H-A.1
CUTS, SCRAPES AND SCARS

A-1.1

A-2.1

A-3.1

What are they?
 Fish can receive cuts and scrapes just like people. For fish however, one
of the most likely times of injury can occur during spawning runs when fish
congregate in shallow areas. Some hunters have been seeing more cuts
and scrapes on fish than they used to see. They feel that this might be
related to changing climate conditions which causes lower water levels.
 The use of gill nets can also injure fish. The string of the net may damage
the soft skin of the fish. Fish may receive injuries but manage to escape
the net. These injuries may eventually heal over into scars.
 Some cuts and scrapes will heal over time and may produce a scar while
other wounds can become infected with bacteria or fungus resulting in red
sores (ulcerated areas). Some of these wounds may not heal and the fish
may die.
What do cuts and scrapes look like?
 Cuts and scrapes can be many different shapes. Most cuts and scrapes
will likely occur on fins, mouth, gill covers and belly of the fish, but they
can be found anywhere on the body.
 Wounds made by gill nets often involve the fins, mouth and gill covers.
Sometimes gill nets may cause damage directly behind the gill on the
body of the fish.

Gill net damage to fish.
Photo Credit: J.D. Reist

What species are affected?
 All species of fish can have cuts and scrapes.
Human health concerns
 None. Fish may be less desirable to eat.
Safety of the meat for dogs
 Fish with cuts and scrapes may be fed to dogs.
Samples to collect
 None

H-A.2
PARASITIC COPEPODS (ANCHOR WORMS)

A-1.2

A-2.2

A-3.2

What are copepods?
 Copepods are parasitic crustaceans. These small parasites are commonly
called anchor worms but are in fact not worms at all.
 Copepods attach themselves to the fish by means of an anchor, or bulla.
 The adult females of these parasites are usually the ones most easily
seen since the males are much smaller. The head of the parasite burrows
into the skin and females can often be seen with what looks like two tails,
but are in fact two sacs of eggs.
 Two genera, Coregonicola and Salmincola, are found in the Northwest
Territories, Nunavut and Nunavik.
 Coregonicola is the larger of the two genera and can reach lengths of 10
cm. The two marine species known in this area, C. orientalis and C.
productus, are not common or numerous and are found only on
anadromous lake whitefish and broad whitefish, respectively.
 Salmincola sp. are relatively common parasites for several Northern fish.
Adult female parasites may reach a length of 1 cm. Seven species of
Salmincola are known. Salmincola carpionis is found on Arctic charr. S.
edwardsii is found on Arctic charr as well as lake trout. Other species of
Salmincola are also found in broad and lake whitefish.
 Small sores may develop where the copepod attaches to the fish. These
may offer a point of entry for bacteria, leading to infection.

Where on the fish are they found?
 Depending on the species of fish and species of copepod, the parasite
may attach to the side of the fish, its gills, fins or inside its mouth.
 Coregonicola sp. are typically found attached to the sides of whitefish.
 S. carpionis attaches to the mouth of Arctic charr. As many as 20
S. carpionis have been found within the mouth of Arctic charr.
 S. edwardsii attaches to the gills of Arctic charr and lake trout, and may be
found on the fins of Arctic charr.
 S. extensus can be found attached to the fins of whitefish.
What species are affected?
 Arctic charr, lake trout, broad whitefish and lake whitefish.
Human health concerns
 None.
Safety of the meat for dogs
 Infected fish are safe to feed to dogs.
Samples to collect
 Intact parasites preserved in alcohol or the entire fish.

Salminocola sp. found in the mouth of a fish. (Photo credit: Manon Simard;
Makivik Corporation)

H-A.3
FUNGUS IN FISH (Internal fungal infection)

A-1.3

A-2.3

A-3.3

What is this fungal condition?
 Infrequently, fish may be seen with a fungal infection inside the body
cavity. In extreme cases, these fish may also be identified by a blotchy
discolouration underneath the skin resulting from the fungal infection.
 The fungus responsible is Phoma herbarum. This species of fungus
normally lives on plants. It is thought that, on occasion, this fungus may
enter the swim bladder of the fish when air is taken in through a tube,
called the pneumatic duct, which connects the throat (esophagus) with the
swim bladder.
What does it look like?
 Infected fish can not maintain their balance and have difficulty swimming
properly.
 During the early stages of infection, the fungus may appear as small white
areas at the front of the swim bladder.
 As the fungus progresses, it can fill the swim bladder with fungi and cause
the swim bladder to enlarge. At this stage, the walls of the swim bladder
break down rapidly and the fungus then spreads to other internal organs
causing extensive and severe redness and swelling (inflammation).
 The fungus does not spread easily to other fish, and generally less than
5% of the fish in a population die during an outbreak.
 Younger fish appear more susceptible than older fish.
What species are affected?
 Charr, trout, whitefish.

Human health concerns
 Infected fish should not be consumed, although the likelihood of getting
sick from cooked fish is probably low.
 The fungus likely affects the flavour of the fish.
Safety of meat for dogs
 It is not recommended to feed heavily-infected fish to dogs.
Samples to collect
 Collect infected tissue surrounded with a margin of healthy tissue.

Arctic Charr with a Phoma herbarum infection. (Photo Credit: DFO)

H-A.4

ROUNDWORMS

A-1.4

A-2.4

A-3.4

What are they?
 Roundworms, or nematodes, are parasites of fish. Depending on the
species of parasite and species of the fish, the roundworm may occur in
either immature (larval) or adult forms. As adult worms, they are white or
transparent, round and unsegmented. The size will vary with the species
of worm. They can occur in many locations: stomach, intestine, body
cavity, swim bladder, sex organs (gonads) and liver. Adult worms
generally cause very little tissue damage. However, larvae that move
through tissue may cause damage either by their passage or by the host’s
reaction to their presence.
Where in the fish are they found?
Adult Nematodes
 Cystidicola sp. occurs in the swim bladder of Arctic charr, lake trout and
whitefish. C. stigmatura may be present in very large numbers
(thousands) in the swim bladder of Arctic charr and lake trout. C. farionis
occurs in all species of fish listed above, but usually in small numbers
(less than 10).
 Hysterothylacium aduncum can be found in Arctic charr as well as lake
trout.
 Philonema sp. occurs in the body cavity, swim bladder or gonads of Arctic
charr, lake trout, least cisco and northern pike. They are large parasites,
up to 20 cm in length, and are present in small numbers.

Larval Nematodes
 Raphidascaris acus is a nematode in which the adult worm is found in the
northern pike (final host). Larval forms of R. acus occur in species of fish
which the pike may eat, including broad and lake whitefish, burbot and

least cisco. In most of these species, the larvae are embedded on the
surfaces of the stomach, intestine, or swim bladder in the form of a cyst.
 Anisakidae nematodes such as Contracecum sp. and Anisakis simplex
can infect marine fish as well as Arctic charr during the marine portion of
its life. Adult stages of these parasites are found in the stomach and
intestines of marine mammals (see seal and whale stomach worms in
section H-C.10), where they produce eggs. These eggs leave the marine
mammal in its droppings (feces). The eggs hatch and the larval worms are
eaten by invertebrates, fish and fish-eating birds.
 Not all fish contain larvae, but some do.
 Larval roundworms may cause illness in people and dogs if they are
eaten.
 They are killed by cooking or freezing to -20°C for 7 days.
 Nearly all larval roundworms live in the body cavity and the organs the
cavity contains. However, they sometimes move into the flesh of the fish
after the fish dies.
 Larval roundworms are not always easily visible in fish flesh.
 It is not known how commonly fish are infected with larval roundworms.
 It is difficult to identify the different species and stage of life (adult versus
larval) of roundworms within fish.

Human health concerns
 To reduce the chances of becoming infected, people can
1) Gut the fish as soon as it is caught and killed.
2) Cook the fish well before eating.
3) Freeze the fish at -20°C for 7 days.

Safety of the meat for dogs
 Dogs may become infected with larval roundworms. The same advice is
given as for human consumption.
Samples to collect

 Collect intact worms preserved in alcohol.

Larval roundworms in the
muscle of a fish.
(Photo credit Dr. J.S.
Lumsden)

Anisakidae (larval stage)
roundworm within the body
cavity of a fish.
(Photo credit: Manon Simard;
Makivik Corporation)

H-A.5
TAPEWORMS

A-1.5 & A-1.6

A-2.5 & A-2.6

A-3.5 & A-3.6

What are tapeworms?
 Tapeworms, or cestodes, are parasitic worms.
 Tapeworms often have complex life cycles that involve one or more hosts
that harbour the immature worm (intermediate hosts) as well as a host that
harbours the adult worm (final host).
 In the final host the adult worm is flat and segmented. The size of worm
can vary greatly between species, from a few millimeters to many
centimeters.
 In the intermediate host, the larval worm may be embedded in the flesh in
the form of a sac, or cyst, or it may be free in tissue. Intermediate hosts
usually acquire the larval tapeworm through the consumption of an
invertebrate containing a more immature stage of the tapeworm.
 A variety of tapeworms occur in fish in the Arctic. Depending on the
species of tapeworm and the species of fish, the fish may act as either the
intermediate or final host. Therefore, tapeworms within fish may be seen
in the larval stage or adult stage.
 It is the larval stage that may be infectious to humans and dogs.
Adult tapeworms
 Several species of adult tapeworms may be found in fish. The tapeworms
typically are found in the intestine or stomach of the fish where they are
attached to the wall of the organ by means of suckers. Tapeworms do not
have a digestive tract, and, like thorny-headed worms (see section H-A.6),
absorb their food directly through their body wall. Their effect on the fish
will vary with the number of parasites present. In large numbers, the
worms may cause loss of body condition or even death, through
competition for nutrients or by causing blockage of the intestine.
 Bothrimonus is a tapeworm that salmonids acquire by eating marine
amphipods. Fish that spend parts of their life in fresh and salt water

(anadromous) lose this tapeworm in fresh water but are reinfected when in
salt water again.
 Cyathocephalus truncatus is a small (2-3 cm) tapeworm that occurs in the
intestines of Arctic charr, lake trout, and whitefish. This species is not
common and is usually present in fairly small numbers in individual fish.
 Eubothrium sp. are large (up to 40 cm) tapeworms which can be present
in large numbers. They occur quite commonly. E. crassum is found in
Arctic charr. E. salvelini is found in Arctic charr and lake trout.
 Proteocephalus sp. are common tapeworms that can be present in large
numbers in the intestines of fish (up to 700 in a single fish). They are thin
and grow up to 10 cm in length. P. arcticus has been found in Arctic charr
and lake trout, P. longicollis has been identified in Arctic charr.
Proteocephalus sp. have also been found in lake whitefish.
Immature (Larval) Tapeworms
 Fish are infected with larval tapeworms by eating copepods containing the
larval tapeworms.
 Triaenophorus sp. form cysts in the meat (muscle) of trout and whitefish.
On its route from the stomach of the fish to its muscle, the worm can
cause a lot of damage.
 Diphyllbothrium sp. can be found in Arctic charr, trout and whitefish.
With D. dendriticum and D. ditremum, the tapeworms go through further
development in the fish, migrate through the wall of the stomach, and end
up within small cysts that are attached to the outer wall of the stomach or
intestines or to the walls of the body cavity itself. Large numbers of these
larval cysts may be present. D. dendriticum are up to 5 cm in length. D.
ditremum are only about 1 cm in length. Arctic charr may host over 5000
larvae within the cysts.
 When the fish is eaten by a bird or mammal, the larval tapeworms develop
into adult tapeworms.
Human health concerns
 If a person eats fish in which the larval stage of the tapeworm is present,
that person may become host to the adult tapeworm.
 It is recommended to cook the fish well. Cooking or freezing the fish to
-21° C will kill any worms and make the fish safe to eat. Smoking the fish
alone will not kill the worms.

Safety of the meat for dogs
 The conditions outlined above for human consumption apply to the
feeding of infected fish to dogs.
Samples to collect
 Intact worms preserved in alcohol or the entire fish.

