necropsy Examinations, Mapping, Database -
CCWHC: Doug Campbell, Karrie Young,
Lenny Shirose, Dave Cristo

Virus Isolation -
Animal Health Laboratory: Davor Okjic, Jan
Swinton

Virus Characterization -
Canadian Food Inspection Agency: John
Pasick.
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Western/Northern Region

Some things that we don’t know about tularemia
in Canada

The disease tularemia has been associated with wild
species for almost a century. It was first discovered
as a plague-like illness in ground squirrels in Califor-
nia in 1911 and the causative bacterium Francisella
tularensis was identified the following year. Subse-
quently, the disease has been recognized in animals
and humans throughout the northern hemisphere. A
human case near Timmins, Ontario in 1929, associ-
ated with snowshoe hares, was the first record in
Canada. The following year, tularemia was diag-
nosed in a snowshoe hare in British Columbia, pro-
viding an early indication of its wide geographic dis-
tribution in Canada. We have reviewed the disease
in Canadian wildlife and have found that tularemia
has been diagnosed in wild rodents or lagomorphs,
or in humans associated with wild rodents or lago-
morphs, in every jurisdiction in Canada, except the
Yukon and Nunavut. The majority of cases relate to
three species: beaver, muskrats, and snowshoe
hares.

Initially it was thought that there was a single type of
F. tularensis; however, there are currently four rec-
ognized subspecies, at least two of which occur in
Canada. Subspecies holarctica occurs throughout
the northern hemisphere. It is strongly associated
with aquatic or semi-aquatic rodents and may be
transmitted through water, but also occurs in hares in
Europe and deer mice in western Canada. Subspe-
cies tularensis is a New World organism with two
recognized subtypes. Subtype A.I (eastern) occurs
generally east of the 100th meridian in the USA, as-
sociated with the eastern cottontail rabbit and
thought to be transmitted mainly by ticks. Subtype
A.II (western) occurs primarily in the western USA in
association with Nuttall’s cottontail and jackrabbits
and is transmitted by ticks and by deerflies. Human
disease caused by the two subtypes of F. t. tularen-
sis has been called “rabbit fever” and “deerfly fever”,
respectively. Detailed identification of F. tularensis is
important because of differences in ecology and viru-
lence. Francisella t. tularensis subtype A.I appears
to be the most pathogenic type for humans, followed

by F. t. holarctica. Francisella t. tularensis subtype
A.II may be the least pathogenic for humans.
The ecology of tularemia appears to be quite differ-
ent in Canada than in the USA, although reasons for
the differences are unclear. Reports of human Tulare
mia are much less common in Canada than in the
USA. The wild species involved are also different.
Tularemia occurs commonly in cottontails rabbits in
the USA, and human disease there is often linked to
cottontails. Tularemia has not been diagnosed in
cottontail rabbits nor have human cases been linked
to cottontails in Canada, although cottontails occur in
six provinces. Human tularemia often has been
linked to snowshoe hares in Canada but very rarely
has been associated with snowshoe hares in the
USA.

Very little is known about the occurrence of different
subspecies and subtypes of F. tularensis in Canada.
Tularemia in beaver and muskrats is probably
caused by F. t. holarctica, but this has not been con-
firmed in beaver and confirmed only once in musk-
rats in Canada. Infection with this subspecies has
been documented in deer mice in Manitoba and Sas-
katchewan. Infection with F.t. tularensis has not
been confirmed in a wild animal in Canada, but bac-
teria isolated from a human from Kamloops, British
Columbia were identified as F. t. tularensis subtype
A.I, and bacteria from a human in Musoka, Ontario
were F. t. tularensis subtype A.II. This geographic
distribution is the reverse of what would be expected
based on experience in the USA. Although tularemia
has been reported in snowshoe hares in many areas
of Canada, the causative bacterium from hares has
not been identified to the subspecific level. Isolates
from hares in Alaska appear to be F.t. tularensis sub-
type A.I. The identity of the F. tularensis that causes
tularemia occasionally in ground squirrels and jack-
rabbits has not been determined in Canada.