Adult Diphyllobothrium sp.
tapeworm, preserved in alcohol.
This species of tapeworm does not
mature to adults within fish. The
worm in the jar likely came from a
fish eating-bird which became
infected after eating a fish
containing larval tapeworm cysts.
(Photo credit: WCVM)

Triaenophorus sp. in the
muscle of lake trout.
(Photo credit: Dr. G.
Wobeser)

H-A.6
THORNY-HEADED WORMS

A-1.7

A-2.7

A-3.7

What are thorny-headed worms?
 Thorny-headed worms are parasitic worms belonging to the phylum
Acanthocephala. These worms have complex life cycles involving more
than one host. Eggs passed out into the environment from an animal that
hosts the adult worm (final host) infect an animal that hosts the immature
(larval) worm (intermediate host).
 There can be more than one intermediate host during the life cycle of this
parasite. In the marine environment, the first intermediate host is often a
crustacean. The crustacean containing the larval worm can be eaten by
either the final host or a second intermediate host such as a fish. The
intermediate host(s) and final host(s) for the parasitic worm are specific for
each species of thorny-headed worm.
 When the larval worm is eaten by the final host it will develop into an adult
worm. The final host for some of these worms is a fish; for others, it is a
bird or marine mammal.
 Thorny-headed worms attach to the intestinal wall of their host by means
of a hollow structure, armed with hooks, that forms on one end of the
worm. They have no digestive tract, and, like tapeworms (see section HA.5), absorb their food directly through their body wall.
Thorny-headed worms in Arctic fish
a) Fish as intermediate hosts
 Larvae of one small marine species, Corynosoma strumosum, have been
found in Arctic charr on the Melville Peninsula. The final host in which the
adult occurs is a seal (see thorny-headed worms of seals in section HC.7).
b) Fish as final hosts
 There are 3 species of Echinorhynchus which affect salmonid fish. One,
E. gadi, is acquired in salt water and two, E. leidyi and E. salmonis, are

acquired in fresh water. These are found in the intestines, and less
commonly the stomach, of the fish and are attached to the inner wall of
the organ. They are 10-30 mm in length and they may be present in large
numbers (several hundred worms in a single fish).
 A smaller (7 mm) species called Neoechinorhynchus rutili is found in
Arctic charr and broad whitefish.

Acanthocephala in the small intestine of a fish.
(Photo credit: Dr. G. Wobeser)
Effects on the fish
 The worms may damage the stomach or intestinal wall by their method of
attachment, and they will compete for nutrients with the fish host.
Human health concerns
 These worms do not affect the quality of the fish for eating. Humans can
not be infected by these worms.
Safety of the meat for dogs
 Infected fish are safe to feed to dogs.
Samples to collect
 Intact thorny-headed worms preserved in alcohol.

H-B.1

ASPERGILLOSIS

B-1.1

B-2.1

B-3.1

What is aspergillosis?
 Aspergillosis is caused by a fungus belonging to the genus Aspergillus.
The most common species of this fungus found in diseased birds is A.
fumigatus.
 Aspergillus is most often noticed in the lungs of infected birds and causes
respiratory infection.
 Aspergillosis is not contagious (not spread from bird-to-bird) but is
acquired from the environment.
 A. fumigatus is commonly found in damp locations such as on decaying
vegetation or grain. Inhalation of tiny egg-like structures (fungal spores)
can lead to infection of the lung by Aspergillus. The pneumonia that
develops may be rapidly fatal or cause more of a long-term sickness
(chronic).
 Birds with a more chronic form of the disease may develop thick whitish
areas (plaques and mats) of mould in the lungs, air sacs and other
surfaces of the body cavity.
 Chronically infected birds may become emaciated (see emaciated in
section H-G.2), weak and have difficulty breathing.
Where is aspergillosis found in birds?
 Aspergillosis is found in the lungs and windpipe of the bird.
 In chronic infections, any surface inside the body may be involved.

Aspergillosis plaques on the lung of a bird.
(Photo credit: Dr. D. Campbell)

What species are affected?
 Aspergillosis may occur in any species of bird. Some species, for
example falcons, are more susceptible than others.
 Birds that are sick, weak, emaciated or stressed are more likely to contract
the disease. Normal, healthy birds will not commonly develop the disease
unless exposed to massive numbers of spores.
Human health concerns
 It is unlikely that infected birds would cause aspergillosis in humans.
However, caution is advised when handling birds suspected to be sick.
Butchering the bird may release tiny, invisible fungal spores into the air.
To be safe, discard infected lungs and other infected body parts.
 Cooking will kill the fungus and make it safe for human consumption.
However, if the bird looks sick for other reasons, it is not recommended to
eat it.
Safety of the meat for dogs
 It is not recommended to feed any contaminated parts such as infected
lungs to the dogs.
Samples to collect
 Collect infected lungs and freeze them.

H-B.2
AVIAN CHOLERA

B-1.2

B-2.2

B-3.2

Cause
 Avian Cholera is caused by the bacterium Pasteurella multocida. There
are many different types of this bacterium, each of which is associated
with different hosts and geographic ranges.
Species Affected
 Avian cholera has been reported in a wide range of species. It is likely that
all species of birds are susceptible to infection. The most dramatic
outbreaks and the greatest losses tend to occur in waterfowl. Snow
geese, Ross’s geese, Canada geese and Common eiders are Arctic
species that have been diagnosed with avian cholera.
Known Occurrence in the Arctic
 Large scale die-offs have occurred in Snow geese in the Arctic, in Hudson
Bay and on Banks Island.
Ecology of the Disease
 Avian cholera tends to occur as large-scale outbreaks with high death
rates (mortality). Birds are most vulnerable when congregated together at
high densities, and thus the disease is strongly associated with waterfowl
wintering grounds. It has also been known to occur during migration and
on the nesting grounds. The bacterium is likely transmitted from bird-tobird through water and feed that is contaminated by excretions from
infected birds. Direct bird-to-bird transmission is also possible, although it
is likely a much less important route of transmission.

 It is not understood how the bacterium manages to survive between
outbreaks and how outbreaks are started. One possibility is that some
birds carry the bacterium but are unaffected by it. At one time it was
thought possible that some environments, such as certain wetlands where
the disease repeatedly occurred, were contaminated with the bacterium,
but little evidence has been found to support this hypothesis.
 Once an outbreak has begun, transmission under conditions of high
population density is rapid resulting in high levels of mortality.
Clinical disease
 The course of disease tends to be very short, with affected birds dying
quite suddenly. Clinical signs are fairly broad. Previously healthy birds
may die without apparent warning, and sick birds that are captured may
die during handling. Sick birds may appear weak and unable to fly.
Pathology
 Birds dying of avian cholera are often in good to excellent body condition.
Obvious abnormalities include bleeding (hemorrhages) on the surface of
the heart and gizzard as well as many small white spots in the liver. The
white spots represent areas of cell death (see abnormalities of the liver in
section H-G.8). The liver may be enlarged and fragile when handled.
There may also be large quantities of mucus in the small intestine.

White spots in
the liver as the
result of cell
death due to
avian cholera.
(Photo credit:
Dr. G. Wobeser)

Significance of the disease
 Avian cholera is one of the most important infectious diseases of wild
waterfowl and is capable of causing large population losses.
Human health concerns
 Pasteurella multocida is capable of infecting a wide range of species and
some precautions should be taken while handling carcasses potentially
infected with this bacterium. Wear protective gloves and wash your tools,
hands and outer clothing in hot soapy water to prevent infection through
cuts and breaks in the skin, or by mouth.
 It is not recommended to eat the bird if many white spots are seen
throughout the liver.
Safety of the meat for dogs
 It is not recommended to feed infected birds to dogs.
Samples to collect
 Entire carcasses provide the best specimens for diagnosis. If the entire
carcass can not be submitted, large or complete samples of heart and
liver, placed in separate plastic bags and frozen, provide the best
alternative specimen. If the carcasses are no longer freshly dead, an
entire wing remains a useful specimen, as the bacterium can persist for
long periods of time in the wing bones.
Carcass Disposal
 Carcasses should be burned or buried in order to prevent environmental
contamination and further transmission of the disease.

H-B.3
GIZZARD WORMS

B-1.3

B-2.3

B-3.3

Cause
 Gizzard worms are roundworm, or nematode, parasites. The two species
most commonly involved in causing infections in waterfowl are
Amidostomum sp. and Epomidiostomum sp.
Species affected
 Wild geese are commonly infected by gizzard worms. Ducks are less
commonly infected.
Life cycle of the parasite
 An infected bird will shed parasite eggs through its digestive tract. The
immature (larval) parasite will hatch out and further develop on the
ground. Eggs and larvae may persist for some time in the environment
and can survive low temperatures, although there is evidence that the
extreme sub-zero temperatures of the Arctic winter will kill them. They are
susceptible to drying out. Birds are infected by eating these larvae while
grazing. Once ingested, the larvae burrow through the lining of the
gizzard and further develop into adult worms which feed, mate and shed
eggs into the bird’s intestinal tract and the cycle continues.
 Amidostomum sp. lives just beneath the lining of the gizzard while
Epomidiostomum sp. lives within the muscle of the gizzard.
How does it affect the bird and what does it look like?
 The effect on the bird is likely in proportion to the number of worms
present. Worms cause damage to the gizzard by their migration through
the lining and muscle and by their feeding activities. The grinding pads
that line the gizzard may become worn away (eroded) and sores (ulcers)
may develop. The grinding pads may slough off if severely damaged.
There may be tissue damage in the muscle due to the presence of the

worms and to the redness and swelling (inflammation) reaction that they
cause.

Erosion of the gizzard
due to Amidostomum
sp. infection. Photo
credit: Dr. G.
Wobeser

Nematode – Gizzard nematodes are small,
parasitic and thread-like (1-3 cm long).
They are often found coiled.

Human health considerations
 There is no human health risk associated with handling or eating infected
tissues. Nonetheless, because of concern over such things as secondary
infections, it is recommended that gizzards be thoroughly cooked before
eating.
Safety of the meat for dogs
 It is not recommended to feed infected gizzards to dogs raw. The rest of
the bird is safe to feed to dogs.
Samples to collect
 If gizzard worms are suspected to be the cause of death of a bird, the
entire carcass should be submitted, in order to rule out other possible
causes of death. The parasites alone may be submitted, frozen, for
identification. Alternatively, the entire gizzard, frozen, could be submitted.

H-B.4
RENAL COCCIDIOSIS

B-1.4

B-2.4

B-3.4

Cause
 Renal coccidiosis is caused by protozoa, usually of the genus Eimeria.
These are single-celled parasites with life cycles that involve a series of
developmental phases within the host.
Species affected
 Renal coccidiosis occurs commonly in various species of waterfowl.
Ecology and life cycle
 An infected bird will shed tiny, invisible egg-like pieces (oocysts) in its
droppings. After oocysts have been ingested by another bird, they will
undergo a developmental stage in the bird’s intestine before reaching their
final destination its kidneys. Here, the parasite will produce the oocysts
that are passed out with the droppings, completing the life cycle.
 Oocysts are quite resistant to environmental changes and can persist in
the environment for long periods of time. When large numbers of birds
are found together at one time, such as on nesting grounds, the
environment can become heavily contaminated with oocysts, facilitating
transmission of the parasite. The hardiness of the oocysts in the
environment ensures that the disease will persist in these areas for some
time.
Effects on the bird
 If infection is light, there may be no detrimental effects on the bird.
However, if the parasite burden is high, it may result in renal (kidney)
failure and death.

Pathology
 Affected kidneys are pale, swollen and contain many small white spots
throughout. Microscopically, these white areas are seen as areas of
oocyst production accompanied by the host’s inflammatory response.
Failure of the bird to excrete urates may cause the build-up of chalky white
material in the kidneys as well. Severely affected birds may be emaciated
(see emaciation in section H-G.2).
A

 Normal kidneys (A)
 Infected kidneys (B) can become
enlarged and often contain small
white or yellowish spots
scattered throughout.
Photo Credit: C. Franson, USGS

B
 Enlarged kidney with many
white to yellow spots.
Photo credit: WCVM

Human health considerations
 There is no risk of transmission of avian coccidia to people. Heavily
infected birds may not be in good body condition and may not be desirable
for human consumption.
Safety of the meat for dogs
 It is safe to feed the meat to dogs. Avian coccidia is not transmissible to
dogs.
Samples for collection
 The entire carcass is the best specimen, particularly in cases of birds
found dead. If unusual-appearing kidneys are found in a harvested bird,
the entire kidney, either frozen or divided (half fixed in formalin and half
frozen), is the most useful sample.