The ecology of tularemia is complex. Although the
disease is strongly associated with wild rodents and
lagomorphs it is unclear if these animals are the ac-
tual reservoir for the bacteria, or if they are victims of
infection acquired from some other source in the en
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vironment. Francisella t. holarctica is usually associ-
ated with aquatic rodents and transmission through
water; recent evidence suggests that this bacterium
can survive and multiply in single-celled aquatic pro
tozoa. How this form of tularemia is transmitted
among terrestrial deer mice in Saskatchewan and
Manitoba is unknown. Some forms of Francisella
tularensis may persist in ticks. Transmission can oc-
cur by many routes including direct contact with in-
fected animals, via ticks, mosquitoes and other biting
flies, through water, by inhalation of dust from mate-
rial contaminated by infected animals, and through
carnivory or cannibalism. Usually there is one pre-
dominant route of human infection in an area, e.g., in
northern Asia human infection is associated with wa-
ter-borne infection or through contact with vole-like
rodents; in Sweden mosquito-borne infection is com-
mon, and outbreaks have been related to inhalation
of dusts from material contaminated by voles. In the
eastern USA infection is usually linked to tick bites or
to contact with cottontail rabbits. Contact with musk-
rats and snowshoe hares is common in human
cases in Canada. In some cases it is unclear
whether these animals were sick at the time of con-
tact. Tularemia has been identified more commonly
in beaver than in muskrats or snowshoe hares, but
human disease has been associated more often with
exposure to the latter two species than to beaver.

It is probable that there overlapping cycles of trans-
mission in Canada involving different animals, arthro-
pods, and types of F. tularensis. Tularemia is proba-
bly invisible most of the time and its actual extent
and impact on wild populations are unknown. Unfor-
tunately, the bacterium is often difficult to isolate
from field cases and laboratories are reluctant to at-
tempt isolation because of the risk of human infec-
tion, so untangling the many questions about this
disease is very difficult.

(Gary Wobeser, CCWHC, Western/Northern Region)

A Needs Assessment for Veterinary Services in
Remote Communities in the Northwest Territo-
ries

In northern and remote communities of Canada, vet-
erinary services including outreach and education
about dog health, zoonotic diseases, and interac-
tions between dogs and wildlife, is often limited. In
2007, a project was initiated to evaluate the needs
for veterinary services in the Northwest Territories
(NT). Three main areas were evaluated in this as-
sessment: (i) dog health and welfare, (ii) health risk
of dogs to humans and (iii) risk of dogs to wildlife and
vice versa with respect to disease transmission. The
Sahtu Settlement Region in the central NT was used
as a case study.

The published and unpublished literature and inter-
views with local veterinarians, environmental health
officers, and other key government employees were
used to identify existing vet services and health is-
sues related to human-dog and dog-wildlife interac-
tions. To investigate current dog health, husbandry,
welfare, and attitudes towards dogs we gathered
data by: (i) administering questionnaires about dog
husbandry and attitudes to youth and dog owners,
and (ii) holding free health check, vaccination, and
deworming clinics. As an additional community ser-
vice we also visited schools and held workshops
about dog health and welfare, dog-wildlife interac-
tions, and dog bite prevention (grades kindergarten
to 12).

Most dogs had not been neutered or previously de-
wormed, and over half had not received vaccinations
previously against rabies, canine distemper, hepati-
tis, and canine parovi virus 2 combinations. This low
level of vaccination at least to some degree probably
reflects the young age of the dogs, but also lack of
access to services. Of the zoonotic diseases se-
lected for assessment, Giardia is present in people in
the NT, but no human cases of rabies, hydatid dis-
ease or visceral larval migrans have been recorded,
according to public health officials. Human dog bite
levels at the territorial level were not elevated com-
pared to other areas of North America, however re-
gional and community level data were not available.
Baseline surveillance data on diseases in wild canid
species and domestic dogs in the NT are limited.
This restricts understanding of the ecology of canid
diseases in northern regions, and thus increases the
risk of disease transmission from dogs to wildlife and
vice versa. Vaccination, appropriate husbandry, and
deworming of dogs, together with ongoing outreach
and education would reduce the risk of transmission
of diseases to wildlife and humans.
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This work was supported financially, logistically, or
in-kind by Veterinarians Without Borders Canada,
NSERC PromoScience, Government of the NWT,
Sahtu Renewable Resources Board, Pfizer Animal
Health, Bayer, Canadian Cooperative Wildlife Health
Centre, and University of Calgary Faculty of Veteri-
nary Medicine.