H-B.5
THORNY-HEADED WORMS

B-1.5

B-2.5

B-3.5

What are thorny-headed worms?
 Thorny-headed worms belong to the phylum Acanthocephala (Genera
Fillicollis and Polymorphus). These parasites have a retractable tubular
structure (proboscis), armed with curved hooks, or spines, at the front end
of the worm. Acanthocephalans do not have a digestive system so absorb
nutrients directly through their body wall.
 Numerous species of Acanthocephalans are found in birds. All
Acanthocephala have life cycles involving at least one invertebrate that
hosts the immature (larval) worm (intermediate host). Birds are infected
by consuming the intermediate host containing the larval stage of the
parasite.
Where in the birds are thorny-headed worms found?
 Thorny-headed worms are found within the intestine of the bird.
 They use their proboscis to attach themselves firmly to the inner lining of
the intestine, and may actually penetrate the intestinal wall. The worms
may be visible from the outer surface of the intestine as small white
nodules.
 If damage to the intestinal wall is severe, leakage of intestinal fluid into the
abdomen may cause redness and swelling (inflammation) within the
abdominal cavity (peritonitis). Inflammation can cause loops of intestine to
become stuck together.

Thornyheaded
worms in the
intestines of a
duck. Photo
credit: Dr. G.
Wobeser

Effects on the bird
 The effects of Acanthocephalans on a bird are likely in proportion to their
numbers and the severity of the damage that they cause. Some birds
may tolerate large numbers of worms without apparent effect while others
are found dead with lesser numbers of worms. Birds in poor body
condition or that are stressed by other diseases are likely more vulnerable
to the effects of these worms.
What species are affected?
 Severe outbreaks of thorny-headed worms have been reported in
common eiders.
 Ducks, geese and swans are all susceptible.
Human health concerns
 Adult thorny-headed worms will not infect humans and the meat is safe for
human consumption.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect the intestine with intact thorny-headed worms preserved in alcohol.

H-B.6
HEARTWORM

B-2.6

B-3.6

Cause
 The roundworm (nematode) parasite Sarconema eurycerca is the cause
of heartworm.
Species affected
 Geese and Swans.
Ecology
 The heartworm is a nematode parasite that lives within the heart muscle of
infected birds. It sheds immature (larval) parasites, called microfilariae,
into the bloodstream of the bird. Microfilariae are ingested by the biting
lice, Triniton anserinum (intermediate host), when they feed on infected
birds. The microfilariae further develop to an infectious stage within the
louse. These larvae may enter a new bird when the louse feeds again.
Microfilariae develop into adult worms in the bird (final host) and reside
permanently in the bird’s heart.
 Spread of the disease requires bird-to-bird movement of lice and so tends
to occur when birds are living at high densities such as on breeding
grounds.
What does it look like?
 The worms may lie just under the inner lining of the heart (epicardium)
where they may be visible as long, thin, thread-like worms. If they are
located deeper in the heart muscle (myocardium) they may be detected
only as pale areas.

Sarconema on the epicardial surface of the heart of
a snow goose. (Photo credit: Dr. G. Wobeser)

Heartworm

Pathology
 The presence of worms within the heart may lead to redness and swelling
(inflammation) and areas of myocardial damage and scarring (fibrosis),
which, if severe and extensive, may cause a loss of body condition in the
bird. However, heartworms may be found in many healthy birds, in which
they apparently cause little problem. Heartworms may be considered to
be the primary cause of weakness or death in birds in which there is
evidence of damage to the heart and an absence of other significant
disease conditions.
Human health considerations
 Heartworms are not transmissible to humans and the louse which
transmits it can not survive on a human host.
Safety of the meat for dogs
 The bird is safe to feed to dogs.
Samples to collect
 An entire intact carcass is required in order to investigate the significance
of heartworms to the health of a bird. A second choice is the entire heart,
preferably fixed in formalin. The worm itself can be preserved in alcohol
or formalin for identification.

EYE INFECTIONS
(CONJUNCTIVITIS)

H-C.1

C-1.1

C-2.1

C-3.1

What are eye infections?
 Eye infections cause redness and swelling (inflammation) of the lining of
the eyelids. In affected animals, the eyes may appear to be slightly cloudy
and partly shut, and there may be a discharge that builds up in the corners
of the eye.

Eye infection in a seal with influenza. (Photo credit: Dr. J. Geraci).

What causes eye infections?
 Eye infections can be caused by viruses or bacteria. They can be limited
to the eye (localized infection), like pinkeye in humans, or they can be part
of a more widespread disease that affects other parts of the body
(systemic disease).
What species are affected?
 Seals and walrus.
Other things to look for
 Animals that have eye infections as part of a more generalized infection
are likely to show inflammation of the trachea (windpipe) or lungs (see
pneumonia in section H-G.7).
Human health concerns
 Animals showing signs of systemic disease, such as pneumonia, should
not be eaten.
 Eye infections can be caused by different sicknesses making it difficult to
determine the potential health risk to humans and dogs. Therefore,
caution should be used. Gloves should be worn and tools, hands and
outer clothing washed in hot soapy water after use when handling sick
animals.
Safety of the meat for dogs
 It is not known if dogs can contract eye infections from eating infected
marine mammals. Caution should be exercised. It is not recommended to
feed dogs any animals showing signs of eye infections.
Samples to collect
 Collect the entire head or eyelids only; lungs if there is evidence of
pneumonia, and other filtering organs (liver, spleen, kidney) if there is
evidence of widespread sickness.

H-C.2

HAIR LOSS

C-1.2

C-2.2

What is it?
 Seals and other pinnipeds may be seen, on occasion, with large areas of
hair loss. Excessive hair loss can be caused by many different factors. For
example: some pups may be born early before the fur has completely
formed. These pups are often born dead (stillborn).
 The absence of fur on newborn pups that otherwise look normal may be
the result of a genetic problem or something that went wrong during
pregnancy.
 Hair loss may occur in older animals if the seal’s fur failed to shed (moult)
properly. Moulting occurs annually in seals and some whales like the
beluga. The process may be interrupted or impaired by factors such as
sickness, poor nutrition, and stress. Some hunters think that incomplete
moulting may also occur if seals do not spend enough time out of the
water on the ice. Their failure to do so may be a result of changing
climatic conditions which affect the formation and duration of ice.
 If the seal does not moult properly, the old skin may become infected with
bacteria or fungi which might result in the loss of fur.
Where on the animal can hair loss occur?
 Hair loss can occur anywhere on the animal.
What species are affected?
 Hair loss could occur in any seal.

Human health concerns
 The factors causing hair loss in seals will likely not harm humans if the
meat is eaten. However, hair loss can indicate that the seal may be sick
for other reasons. Use caution and check the whole animal to ensure
there are not other signs of sickness which may be harmful to humans.
Caution should be exercised when handling the animal. Wear gloves,
wash tools, hands and outer clothing in hot soapy water after use.
 It is advised to cook all meat well before eating.
Safety of the meat for dogs
 In most cases the meat should be safe to feed to dogs. However, use
caution and check the whole animal to ensure there are not other signs of
sickness which may be harmful to the dogs.
Samples to collect
 Collect pieces of skin with no hair, as well as some normal tissue around
the affected area. Samples of endocrine organs, such as thyroid and
adrenal glands, are often very helpful in determining the cause of skin
conditions.

Hair loss and fungal growth in a young seal. (Photo credit: Dr. P-Y Daoust).

H-C.3

SEAL LICE

C-1.3

C-2.3

What are seal lice?
 Seal lice are small (1-5 mm), wingless insects that live on the skin. Their
eggs (nits) are attached to hair. Both eggs and adults are visible with the
naked eye.
 The lice that occur on seals are sucking lice (Echinophthirius horridus),
which use sharp mouthparts to penetrate the skin of the host and suck
blood.
 Lice are transmitted from one animal to another through close contact
while the animals are out of the water. Lice may irritate the host and in the
case of heavy infestations may cause a significant loss of blood.
 The sucking louse of ringed seals acts as the host for the immature worm
(intermediate host) for heartworm (Acanthocheilonema spirocauda) which
affects this species of seal (see heartworm in section H-C.11).
What animals are affected?
 Lice are commonly reported on seals. A different species of lice than
those illustrated on the next page were found on walruses near Akpatok
Island, Ungava Bay.

What do seal lice look like?
 Seal lice look like tiny bumps on the fur / skin of the animal. They are often
found around the head and flippers. Large numbers of lice are more likely
to occur in animals that are sick or weak and are spending more time than
normal out of the water.

Lice on the head of a seal (top). Close-up view of a louse with a microscope
(bottom). (Photo credits: Dr. J. Geraci).
Human health concerns
 Lice tend to be very host-specific and are not transmitted easily to other
species. Seal lice will not feed on people. The meat is safe to eat.
Safety of the meat for dogs
 The meat is safe to feed to dogs.

H-C.4
SEALPOX

Sealpox has not been
found in seals from the
Canadian Arctic
See fact sheets C-1.4 & C-2.4
What is sealpox?
 Sealpox is a poxvirus that causes disease of the skin. This virus can be
passed from seal to seal when they rub against each other. Sores
(lesions) occur most commonly on the head and neck – areas which are
most likely to come into contact with another animal.

What does sealpox look like?
 Sealpox forms small (2-3 cm) lumps (nodules) on the skin which can
break open and ooze out fluid. Eventually these heal over, but a grayish,
slightly raised scar without fur is often left.
 These lumps may occur singly or in groups and are more common on the
head and neck, but may occur anywhere on the animal.

Sealpox in a seal. (Photo credit: Dr. J. Geraci).

What species are affected?
 Sealpox has been seen in harbour seals, grey seals, harp seals, northern
fur seals, northern elephant seals, and California sea lions. It has not been
reported in seals from the Canadian Arctic, but it could someday be found
here.
Human health concerns
 Only a few people have developed sealpox. These human cases likely
resulted from handling an infected animal with unprotected hands (i.e. no
gloves) which allowed the virus to enter through a small cut on the hand.
 The infection in humans appears to be limited to blister-like sores on the
hand. These sores appear to clear up on their own, but may occur again.
Always wear gloves and wash tools, hands and outer clothing well with hot
soapy water when handling an animal suspected to have sealpox.
 The greatest health concern to humans is likely related to touching the
infected skin of the seal with unprotected hands. It may be OK to eat the
meat, particularly if it is well cooked. However, not much is know about
human health risks. As a precaution, it is recommended that the meat not
be eaten unless the raised pox on the seal look old and healed, thus
indicating the virus is likely no longer present.

Sealpox.
(Photo credit:
Dr. B. Hicks)

How to protect yourself
 You can avoid contact with the virus by not handling the pelt or skin of
seals that have pox.
 You can reduce the chances of the virus getting into your skin by washing
your hands often or by wearing rubber gloves while handling the carcass
of a seal that appears to have sealpox.

Safety of the meat for dogs
 It is not recommended to feed dogs anything not considered suitable for
human consumption.
Samples to collect
 Collect pieces of skin containing one or more lumps, as well as some
normal skin around the affected area.

H-C.5
PELT DISCOLOURATION

C-1.5

C-2.5

What is it?
 Occasionally, seals have been seen with areas of skin that are darker than
normal accompanied by a loss of hair. Affected areas may appear
reddened, and are characterized by broken hair shafts and thickening and
flaking of the skin.
 Initially, it was thought that the seals may have encountered an oil spill
which damaged and stained their pelts. However, pelt discolouration
appears to be caused by a fungus that infects the skin and hair shafts.
The fungus has not yet been identified.
Where on the seal does the hair loss occur?
 Pelt discolouration can occur anywhere on the animal.

Ringed seal with a fungal infection. (Photo credit: D. White)

What species are affected?
 Pelt discolouration could occur in any of the seal species.
Human health concerns
 The things that cause pelt discolouration in seals are not likely to harm
humans or dogs if the meat is eaten. The pelt should be handled with
care, while wearing gloves, since the fungus that is thought to sometimes
cause this condition has not been identified and may have the ability to
infect people or dogs. Pelt discolouration could indicate that the seal is
sick for other reasons. Always check over the animal carefully to make
sure that there are not other parasites or sicknesses that could affect you.
It is not recommended to eat an animal that you suspect is sick.
Safety of the meat for dogs
 The meat should be safe to feed to dogs, unless the animal looks sick or
you see other sicknesses that may cause harm to your dogs.
Samples to collect
 A full thickness sample of skin from the hair to the blubber layer, including
both affected and unaffected areas, is the critical sample. If the animal
appears to be suffering from a more widespread sickness, a sample of the
major organs (heart, lung, liver, spleen, kidney, and brain, if possible)
should also be collected.

H-C.6
TAPEWORMS OF THE INTESTINE

C-1.6

C-2.6

What are tapeworms?
 Tapeworms (cestodes) are flat, segmented, parasitic worms. These
worms do not have a mouth. They feed on the digested food within an
animal’s intestine by absorbing it.
 Most tapeworms have complex life cycles involving hosts that harbour an
immature (larval) stage of the tapeworm (intermediate host), and a host
that harbours the adult worm (final host). Seals likely acquire tapeworms
from eating fish (see tapeworms of fish in section H-A.5).
 The worm will often attach itself by hooks or suckers to the inside surface
of the intestine. Sometimes, these worms can get large or plentiful enough
to rob most of the digested food away from the infected animal. In some
cases, the worms may block the intestine, causing harm to the animal.
 Many different genera and species of tapeworms exist.
 Diplogonomporus tetrapterus and Anophryocephalus species have been
found in the intestine of the ringed seal. Diplogonomporus species have
been found in bearded seals.
Where in the body do tapeworms occur?
 Adult tapeworms are generally found in the intestines of the animal.
What species are affected?
 Tapeworms can affect most animals.

Human health concerns
 You can not get tapeworms from handling, butchering or eating a marine
mammal which has adult tapeworms. The worms you see in these animals
are most likely adult worms and therefore can not harm you. You would
need to eat the immature stages of a tapeworm (such as those sometimes
found in fish) in order to become infected (see tapeworms of fish in section
H-A.5).
Safety of the meat for dogs
 Meat can be fed to dogs.
Samples to collect
 Collect a segment of intestine containing the worms or just the worms
themselves.

Diphyllobothrium sp. tapeworm after removal from intestine.
(Photo credit: Dr. S. Kutz)

H-C.7

THORNY-HEADED WORMS

C-1.7

C-2.7

What are thorny-headed worms?
 Thorny-headed worms (Phylum: Acanthocephala) are small parasitic
worms which have retractable hooks located at the front of the worm.
These hooks are used to anchor the worms to tissues. Seals can get
thorny-headed worms from eating crustaceans or fish (intermediate
hosts), infected with immature (larval) life stages of the worm (see thornyheaded worms of fish in section H-A.6).
 Thorny-headed worms in seals are of the genus Corynosoma. C. validum
has been reported in bearded seals. C.reductum, C. strumosum and C.
wegeneri have been reported in ringed seals.
What do thorny-headed worms look like?
 Thorny-headed worms are most often found in the intestines rather than
the stomach. These worms do not typically occur in large numbers.
 Worms are firmly attached to the lining of the intestine by their hooks and
can not be easily wiped off. Sometimes, the undigested ear bones
(otoliths) of consumed fish look somewhat similar to the thorny-headed
worm, but can be readily identified since they wipe off easily from the
surface and are hard stone-like objects.
What species are affected?
 All seals may have these parasites.
 Thorny-headed worms may cause small sores (ulcers) at the point of
attachment. These parasites are generally thought to have little effect on
their hosts unless they are present in large numbers or occur in nontypical hosts.

Human health concerns
 None. You can not get this parasitic worm from consuming wildlife.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect a piece of the digestive tract containing the parasites or just the
parasites themselves.

Tapeworm

Thorny-headed worm in the intestine of a ringed seal. (Photo credit: Dr. J.
Geraci).

Fish ear bones (otoliths) in the
intestine of a Ringed seal. Note:
Otoliths can be readily
distinguished from thorny-headed
worms in that you can wipe ear
bones off the surface easily.
Thorny-headed worms are firmly
anchored to the tissue. (Photo
Credit: Dr. J. Geraci)

Close-up views through a
microscope of Acanthocephalans
found in the intestine of a seal.
(Photo credits: Manon simard;
Makivik Corporation)

H-C.8
LIVER FLUKES

C-1.8

C-2.8

D-1.8

What are liver flukes?
 Liver flukes (trematodes) are flat, oval-shaped parasitic worms somewhat
similar in shape to leeches, but often smaller. Several different species of
flukes are found in the bile and pancreatic tubes (ducts), and surrounding
tissues of marine mammals.
 The liver fluke Orthosplanchnus arcticus is known to occur in the ringed
seal.
What species are affected?
 Probably all marine mammals are susceptible to flukes.
 Infection has been reported as extremely common in harbour porpoises
on the East coast of the USA and flukes have also been reported in a
bearded seal off the coast of Alaska.
 In general, there is little information available on their occurrence in
marine mammals in the Arctic.
Human health concerns
 None. Meat is safe to consume.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect the liver and pancreas.
 Parasites may also be collected and preserved in alcohol.

What to look for
 Liver flukes are often found in fluid-filled capsules within the liver. These
capsules often contain two or more flukes. The parasites may cause
redness and swelling (inflammation) and scar tissue (fibrosis) of the bile
duct and pancreatic duct. This inflammatory process may spread into the
surrounding liver and pancreas. If this inflammation and fibrosis is
significant enough, the function of these organs may be affected.
 This could be a factor in poor body condition or death in some affected
animals.

Fluke

Fluid-filled capsules in a ringed seal caused by liver flukes.
(Photo credit: Dr. L. Measures)

H-C.9
LUNGWORMS

C-1.9

C-2.9

D-1.9

What are they?
 Lungworms are parasitic worms roundworms, or nematodes.
 Lungworms are white, thread-like, generally less than 7 cm in length and
can be found in the lungs. Sometimes the worm may die well before the
animal is harvested. In these cases, the lung tissue right around the worm
may also die creating small grey lumps of dead tissue up to 2 cm in
diameter.
 Lungworms can damage the lung and make it difficult to breathe.
Sometimes, animals will be seen coughing after they have moved quickly.
Lungworms are a cause of pneumonia in seals (see pneumonia in section
H-G.7). Animals with lungworms may appear weak, thin, and have matted,
dull hair.
 Lungworms occur in the airways and some very small species can cause
small lumps in the lung tissue.
 Lungworm species found in seals are different from the many different
species that can occur in whales.
 Otostrongylus circumlitus is common in young seals. These are large
lungworms that can be seen when butchering the animal.
 Parafilaroides sp. are small worms that require a microscope to be seen.
However, small white lumps may be seen in the lungs of seals infected
with this species of lungworm.

What species are affected?
 Lungworms occur in seals and whales.

Human health concerns
 You can not get lungworms from handling, butchering or eating an animal
which has lungworms.
Safety of the meat for dogs
 Meat can be fed to dogs.
Samples to collect
 Collect a portion of the lung with worms or the whole worms themselves.

Lungworms seen in an opened airway. (Photo credit: Dr. J. Geraci).

H-C.10
STOMACH WORMS IN SEALS and WHALES

C-1.10

C-2.10

D-1.10

What are stomach worms?
 Stomach worms are roundworms (nematodes) whose adult stage is found
in the stomach.
 Stomach worms attach themselves to the lining of the stomach, or in some
cases just beyond the stomach at the start of the intestines. They may
cause local irritation where they are found and may even burrow deeply
into the lining of the stomach and cause ulcers or a more widespread
irritation of the stomach lining (hemorrhagic gastritis).
 The species of roundworms found in seals and other pinnipeds likely
differs from the species found in the toothed whales (Odontocete).
 Anisakidae nematodes are found in immature (larval) stages in fish
(intermediate hosts), and mature into adults within seals and whales (final
hosts). Larval stages are transmitted to seals and whales when they eat
infected fish. The larval worms mature to adults and complete their life
cycle in the seal or whale (see roundworms of fish in section H-A.4).

What species are affected?
 Any mammal is susceptible.
Human health concerns
 It is not recommended to eat infected stomach or intestines raw. If this is
the only abnormality, the rest of the animal should be OK to eat.
Safety of the meat for dogs
 It is not recommended to feed infected stomach or intestines raw. If this is
the only abnormality, the rest of the animal should be OK to eat.

Samples to collect
 Collect the entire stomach or the affected portions of the stomach with
worms. As a second choice, the worms themselves may be collected
without a sample of the stomach, and stored in alcohol.

Roundworm

Stomach worms causing ulceration. (Photo credit: Dr. J. Geraci).

Stomach worms causing hemorrhage, redness and swelling (inflammation).
(Photo credit: Dr. J. Geraci).

Anisakidae roundworm in a ringed seal intestine. (Photo credit: Manon Simard;
Makivik Corporation)

H-C.11
HEARTWORM

C-2.11
What is heartworm?
 Heartworms are parasitic roundworms (nematodes) found in the right side
of the heart and also the blood vessels leading to the lungs of seals.
These heartworms are of the species Acanthocheilonema spirocauda.
 Adult worms produce small, immature offspring (microfilariae).
Microfilariae travel in the bloodstream. The host for the immature worm
(intermediate host), the seal louse, feeds on the blood of seals where it
picks up the microfilariae (see seal lice in section H-C.3). Microfilariae are
transmitted to other seals through the bite of an infected louse. Once
transmitted to the seal, microfilariae move to the heart of the seal, mature,
and begin the cycle again.
 Lice move from seal to seal, spreading infection, during close contact (e.g.
mother to pup).
What species are affected?
 Heartworm occurs in ringed, harbour, harp, and hooded seals. It has not
been found in grey or bearded seals.
What does heartworm look like?
 Worms are long and slender and many may be found in the heart at one
time. The heart must be opened to see the worms.
 Worms may also be present in the lungs and the arteries leading to the
lungs. The worm can cause damage to the heart, arteries and lungs.

Heartworm in a seal heart. (Photo credit: Dr. J. Geraci)

Human health concerns
 None. The worms are not transmissible to people. The meat is safe to eat.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 The entire heart with worms, along with the lungs, is ideal.
 Samples of entire, intact worms may be used for identification of the
species involved.

H-C.12
TRICHINELLOSIS

C-3.2

F-3.2

What is trichinellosis?
 Trichinellosis is an infection with the roundworm parasite Trichinella sp.
This parasite is transmitted when an animal (meat eater) eats the meat
(muscle) of another animal containing Trichinella larvae. These larvae are
found within tiny, invisible sacs (cysts) in the muscle. The cysts dissolve in
the stomach of the meat eater and larvae develop into adults in its
intestines, where they reproduce. Approximately one week after the
animal eats cysts, adult female Trichinella begin to shed larvae. These
larvae get into the bloodstream and enter the muscle tissues throughout
the body. In muscle, particularly the diaphragm, the muscles between the
ribs (intercostals) and the large muscle of the jaw (masseter), larvae form
cysts that can remain in a resting form for many years. When the affected
animal is killed or dies and the muscle is eaten the cycle begins anew.
 In the Arctic, Trichinella cysts occur commonly in polar bear and walrus
and less frequently in ringed, bearded, and harp seals, and beluga.

Microscopic view of
Trichinella

Trichinella is transmitted by eating raw meat and can only be detected
microscopically. (Photo credit: public domain)

How is trichinellosis detected in animals?
 The cysts are small and not visible with the naked eye, and there usually
are no visible changes in the appearance of the meat.
 Cysts are detected by microscopic examination of muscle tissue.
Human health concerns
 Humans can become infected by eating uncooked meat containing
Trichinella larvae. The sickness in people may involve vomiting, diarrhea,
abdominal pain, fever, muscle aches, and rash. Severity of disease
depends in part on how many larvae were eaten and on previous
exposure. Several outbreaks in humans have occurred in the eastern
Arctic as a result of eating uncooked walrus meat.
 Infected meat can be safely eaten if it is cooked thoroughly, which will
destroy the larvae. Meat is safe if it is cooked to a grey colour, the juices
run clear, or the internal temperature reaches 170 degrees Fahrenheit.
 Freezing will not kill larval cysts. Cysts may survive at freezing
temperatures for many months. Salting, fermenting, smoking, drying, or
microwaving meat may not kill cysts.

 Both Nunavik and Nunavut have a trichinellosis prevention program and
will test harvested walrus meat prior to consumption to ensure safety.
 Contact your local Hunter and Trapper Organization / Association or local
health officer to learn more about this program. Depending on the region,
the local coordinator for the trichinellosis prevention program may be able
to hand out tags which are used to identify butchered segments of the
harvested animal distributed to family members and / or friends. In this
way, results from the testing can be quickly and easily relayed to those
sharing an individual animal.
 Those who have eaten an untested animal (i.e., walrus, polar bear) and
have become sick should go to the local nursing station to be examined.
Safety of the meat for dogs
 It is not recommended to feed dogs raw walrus or polar bear meat.
Samples to collect
 Collect muscle, especially tongue, masseter, or diaphragm.