Training a local Bylaw Officer to vaccinate a dog, Sahtu Community Tour, 2008

(Caroline Millins, CCWHC - Western/Northern Re-
gion; Susan Kutz and Ryan Brook - Department of
Ecosystem and Public Health, Faculty of Veterinary
Medicine, University of Calgary; Ted Leighton -
CCWHC - HQ)
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ANNOUNCEMENT

Download your newsletter from our Website

In an attempt to “go green”, the CCWHC would
like to inform you, by email, when our latest newslet-
ter (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: Atlantic Region: Ontario Region:
Veterinary Pathology, WCVM AVC, Vet. Pathology OVC, Pathobiology
University of Saskatchewan University of Prince Edward Island University of Guelph
52 Campus Drive 550 University Avenue Guelph, ON, N1G2W1
Saskatoon, SK, S7N5B4 (306) 966-5099 Charlottetown, PEI, C1A4P3 (519) 823-8800
National Information Line: 1-800-567-2033 (902) 566-0667 or –0959 ext. 54616 or 54556

Quebec Region: Western/Northern Region:
Department de Pathologie Veterinary Pathology,
3200, rue Sicotte Saskatoon, SK, S7N5B4
Sainte-Hyacinthe, PQ, J2S7C6 (306) 966-5815
(514) 773-8521, ext. 8347 or 8307

http:/wildlife.usask.ca
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IN MEMORIAM

WELCH, Dr. Mary Katherine (Kate) - *Dr. Kate Welch died suddenly, on June 2nd, 2008. She is survived by

her three daughters, Sydney, Perryn and Madeleine, and her husband, Stephen Kruth, as well as her mother,

Barbara Welch and her sisters, Deborah, Jillian and Islay. Born in England in 1956, Kate spent her childhood in

Winnipeg where she first developed her interest in science and her artistic talents – and a lifelong love of ani-

mals. After high school, Kate attended the Western College of Veterinary Medicine at the University of Sas-

katchewan, graduating in 1979. After graduation, she completed an internship in small-animal medicine and

surgery at the University of California at Davis before returning to Saskatchewan to complete a master’s de-

gree in veterinary pathology. She taught at the Western College of Veterinary Medicine briefly before moving to

Guelph in 1985. Most recently Kate worked as a veterinary pathologist at the Canadian Co-operative Wildlife

Health Centre, based at the University of Guelph, and as an adjunct professor at the Ontario Veterinary Col-

lege. Veterinary medicine was not her only academic pursuit, and she found time to study art at the University

of Guelph, completing her degree in Fine Arts in 1992. Her photography, printmaking and painting brought her

great joy. Her artistic talents also found expression in her gardening, and she ran her own garden design busi-

ness for a number of years. She spent many hours nurturing her plants in her own garden, and it was featured

in the Guelph Garden Tour in 2005. Kate was an avid believer in physical fitness and a talented athlete. She

participated in biathlons, cross-country skiing, and had just recently learned to surf. She was a regular runner

and enjoyed yoga. However, horses were her great love. She learned to ride as a child and, as a young

woman, went to England to train for her British Horse Society certification as a riding instructor. She continued

to own and ride horses throughout her life, and over the past few years had dedicated countless hours to train-

ing her horse Bonty. Kate’s love of horses also lead her, and her horse Motley, to the Sunrise Therapeutic Rid-

ing & Learning Centre not long after they arrived in Guelph. Kate recently served as a very active member of

Sunrise’s Board of Directors and Motley went on to become a favorite of the Centre’s riders. In April 2005, Kate

was diagnosed with ovarian cancer. This life-changing event caused her to live her life with more conviction

than ever before. This year, she celebrated her third cancer-free year. She became a passionate advocate for

the importance of early detection of the disease, and worked closely with Ovarian Cancer Canada educating

others and acting as a spokesperson. No one was more important in Kate’s life than her three daughters, and

raising them was a primary focus of her time and energy for many years. She was justifiably proud of the ac-

complished young women they have become. Kate did nothing by half measures. She was a woman of strong

convictions and extraordinary energy. Once she set her course, she was single-minded in the pursuit of her

goal. Her passion and commitment will be greatly missed by her family and her many friends. Arrangements

are underway for a private family funeral. A celebration of Kate’s life will be held on Monday, June 23rd, at 7

p.m. at the Guelph Arboretum. In lieu of flowers, the family asks that donations be made in her honour to either

Ovarian Cancer Canada, 101-145 Front St. East Toronto, Ontario M5A 1E3 or Sunrise Therapeutic Riding and

Learning Centre, 6920 Conc. 1, RR 2, Puslinch Ontario NOB 2J0. * * / A tree will be planted in memory of Kate

Welch in the Wall-Custance Memorial Forest, University of Guelph, Arboretum. Dedication service Sunday,

September 21, 2008, at 2:30 p.m.
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