H-C.13
BOTULISM

C-3.3
What is botulism?
 Botulism is caused by eating meat that contains bacteria which produces
a strong poison (toxin). This bacterium can grow on improperly prepared
igunaq (aged meat) from walrus or seal and occasionally on misiraq (aged
oil from blubber).
 Botulism can be life-threatening and causes progressive body weakness
with nerve and muscle paralysis starting in the face (eyes, throat and
mouth) spreading down to the neck, arms and respiratory muscles.
 Botulism is most often associated with improperly aged or fermented
walrus meat, but can occur in other types of meats when improper
methods of aging, fermenting, canning, drying or pickling are used.
 Botulism is caused by Clostridium botulinum, a spore-producing
bacterium.
 These spores are commonly found in soils and in freshwater and marine
sediments and in the stomach content of marine mammals.
 Care must be taken when aging or fermenting meats from walrus. If the
aging is not done properly (often the temperature of the meat during aging
is too warm), then these spores can multiply and produce the strong
poison that affects the nervous system (neurotoxin).
 Meat that has not been properly aged, canned, dried or pickled can be
contaminated with the botulism neurotoxin. Eating this meat can make you
very sick and may lead to death.

Risk factors
 The following conditions increase the risk of botulism occurring:
o Aging or storing the food at temperatures above 4°C (refrigerator
temperature)
o Storage of food in air tight containers such as plastic or glass
o If any of the meat or any other part of the animal being prepared for
food is allowed to touch the ground or the contents of the animal’s
stomach before it is stored or aged. This could contaminate the
meat with spores of the bacteria which could multiply during the
aging process.
 Igunaq should be prepared by experienced producers only. New
producers need to learn from the more experienced ones.
How is botulism detected in meat?
 It is very difficult to tell from looking at the meat if it has been
contaminated with the botulism neurotoxin.
 It is not recommended to eat meat you are not sure has been properly
handled.
 Suspected meats can be tested for botulism by sending samples of the
meat to authorized laboratories. These laboratories will test for the
presence of Clostridium botulinum as well as the neurotoxin.
 Unfortunately, most cases of foods contaminated with botulism go
unnoticed until someone gets sick and the suspected food is tested.
Signs and symptoms of botulism
 Sickness typically occurs 12 to 36 hours after the contaminated food was
eaten.
 Symptoms include nausea, vomiting, diarrhea, and abdominal pain. This is
often followed shortly by dry mouth, blurry vision, double vision, drooping
of the eyelids, difficulty or pain in swallowing, difficulty in speaking, urinary
retention, intestinal paralysis, fainting or almost fainting and difficulty
breathing.
 If you are experiencing any of these symptoms after eating meat which
was aged, fermented, canned, dried or pickled, then go as soon as you
can to the local nursing station.

Is it safe to feed to dogs?
 Dogs can get botulism just like people.
 It is not recommended to feed any meat to dogs suspected to be
contaminated with botulism.
Samples to collect
 Consult the local nursing station, health worker or local HTO / HTA.

H-D.1
SKIN INFECTIONS
(NECROTIZING DERMATITIS)

D-1.1
What are skin infections?
 Skin infections cause severe skin diseases in beluga whales of the St.
Lawrence River. These diseases cause areas of skin to die and peel off.
 Death of skin tissue usually occurs in patches which eventually peel off
leaving behind a discoloured area.
 Affected areas of the skin may have multiple, random, variably-sized,
raised, pale grey areas which eventually rupture and are slow to heal.
 This condition appears to occur only in the St. Lawrence River, leading
some to believe that it may result from whales being exposed to chemical
contaminants. It has not been described in belugas from other locations.

Beluga from the St. Lawrence River with a skin infection. (Photo credit: Dr. D.
Martineau).

Where on the whale does this occur?
 This condition occurs on the skin of the whale. However, other disease
conditions may also be present.

Beluga skin showing sores which have ruptured leaving areas that are slow to
heal. (Photo credit: Dr. D. Martineau)
What species are affected?
 Beluga whales of the St. Lawrence River appear to be the only whales
showing this condition.
Human health concerns
 It is not recommended to eat the skin, underlying blubber or any other
parts of a beluga showing this condition. The cause of this condition in
belugas is not understood but may involve viruses that could be harmful to
humans and dogs.
Safety of the meat for dogs
 It is not recommended to feed to dogs anything not recommended for
people to eat.
Samples to collect
 Collect portions of the affected tissues and any organs that appear
unusual.

H-D.2
SKIN “CRATERS”

D-1.2
What are skin “craters”?
 Skin “craters” are areas of changes in the skin. A skin “crater” may take
the form of a circle that appears depressed and has a thin edge that is
raised above the depression, or it may be mostly raised with a small
depression in the centre. These two forms may represent different stages
of the same sore. Skin “craters” may be as large as a few centimeters in
diameter.
 The cause of the skin “craters” is unknown. Their appearance suggests
that they may be caused by a virus.

Skin “craters” in two belugas. (Photo credit: Dr. J. Geraci).

Where do skin “craters” occur?
 Skin “craters” can occur anywhere on the skin.
What species are affected?
 Skin “craters” have been seen in beluga whales.
Human health concerns
 There is no known risk to human health. However, to be cautious, it is
recommended that the skin and underlying blubber from areas with
“craters” not be eaten.
Safety of the meat for dogs
 There is no known risk to dog health. However, to be cautious, it is
recommended that the skin and underlying blubber from areas with
“craters” not be fed to dogs.
Samples to collect
 Collect a piece of skin and underlying blubber that contains both “craters”
and surrounding normal tissue.

H-D.3
WHALE “LICE”

D-1.3
What are whale “lice”?
 Whale “lice” are not real lice as you would find on seals (see seal lice in
section H-C.3).
 These parasites are small crustaceans that live on the skin of whales.
These small parasites have hooks at the end of their legs that they use to
hold onto the skin of the whale.

Close-up view through a microscope of whale “louse”. (Photo credit: Dr. J.
Geraci).
Where on the animal do whale “lice” occur?
 Whale “lice” live on the skin of the whale. They are usually found on
barnacles and bumps and in the cracks on the skin of the whale.

Whale “lice” in cracks on the skin of a whale. (Photo credit: Dr. L. Measures).

What species are affected?
 Whale “lice” are known to live on both toothed whales (e.g., beluga) and
baleen whales (e.g., right whale).
 Whale “lice” do not cause disease in whales; however, a large number of
“lice” living on one whale may indicate that the whale is sick or unhealthy.
Human health concerns
 None.
Safety of the meat for dogs
 Meat can be fed to dogs.
Samples to collect
 Collect a few “lice” preserved in alcohol.

PARASITIC CYSTS IN BLUBBER

H-D.4

D-1.4
What are parasitic cysts in the blubber?
 Cysts are fluid-filled sacs that contain an immature (larval) stage of a
tapeworm, commonly a Phyllobothrium species. Sometimes cysts can be
seen in the blubber of marine mammals. The adult tapeworm is found in
the intestines of the final host, which is likely a shark. The shark becomes
infected with the tapeworm by eating the cysts in the blubber of infected
marine mammals.
What do these parasitic cysts within the blubber look like?
 The cysts look like small sacs (generally 5-7 mm in diameter) or bags of
fluid in the blubber of the whale. Generally, they can be cut out easily.
 These cysts can occur anywhere in the blubber, but are most often seen
on the underside of the whale. This likely helps in their transfer to sharks,
as the sharks will usually attack the whale from below and may be more
likely to eat this part of the whale.
 The cysts can be found one at time, but are usually found in groups.
What species are affected?
 Tapeworm cysts can be found in whales and are rarely seen in seals.
Human health concerns
 It is unlikely that the immature tapeworm cyst can grow in a human.
However, it is recommended to use caution and avoid eating cysts.
Safety of the meat for dogs
 The meat is safe to feed to dogs. However, it is recommended to cut away
and discard any cysts before feeding to the dogs.

Samples to collect
 Collect a piece of blubber containing some intact cysts that have not been
broken open.

Tapeworm cysts in the
blubber.
(Photo credit: Dr. P-Y
Daoust).

Tapeworm cysts (likely a
Phyllobothrium species) deep in
the blubber of a white-sided
dolphin.
(Photo Credit: Dr. P-Y Daoust)

H-D.5
PARASITIC WORMS BETWEEN THE MEAT AND BLUBBER

D-1.5

What are the worms found between the meat and the blubber?
 Worms can sometimes be seen between the meat and the blubber
(connective tissue called fascia). These worms are parasitic roundworms
(nematodes).
What do these worms look like?
 Roundworms are long, round and slender.
 The roundworms are often found winding their way through the fascia that
separates the blubber from the meat. These worms are usually pale or
white in colour.
 Several species of roundworm parasites may be found in this area.
 Worms that die in these locations may still be recognizable by the outline
of their shape that they leave behind.
 The roundworms that live in the fascia likely do not cause any harm to the
animal host. However, on occasion, these worms may migrate to other
locations in the body, such as the mammary glands and sinuses of the
head (Crassicauda sp.), where they have the potential to harm the animal
host.
What animal species are affected by these parasitic worms?
 Roundworms belonging to the genus Crassicauda can be found in toothed
whales (e.g., beluga, narwhal), baleen whales (e.g., right whale) and
dolphins (e.g., white-sided dolphin).

Human health concerns
 None.

Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect a sample of the affected area containing one or more entire, intact
worms. As these worms are often large and snake-like (sinuous) it is best
to cut the connective tissue containing the worms.

Nematode. Worms between
meat and blubber are long,
round and slender

Crassicauda sp. roundworm in the fascia underlying the blubber. (Photo credit:
Dr. L. Measures).

H-D.6

KIDNEY WORMS

D-1.6
What are kidney worms?
 Kidney worms are parasitic roundworms (nematodes) of the genus
Crassicauda that live in the kidney.
What do kidney worms look like in the whale?
 These worms are often found in large numbers within the vessels of the
kidney. Worms embed their heads into the tissue of the kidney, leaving
their tail end free. Eggs are then shed into the urinary tract and are
released to the environment via the urine.
 The worms cause the formation of scars (fibrosis) that invade and block
the blood vessels leading into and out of the kidney. This can result in
serious damage to the kidney. It is thought that parasites of the kidney
may play a role in causing the death of some animals.

Crassicauda sp. in
the kidney of a
whale. (Photo
credit: Dr. P.
Duignan).

What species are affected?
 Parasitic kidney worms can be found in both toothed whales (e.g., beluga,
narwhal) and baleen whales (e.g., right whale).
Human health concerns
 Muktuk and meat is safe to eat. The worms in the kidney should not be
parasitic; however, there may be a variety of worms in Arctic mammals
which have not yet been properly assessed. Therefore, it is advised to cut
out worm-infested sections and throw them away, or else cook well before
eating.
Safety of the meat for dogs
 The same advice given for human consumption applies to dogs.
Samples to collect
 The ideal sample is an affected kidney and the blood vessels going into
and out of it. The next best sample would be the worms themselves.

H-D.7
WORMS IN BLOWHOLE (CRANIAL and NASAL SINUSES)

D-1.7
What are cranial and nasal sinuses?
 Cranial sinuses refer to mucous membrane-lined cavities in the skull
(cranium) of the animal.
 Nasal sinuses are connected to the cranial sinuses and are associated
with the respiratory system. The nasal sinuses are large, air-filled cavities,
lined with mucous membranes and found within the nasal bones.
What are the types of worms and where are they found?
 Two basic types of parasitic worms can be found. These include flukes
(trematodes) and roundworms (nematodes).
 Flukes are small, flat worms belonging to the phylum Platyhelminethes.
The flukes found in whales belong to the subclass Digenea meaning that
these species undergo multiplication within the animal that hosts the
immature worm (intermediate hosts). These worms are generally only a
few mm long.
 Nematodes are long and round in shape, hence commonly called
roundworms.
 These parasites can be found anywhere within the middle ear, ear canal
(external auditory system), nasal or cranial sinuses or blowhole.
 The parasites will only be seen when butchering the animal and if the
head or air passages are cut open. The nematodes are generally easy to
see because of their size, shape and the fact that they are usually found in
groups. The trematodes may be harder to see because of their size.

What affect do the worms have on their hosts?
 It is generally believed that these worms do not cause much harm in the
whales. Flukes may, on occasion, migrate to the brain causing severe
damage. Roundworms can cause damage to the bones of the skull.
Some people think that these parasitic worms may also interfere with the
animals’ echolocation and may cause the whales to strand themselves on
shore.

Nematode

Trematode

Nematodes in the cranial sinuses. (Photo credit: Dr. J. Geraci).

What animal species are affected?
 Toothed whales (including belugas and narwhals) may be infected by
flukes in the nasal sinuses (Nasitrema sp.) or by roundworms
(Crassicauda sp. and Stenurus sp.) in the cranial sinuses.
Human Health Concerns
 None. The worms are not transmissible to people. The meat is safe to eat.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect the entire head if it is available or collect entire, intact worms.

H-E.1
NOSE and THROAT BOTS

E-1.1
What are nose and throat bots?
 Nose and throat bots are larvae of a species of flies called “bot flies”.
These big maggots are found in the sinuses, airways and at the back of
the throat of caribou.
 The adult bot fly (Cephenemyia trompe) lays its eggs in the nostrils of the
caribou. The larvae that develop from these eggs migrate to the back of
the throat where they grow in size over the winter. They are sneezed out
or coughed out in the spring. On the ground they develop into adult flies
and the cycle begins again.
What do nose and throat bots look like?
 These grub-like larvae are very small in the beginning, but over winter
they grow to a size of 2 to 4 cm in length. They are white when they begin
to grow, but over the winter they turn yellowish-brown.
 You can see the nose bots if, when butchering the caribou, you cut into its
nose area or the back of the throat.
 The larvae cause little harm and most caribou with nose bots appear
healthy. More harm is done by the adult flies that may harass the caribou
and interfere with feeding.
What species are affected?
 Nose and throat bots are commonly found in barren-ground caribou.
Human health concerns
 You can not become infected with nose and throat bots. The meat is safe
for human consumption.

Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect a sample of nose and throat bots.

Nose and throat bots preserved in alcohol. (Photo credit: Dr. S. Kutz)

Nose and throat bots as they occur in the throat (pharynx).
(Photo credit: Dr. G. Wobeser)

H-E.2

LUMPY JAW

E-1.2

E-2.1

What is lumpy jaw?
 Lumpy jaw is a condition caused by a bacterial infection of the jaw bone.
 The bacteria involved normally inhabit the mouth (oral cavity) and include
one or more of: Fusobacterium necrophorum, Arcanobacterium pyogenes
and Actinomyces bovis. A. pyogenes and F. necrophorum often occur
together in infection.
 The normal bacteria get into the jaw through breaks in the gums that may
be caused by many things such as coarse feed, broken teeth, problems
with eruption of adult teeth, etc. Once bacterial infection is present, it may
spread to the bone, where inflammation results in re-shaping of the bone
of the jaw. The affected jaw bone may appear distorted and swollen,
hence the name lumpy jaw.
What does lumpy jaw look like?
 Animals with lumpy jaw will have a swelling of the jaw on one side. The
jaw bone may be irregularly shaped at the site of the infection and may
contain pus or other debris.
 Lumpy jaw may interfere with an animal’s ability to eat and affected
animals may be in poor body condition.
What species are affected?
 Lumpy jaw can occur in most hoofed animals (ungulates). This condition
can not be spread from one animal to another and usually it is only a
single animal in a herd that is affected.

Human health concerns
 The meat is safe for human consumption.
 It is not recommended to cut into affected areas. Discard any meat that
has been contaminated by pus or other debris from the infection.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
 It is not recommended to feed meat that has been contaminated with pus
or other debris from the infection.
Samples to collect
 Collect the jaw of affected animals.

Lumpy jaw in a white-tailed deer. Lumpy jaw in caribou and muskoxen would
look similar. (Photo credit: Dr. G. Wobeser)

H-E.3

CONTAGIOUS ECTHYMA

E-2.2
What is contagious ecthyma?
 Contagious ecthyma is a skin disease in which pus-filled blisters and
scabs develop in the skin. It is easily transmitted from one animal to
another.
 It is caused by the orf parapoxvirus.
What does contagious ecthyma look like?
 This condition first develops as blisters which later form scabs.
 These scabs can form on the head (mainly lips, mouth, nose, eyelids and
ears). Scabs on the mouth may make it difficult for animals to eat. Scabs
can also occur on the udder and the top of the foot just above the hoof. If
scabs appear on the feet, the animal may limp.

Contagious Ecthyma
“Sore Mouth”

Contagious ecthyma in a mountain goat. (Photo credit: GNWT)

What species are affected?
 Contagious ecthyma is a condition that has been reported in Dall’s sheep,
muskoxen and captive reindeer. It could possibly occur in moose, elk and
caribou, but has not been reported in these species.
Human health concerns
 The virus can be transmitted to people. Use caution when handling
animals suspected of having contagious ecthyma, as you can acquire it by
touching the scabs on infected animals or by touching anything that has
come in contact with the scabs. The virus enters through cuts or scratches
in your skin or through your eyes, nose or mouth.
 Wear gloves. Avoid cutting into blisters or scabs, and wash your hands,
knives, and outer clothing with hot soapy water after you finish butchering.
 Meat from an infected animal is suitable for eating by humans. However, it
is advised to trim off affected parts and cook the meat well before eating.
 The poor condition of severely infected animals may lower the quality of
the meat.
Safety of the meat for dogs
 The meat is safe to feed to dogs. However, it is advised to first trim off
infected parts.
 It is not recommended to feed dogs any infected parts or meat that has
come into contact with the scabs or blisters.
Samples to collect
 Collect a sample of scab with normal tissue.

H-E.4
TICKS

E-3.1
What are ticks?
 Ticks are parasites that live on the skin of an animal. They bite into the
skin and feed on the animal’s blood.
 Winter ticks (Dermacentor albipictus) are commonly found in large
numbers on moose.
Appearance and Life Cycle
 Ticks are brown and oval-shaped. They have eight legs. Their body size is
between 4 to 5 mm in diameter, but may swell to be 2 to 3 times that size
after a meal of blood. The ticks are most often found on the neck,
shoulders and back of the animal.
 Ticks progress through several life stages – larva, nymph and adult – with
each stage requiring a blood meal. All of these stages take place on the
moose. The moose acquire tick larva in the autumn when they brush
against vegetation upon which the immature ticks are waiting. The ticks
progress through their life stages on the moose until the adults mate, feed
and drop off in the spring. The eggs are laid by the adult tick on the
ground and the larval ticks that hatch from the eggs climb vegetation in
quest for a new host.
 Ticks affect their hosts both through loss of blood and irritation caused by
feeding. Moose with high tick burdens may become weak and emaciated
(see emaciation in section H-G.2) by late winter.
 Ticks will cause itching and patches of hair may fall out as the moose rubs
those areas in an attempt to relieve the itching.
 Lymph nodes located under the skin and near the infected areas may
become swollen (see enlarged lymph nodes in section H-G.9).

What species are affected?
 Ticks are commonly found on moose. They have also been reported on
woodland caribou in northern Alberta.
Human health concerns
 The meat is safe to eat.
 These ticks rarely attach to humans and are not known to transmit any
diseases.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect a sample of ticks.

Close up view, using a microscope, of adult winter ticks of moose. (Photo credit:
Mat Pound, USDA Agricultural Research Service, www.forestryimages.org)

H-E.5
WARTS

What are warts?

E-1.3

E-3.2

 Warts, also called papillomas, are caused by papillomaviruses.
 The papillomavirus may be transmitted from animal to animal by direct
contact.
What do warts look like?
 Warts are an abnormal tissue growth on the skin.
 They are generally round, but may be other shapes, rough or smooth and
variable in size (1 to 15 cm in diameter). They may occur singly, or in
groups. They are firm in texture. Some are attached to the skin by a thin
stalk, while others arise out of the skin from a wide base.
 Warts are often found on the head, but can occur on other parts of the
body.
 Animals with warts are often in good body condition and do not appear to
be affected by them. If warts occur around the eyes, they may interfere
with vision.
What species are affected?
 Warts can occur on caribou, moose, elk and deer.
Human health concerns
 You can not get warts from infected animals. The meat is safe for human
consumption.
 It is recommended to trim off parts containing warts before eating.

Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect a sample of a wart with a margin of normal tissue.

 Photos show warts on a deer. Warts on a caribou would look similar.
(Photo credit: D. Campbell)

H-E.6
WARBLES

E-1.4
What are warbles?
 Warbles are parasitic larvae of the warble fly (Hypoderma tarandi). Adult
flies lay eggs on the hairs of the caribou’s legs and lower body. The eggs
hatch into larvae, or grubs.
 The larvae burrow into the skin of the caribou and migrate under the skin
to the caribou’s back. There, they grow larger and are commonly called
warbles.
 The warbles will eventually break through the skin and fall onto the ground
where they hatch into adult flies.
What do warbles look like?
 The warbles under the skin of the caribou are yellow-white oval grubs
about 2.5 cm long. There is often swelling and fluid in the nearby tissue.
Effects on the caribou
 The number of warbles can vary from 1 to over 100 per animal.
 Caribou with warbles are generally healthy and in good condition, but
animals that have many warbles may appear weak.
 The adult flies may harass and annoy the caribou as the flies attempt to
lay their eggs.
What species are affected?
 Warbles are common in caribou and reindeer.

Human health concerns
 You can not get warbles from infected animals. The meat from caribou
infected with warbles is safe for human consumption.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect larvae (grubs) of the warble fly from under the skin.

Warbles under the skin.
(Photo credit: Dr. G.
Wobeser)

Warbles preserved in alcohol.
(Photo credits: Dr. S. Kutz)

Close-up view of warbles. Inset picture of adult fly.
(Photo credit Dr. S. Kutz and Brett Elkin).

H-E.7
LIVER TAPEWORM CYSTS

E-1.5

E-3.3

What are liver tapeworm cysts?
 These protective fluid-filled sacs (cysts) contain the immature form
(larvae) of the tapeworm Taenia hydatigena.
 The cysts are found in hoofed animals (ungulates) and the larvae within
them will not grow into adult tapeworms unless they are eaten by a meat
eater (carnivore) such as a wolf or dog. Once in the carnivore, the cyst will
dissolve and the larvae within will mature into adult worms. The
tapeworms will produce eggs in the intestine of the carnivore and eggs will
be released to the environment in the droppings (feces) of the carnivore.
Ungulates consume these eggs while grazing in contaminated areas.
Within the gut of the ungulate, the larvae are released from the egg and
these larvae move to the liver or other organs where they are enclosed by
a cyst and the cycle begins again.
What do liver tapeworm cysts look like?
 The tapeworm cysts are fluid-filled sacs often attached to the liver or the
lining of the body cavity. There may also be white, star-like scars on the
surface of the liver resulting from the attachment, death and absorption of
previous cysts.
What species are affected?
 In Nunavut and the Northwest Territories, liver tapeworm cysts occur
commonly in caribou and moose. Further south, other species such as elk
and white-tailed deer may be affected.

Human health concerns
 You can not become infected from the larval cysts of this tapeworm.
 Cysts can be easily removed from the liver during butchering.
 The meat is safe to eat. Cooking will kill the parasite.
Safety of the meat for dogs
 Dogs can become infected if they eat the tapeworm cyst.
 It is not recommended to feed infected tissues to dogs.
Samples to collect
 Collect cysts or affected liver tissue.

Liver tapeworm cyst in the liver of a caribou. (Photo credit: Dr. G. Wobeser)

H-E.8
THREAD LUNGWORMS

E-1.6

E-2.3

What are thread lungworms?
 Thread lungworms are thread-like roundworms (nematodes) which infest
the lungs of hoofed animals (ungulates). There are a variety of lungworm
species.
 Some of these lungworms require two hosts to complete their life cycle: an
ungulate host for the adult worm (final host) and a snail or slug host for the
immature (larval) worm (intermediate host). Others have a direct life cycle
which does not involve an intermediate host.
 Adult worms in the lung airways (Dictyocaulus sp) or lung tissue
(Protostrongylus stilesi) lay eggs that develop into larvae. These larvae
are coughed up and swallowed by the ungulate and end up on the ground
in the droppings (feces) of the animal. In species requiring an intermediate
host, a slug or snail eats the larvae and the larvae develop within the slug
or snail to an infectious stage. The slugs or snails with infectious larvae
are consumed when an ungulate grazes. Infectious larvae then move from
the intestine to the lungs and repeat the life cycle. In worms with direct life
cycles, the larvae simply develop on the ground before being consumed
by the ungulate final host.
What do lungworms look like?
 Adult lungworms look like white threads ranging in size from 1 to 8 cm
long.
 Adult lungworms are often seen only when cutting open the airways of the
lung (Dictyocaulus sp).
 Unlike the muskox lungworm (see section H-E.10), these lungworms are
not contained in cysts. They may, however, cause the formation of small

(up to 2 cm) greyish areas of dead tissue that appear as lumps
(Protostrongylus stilesi).
 Most animals appear healthy. However, severely infested animals can
have difficulty breathing and running, and may appear generally weak, thin
and have a harsh, dull hair coat.
What species are affected?
 In the Northwest Territories and Nunavut, a number of different lungworms
occur commonly in caribou and muskoxen.
Human health concerns
 You can not be infected with these thread lungworms. The meat from
infected animals is safe for human consumption.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Portions of the lung tissue containing the cysts.

Affected lung and lungworms (Dictyocaulus sp.) as they appear in the airways
(inset photo). (Photo credit: Dr. G. Wobeser)

H-E.9
TAPEWORM CYSTS IN THE LUNGS
(HYDATID DISEASE)

E-1.7

E-3.4

What are tapeworm cysts in the lungs?
 Tapeworm cysts in the lungs are caused by the immature (larval) form of
the tapeworm Echinococcus granulosus.
 The larvae of the tapeworm is contained in a protective fluid-filled sac
(cyst).
 These cysts are found in hoofed animals (ungulates) and the larvae within
the cysts will not grow into adult tapeworms unless they are eaten by a
meat eater (carnivore) such as a wolf or dog. Once in the carnivore, the
cyst will dissolve and the larvae will mature into adult worms. These adult
tapeworms will produce eggs in the intestine of the carnivore and eggs will
be released to the environment in the droppings (feces) of the carnivore.
Ungulates consume these eggs while grazing in contaminated areas.
Within the gut of the ungulate, the larvae are released from the egg and
these larvae move to the lungs where they are enclosed by a cyst and the
cycle begins again.
What do tapeworm cysts in the lungs look like?
 The thick-walled, fluid-filled cysts can be quite large and range in size from
2 to 20 cm. However, most are closer to 2 to 6 cm. The surrounding
tissue is usually normal in appearance.
 These cysts are most often found in the lungs, but can also be found in
the liver and other organs.
 Animals generally appear healthy and do not show any signs of sickness.

What species are affected?
 In Nunavut and the Northwest Territories, tapeworm cysts in the lungs are
found commonly in caribou and moose, but has also been observed in elk,
deer and humans.
Human health concerns
 You can not get infected from the larval cysts found in the lungs and other
organs. The meat from infected animals is safe to eat. However, it is not
recommended to eat any parts containing cysts.
 However, you can be infected from tapeworm eggs found in the droppings
of wolves, dogs and foxes. Therefore, wear gloves or plastic bags when
handling feces from these animals.
Safety of the meat for dogs
 It is not recommended to feed diseased parts to dogs.
 Dogs, foxes and wolves can be infected by eating the meat. This can lead
to people being infected from being exposed to the egg-contaminated
feces of dogs. Viable eggs persist on the ground long after any evidence
of feces is present.
Samples to collect
 Portions of the tissues containing the cysts.

Lung tapeworm cysts (Hydatid disease) in the lungs of a moose. (Photo credit:
Dr. G. Wobeser)

Hydatid cysts in the lungs of a moose. (Photo credit: Dr. G. Wobeser)

Close-up view of a lung tapeworm cyst. (Photo credit: WCVM)

H-E.10
MUSKOX LUNGWORM

E-2.4
What are lungworms?
 Lungworms are roundworms (nematodes) which infest the lungs of
muskoxen. The species of worm is Umingmakstrongylus pallikuukensis.
 These lungworms need two hosts: a muskox and a snail or slug.
 Adult worms in the lung lay eggs that develop into larvae. These larvae
are coughed up and swallowed by the muskox and later eliminated in the
droppings (feces). Snails and slugs eat the larvae and the larvae develop
within the snail or slug to an infectious life stage. Snails and slugs with
infectious larvae are consumed when muskoxen are eating vegetation.
Infectious larvae move from the intestine to the lungs of the muskoxen and
repeat the life cycle.
What do the lungworms look like?
 Adult lungworms are slender roundworms. The roundworms, along with
eggs and larvae are contained in thick-walled sacs, or cysts, within lung
tissue.
 The cysts range in size from 1 to 4 cm in diameter.
 Heavily-infested animals can have over 100 cysts in the lungs.
 Most muskoxen appear healthy, but older, heavily infested animals can
have difficulty breathing and running and may show slight bleeding from
the nose after running.

What species are affected?
 In the Northwest Territories and Nunavut, this lungworm is confined to
muskoxen of the Kugluktuk (Rae-Richardson River) region and
surrounding area. It has not been found in muskoxen from other
locations, nor has it been found in caribou whose range overlaps with
affected muskoxen.
Human health concerns
 You can not get infected from these lungworms. The meat from infected
animals is safe for human consumption.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Portions of the lung tissue containing the cysts.

Lungworms in cysts seen in
cut section of lung (top) and
the extracted worms (bottom).
(Photo credits: Dr. S. Kutz).

H-E.11
VERY SMALL MUSCLE CYSTS
(SARCOCYSTOSIS)

E-1.8
What is sarcocystosis?
 Sarcocystosis is caused by a single-celled, protozoan parasite, called
sarcocystis.
 Tissue cysts occur in the meat (muscle) of infected hoofed animals
(ungulates) that act as intermediate hosts. The host for the adult worm
(final host) is a meat eater (carnivore) that acquires the infection by
consuming the infected ungulate. The parasite develops in the intestine of
the carnivore, from which immature (larval) forms are shed into the
environment. Caribou or other ungulates eat the larval parasites while
grazing in contaminated areas. These larvae migrate to the muscle where
they are enclosed in a cyst, completing the cycle.
What does sarcocystosis look like?
 The sacs, or cysts, often look like grains of rice (whitish streaks) running in
the direction of the muscle fibers. They may not be visible (usually less
than 1 mm long), but can reach a length of 5 mm which can be easily
seen.
 Larger cysts may lie loose in the connective tissue surrounding muscle
and may be oval or globular in shape.
 Sometimes the animals may have swollen muscles with areas of green
discolouration up to several centimeters in diameter caused by dead and
decomposing cysts.
What species are affected?
 In Nunavut and the Northwest Territories, sarcocystosis occurs commonly
in barren-ground caribou.

Human health concerns
 The meat is safe to eat. You can not become infected from eating the
meat of a caribou with sarcocystosis.
 Cooking will kill the parasite.
 Care should be exercised when handling the feces of dogs or wolves that
might have this parasite.
Safety of the meat for dogs
 Dogs and other carnivores are the final hosts for this parasite. Therefore, it
is not recommended to feed infected tissues to dogs.
Samples to collect
 Collect heart, tongue, diaphragm and skeletal muscles (e.g., the main
meat of the animal).

Sarcocystis

A

B

Macroscopic view (A)
and a close up view
with a microscope (B) of
Sarcocystis and its life
cycle.
(Photo credit: Dr. S.
Kutz)

H-E.12
MUSCLE TAPEWORM CYSTS

E-1.9

E-3.5

What are muscle tapeworm cysts?
 These cysts are caused by the immature (larval) stage of the tapeworm
Taenia krabbei.
 The immature form of the tapeworm is contained in a protective fluid-filled
sac (cyst). These cysts are found in hoofed animals (ungulates) and the
immature (larval) worms within the cyst will not grow into adult tapeworms
unless they are eaten by a meat eater (carnivore) such as a wolf or dog.
Once in the carnivore, the cyst will dissolve and the larvae will mature into
adult worms. The worms will produce eggs in the intestine of the carnivore
and tapeworm eggs will fall to the ground with the droppings (feces) of the
carnivore. The tapeworm eggs are eaten while ungulates graze in
contaminated areas. Larvae are released from eggs and larvae move to
muscle where they are enclosed in a cyst and the cycle begins again.
What do muscle tapeworm cysts look like?
 The tapeworm cysts are white or yellowish-white, round and about 5 mm
in diameter.
 They are often found in the muscle and heart, but may occur in unusual
sites.
What species are affected?
 In Nunavut, Nunavik and the Northwest Territories, liver tapeworm cysts
occur commonly in barren-ground caribou and occasionally in woodland
caribou and moose.
 The adult tapeworm occurs in wolves, lynx, bears and dogs without
causing any harm.

Human health concerns
 You can not become infected from the cysts of this tapeworm. Cysts can
be easily removed from the meat during butchering.
 The meat is safe to eat. Cooking will kill the parasite.
Safety of the meat for dogs
 Dogs can become infected if they eat the tapeworm cyst. Therefore, it is
not recommended to feed infected tissues to dogs.
Samples to collect
 Collect cysts or affected tissue.

Taenia cysts in the muscle of a moose. (Photo credit: Dr. G. Wobeser)

H-E.13
BRUCELLOSIS (Lumpy knee)

E-1.10

E-2.5

E-3.6

What is brucellosis?
 Lumpy knee, or Brucellosis, in caribou is a chronic condition that is
characterized by abortion and infertility. The disease may also affect
joints, causing them to become noticeably swollen.
 The disease is caused by infection with the bacterium Brucella suis biovar
4. A closely related organism, Brucella abortus, may infect other northern
species.
 The Brucella organisms infect the reproductive tract and are an important
cause of abortion and infertility. An animal, once infected, likely keeps the
infection for life and may repeatedly shed the organism.
Host Range
 Brucella suis biovar 4 infects caribou and has also been reported in
muskox.
 Both Brucella suis biovar 4 and Brucella abortus may infect moose.
Transmission of the Disease
 The organism is shed from an infected animal at the time of calving, with
the fetus and afterbirth. Other animals are likely infected by licking the
fetus or afterbirth or by eating off contaminated ground.

What does brucellosis look like?
 The most obvious signs of brucellosis in hoofed animals are swollen leg
joints. The knee and hock are commonly affected.
 There may be abscesses under the skin, in the meat or in the internal
organs.
 In males, the testicles may be affected and appear swollen. In females,
the mammary glands as well as the reproductive tract may show swelling.
 Lymph nodes may be enlarged.
 Some animals may appear healthy and not show any signs of disease,
even though they are infected with these bacteria.
 Lesions of brucellosis in moose may be more widespread and severe than
in caribou.

Swollen

Liquid filled swelling around
the knee joint due to bursitis,
caused by brucellosis in a
caribou. (Photo credit: Dr.
G. Wobeser)

Normal

Pus and infection around the
testicles due to brucellosis.
(Photo credit: Dr. G.
Wobeser)

Human health concerns
 Brucellosis is a disease that can affect people as well as animals, and it is
important to use caution when handling the carcass of an animal that may
have brucellosis. Infection may occur through cuts or scrapes on the skin.
Therefore, wear gloves when butchering an animal suspected to have
brucellosis.
 To reduce your chances of becoming infected, people should:
1) Avoid cutting into infected parts to avoid spilling pus onto meat.
2) Avoid spilling fluid from the womb onto the meat.
3) Use extreme care when handling any fetal membranes or aborted
tissues.
4) Wash tools, hands and outer clothing well with hot soapy water.
5) Not eat raw meat from an animal suspected to have brucellosis. It
is recommended to cook the meat completely before consumption
(freezing, smoking, pickling or drying will not kill the bacteria).
 Tissues such as bone marrow, lymph nodes and blood are more likely
than meat to contain bacteria.
 Report any animals suspected of having brucellosis to your local wildlife
officer or HTO office.
Safety of meat for dogs
 Do not feed diseased parts to dogs.
Samples to collect
 Collect swollen areas and other infected parts.

H-E.14
BESNOITIOSIS (bone meal disease)

E-1.11

E-2.6

What is besnoitiosis?
 Besnoitiosis is a condition caused by an infection with a singled-celled
(protozoan) parasite called Besnoitia tarandi which lives in the cells of the
host animal.
 The exact life cycle of the parasite is not known, but likely involves a
hoofed animal (ungulate) in which the immature parasite lives
(intermediate host), and a meat eater (carnivore) in which the adult
parasite lives (final host). The final host has not been identified but the
lynx is perhaps most likely. Arthropods, for example insects, that transmit
the protozoa (vector) are likely involved in most non-sexual transmission
cycles (e.g., caribou to caribou).
 The carnivore host sheds tiny, invisible, infectious forms, called oocysts, in
its feces. These will be accidentally eaten off plants or off the ground by
the ungulate host. Once taken up from the ungulate’s gut, the parasite
finds its way to its final location in the ungulate host where it forms small
sacs (cysts) within tissue.
 These tissue cysts are commonly found beneath the skin of the legs, but
may also be found in other locations, such as inside the nose and on the
white of the eye (sclera). When the ungulate host is eaten by a carnivore,
the tissue cysts are digested and the parasite matures in the gut of the
carnivore where it sheds oocysts, completing the cycle.
 Animals affected by besnoitiosis generally appear otherwise healthy,
although the condition may be uncomfortable and may cause a slight loss
of body condition. Rarely, individual animals may be severely affected,
showing hair loss and thickened, crusty skin in many places.

What does besnoitiosis look like?
 Besnoitiosis is seen as small, hard grains under the skin of the lower legs
and face. The overlying skin may be hairless and will feel thickened. The
disease has been called ‘sandpaper skin’. Similar small cysts may be
seen in the sclera of the eye.
 Besnoitiosis is easiest to recognize when skinning the lower legs of the
affected animal.
What species are affected?
 Caribou are the species most commonly affected, but muskoxen and
reindeer may also be infected with the parasite.
Human health concerns
 The meat from infected animals is suitable for human consumption.
However, it is advised to cook the meat well before eating.
Safety of the meat for dogs
 There is no evidence that dogs can act as final hosts for this parasite, but
it is not recommended to feed parts of the caribou containing cysts to
dogs.
Samples to collect
 The lower leg or a sample of affected tissue (skin, eye, nose).

Besnoitia cysts on the sclera of a caribou. (Photo credit: Dr. J. Nagy)

Cysts under the skin of the leg. (Photo credit: NWT Wildlife Division)

H-F.1
MANGE

F-1.1

F-2.1

F-3.1

What is mange?
 Mange is a general word for skin diseases that are caused by mites. Mites
are very small (microscopic) 8-legged parasites. There are many different
species of mites, with each species usually being able to live on only one
specific animal host.
 Sarcoptic mange is a disease caused by a mite (Sarcoptes scabei) that
tunnels into the skin of the host, causing a great deal of irritation. Affected
animals are likely to be very itchy. The mite is transmitted from animal to
animal through close contact.
What does mange look like?
 The skin where the mites have penetrated will often become thickened,
cracked and very itchy. Often, the hair in this location falls out or is rubbed
away and animals may have large patches where there is no hair. Animals
will often attempt to rub or scratch these areas to relieve itching. This can
often lead to open sores that can become infected with bacteria, making
the problem worse.
 Mange can occur anywhere on the body, but is often seen at the tips of
the ears, elbows, lower legs and face.
 Animals with severe cases of mange may also be extremely thin and
weak (see emaciation in section H-G.2).
What species are affected?
 Mange is seen in polar bears, foxes and less commonly in wolves.
Human health concerns
 Mites that cause mange can be transmitted to people and dogs. However,
the mites will not usually last very long on humans and will eventually die
before causing any problems beyond a brief period of itchiness.

 You can lower your chances of being bitten by the mites by wearing
gloves, and washing tools, hands and outer clothing in hot soapy water
after handling an animal with mange.
Safety of the meat for dogs
 The meat is safe to feed to dogs, however, avoid letting them have contact
with infected areas of the animal.
Samples to collect
 Mange can be confirmed from a skin sample of the affected area. A skin
sample of both normal and affected skin is most useful.

Red Fox with mange
(Photo credit: Dr. D. Campbell)

Polar bear with mange
Photo Credit: Dr. I. Stirling

H-F.2
LICE

F-1.2

F-2.2

Dog

What are lice?
 Lice are small, wingless insect parasites that live on the skin of an animal.
 There are two types of lice: biting lice, which feed off of debris on the
surface of the skin, and sucking lice, that pierce the skin and suck the
animal’s blood.
 Although there are many different species of lice, they are very
host-specific so tend to not move from one species of animal to another.
They do, however, spread within an animal species through close contact
between individual animals.
 Lice attach their eggs to the hair of the host animal. Larval lice hatch from
eggs and can develop into an adult on the same individual animal.
What do lice look like?
 Lice are small (1-5 mm) and flat.
 Their body is divided into three distinct sections (head, thorax and
abdomen) common to insects.
 They have three pairs of legs.
 Biting lice can cause mild hair matting or hair loss.
 Sucking lice, when present in large numbers, may weaken the animal
through blood loss. They may also cause severe itching and allergic
reactions.
 Lice may reduce the value of the animal pelt.

Lice on a wolf. (Photo credit: Dr. D. Campbell)

Head

Thorax

Abdomen

Close-up view through a microscope of a biting louse (left) and sucking louse
(right). (Photo credit: public domain)

What species are affected?
 In the Northwest Territories and Nunavut, lice have been noticed on
wolves, dogs and foxes.
Human health concerns
 The species of lice found on wildlife will not infect humans. The meat is
safe for human consumption.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
 It is unknown if infection can spread between foxes, wolves and domestic
dogs. To be safe, it is recommended to keep dogs away from infected
skin.
Samples to collect
 Collect a sample of lice.

H-F.3
WARTS

What are warts?

F-1.3

Dog

F-2.3

 Warts, also called papillomas, are caused by papillomaviruses.
 The papillomavirus may be transmitted from animal to animal by direct
contact.
What do warts look like?
 Warts are an abnormal tissue growth on the skin.
 In wolves, foxes and dogs, they appear as dry, hard, whitish-coloured,
cauliflower-shaped lumps.
 They are usually found on the lips and gums.
 Animals with warts are often in good body condition and do not appear to
be affected by them. If they interfere with eating, the animal may be in
poor body condition.

Warts on the
lips of a
domestic dog.
Warts are
similar in foxes
and wolves

What species are affected?
 Warts can occur in wolves, foxes and dogs.
Human health concerns
 You can not get warts from infected animals. The meat is safe to eat.
Safety of the meat for dogs
 The meat is safe to feed to dogs. However, the virus may be
transmissible from wolves and foxes to domestic dogs so try to keep dogs
away from infected skin.
Samples to collect
 Collect a sample of a papilloma with a margin of normal tissue.

H-G.1
INJURIES

Any species of animal
can be affected

What are they?
 Many wild animals will suffer injuries that do not kill them. When these
animals are harvested, the evidence of the injury may still be present in
the carcass. Injuries seen at the time of harvest may be quite recent or
they may have happened some time ago.
What do you see?
 Common injuries include skin wounds, bruising, broken bones, and
damage to muscle. The evidence is usually obvious: bones bent at
unusual angles, muscle of a different colour or texture, and scars or fresh
wounds in the skin.

Large skin wound, possibly caused by a shark, in an adult polar bear. (Photo
credit: Dr. M. Cattet).

What are the common causes of injuries?
 Humans: non-fatal hunting wounds (gunshot, harpoon, etc.) and motor
vehicle collisions.
 Animals of the same species: Fighting injuries are most common in
males. Common injuries of this sort include bite wounds and claw marks.
 Animals of other species: Animals that survive predatory attacks may
be left with wounds, particularly to the skin and muscle. This also includes
bite wounds and claw marks which are often in different locations from
those caused by fighting with another animal of the same species. For
example, wounds caused by a predator would likely be seen on the
abdomen while fighting would more likely cause injury to the face.
 Climate: Some hunters believe that increased fin erosion on some fish
species, such as charr, may be related to lower water levels in rivers and
streams during spawning runs. It is possible that climate changes may
influence the amount and timing of rain, snow and melt waters.
Effects on the animal
 The significance of an injury to an animal will depend upon its severity, its
location, and its effect upon the function of the tissue that has been
injured. Open wounds can become infected or be a source of blood loss.
Fractures will cause difficulty in using the bone that has been broken and
may reduce hunting success or increase the risk of predation. Animals
with severe injuries may be in poor body condition.
Human Health Concerns
 Meat of injured animals is safe for consumption but may be of reduced
quality if the injury has caused emaciation (see emaciation in section HG.2) or scarring.
 The animal may have been injured because it was already sick and signs
of other sickness should be looked for.
Safety of the Meat for Dogs
 The same advice given above for humans applies to dogs.

H-G.2
EMACIATION

Any species of animal
can be affected
What is emaciation?
 Emaciation is a condition in which the animal has used up its stores of
body fat and some muscle tissue, and has become thin.
What causes emaciation?
 Emaciation occurs when an animal uses more energy for its daily activities
than it obtains from its food. It is a state that develops over time, as the
animal uses up its body reserves. This imbalance of need and supply of
energy may be due to many reasons. There may be a shortage of food
available, or the animal may be too sick or weak to reach food that is
present. It may have some other sickness, such as bad teeth, or
parasites, that makes it unable to make full use of the food it does eat.
What do emaciated animals look like?
 The fur may look dull and rough and the skin may sag. Muscles may
appear smaller than usual, so that bones appear to stick out more than
normal. Even internal organs, such as the liver, may appear smaller than
normal. The digestive tract of emaciated animals may be empty or may
contain food items that are of poor quality.
 Emaciation must be judged by taking into account the species and age of
the animal as well as the time of year. Marine mammals will conserve
blubber and use muscle as a source of energy. Young animals may not
have fully developed all of their muscles making it look as though they
have lost muscle mass. At certain times of the year, when food is in short
supply, most animals in a species may be approaching emaciation. If this
is the case, however, when the seasons change and food becomes more
plentiful, those animals should return to normal body condition.
Species Affected
 Emaciation can occur in any species at any age. Very young and very old
animals are more likely to be affected. Animals that are weak and sick
because of a previous injury or sickness are at greater risk.

Emaciated wolf (with mange) (see mange in section H-F.1). (Photo credit: Dr. D.
Campbell)

Scapula protruding in an emaciated beluga. (Photo credit: Dr. L. Measures)

Human Health Concerns
 The meat from emaciated animals is safe for consumption if no other
sickness is present. The quality of the meat may be affected.
Safety of the meat for dogs
 The meat from emaciated animals is safe for dogs to eat if there are no
other sicknesses present.
Samples to Collect
 An emaciated animal should be thoroughly checked for signs of disease
and injury.
 Samples of any apparently abnormal tissues should be collected. In meat
eaters (carnivores) and hoofed animals (ungulates), the thigh bone
(femur) can be collected to evaluate the state of depletion of fat in the
bone marrow.

Watery, jelly-like bone marrow from an emaciated elk. (Photo credit: Dr. D.
Campbell)

H-G.3
SKIN CYSTS

Any species of animal
can be affected
What are skin cysts?
 Sometimes an animal may have a lump on the skin which appears crusty
and does not have any hair on it. These are called skin cysts.
 A cyst is a closed cavity, or sac, filled with air, fluid, pus or other material.
Some cysts are “normal” and do not indicate anything unusual about the
animal.
What do skin cysts look like?
 Cysts can come in many different sizes and shapes. They are generally
spherical and, if on the surface of the skin, do not usually have hair
covering them. Cysts can be found anywhere on the body. Often, they are
connected to the outer surface of the skin.
 Some other types of cysts, such as the tapeworm (see tapeworms in
sections H-A.5 and H-C.6) or the immature (larval) forms of the warble fly
(see warbles in section H-E.6), can be caused by parasites. These types
of cysts are generally found under the skin or in other tissues of the
animal.

Cyst from the skin of a polar bear. (Photo credit: Dr. D. Campbell)

What species are affected?
 All animals can develop skin cysts.
Human health concerns
 None. However, always examine the animals for other sicknesses before
eating.
Safety of the meat for dogs
 The meat is safe to feed to dogs.
Samples to collect
 Collect the cyst with normal tissue around it. Collect any worms or other
parasites if present at or near the cyst.

H-G.4
SKIN ULCER

Any species of animal
can be affected

What are skin ulcers?
 An ulcer is a raw, open sore in the skin which may be red, and may ooze
blood, clear tissue fluid, or pus. Ulcers can be caused by many different
things such as scrapes, cuts, burns (thermal or chemical) and viruses.
 After injury, these areas may not heal properly and therefore remain as an
open sore. Often, these sites can become infected with bacteria making it
even harder for the sore to heal properly.
 As ulcers heal, skin growing from the edges (margins) inward may appear
puckered. Once healed, sores will appear depressed in comparison to the
surrounding normal tissue.

Skin ulcer on the flipper. (Photo credit: Dr. J. Geraci).

Where on the animal do these occur?
 Because skin ulcers can be caused by a variety of factors, they may occur
anywhere on the body. Often, however, they develop over pressure points
where bones lay directly beneath the skin and where the skin is more
easily rubbed and scraped.
 An ulcer by itself will be uncomfortable but will have no serious effects
unless it becomes infected with bacteria that spread to other tissues.
 Ulcers may be a sign that the animal is not well and is spending too much
time out of the water or lying down.
What species are affected?
 Skin ulcers can occur in any animal.
Human health concerns
 It is recommended that areas with ulcers be cut out and not consumed.
 The factors causing skin ulcers are not likely to harm humans or dogs if
the meat (without ulcers) is eaten. However, skin ulcers can indicate that
the animal may be sick for other reasons. Always check over the animal
carefully to make sure that there are no parasites or sicknesses that could
affect you.
Safety of the meat for dogs
 In most cases the meat should be safe to feed to dogs, unless the animal
looks sick or you see parasites that may cause harm to your dogs.
Samples to collect
 Cut out the ulcer and a surrounding margin of normal tissue.
 Since an animal with ulcers may be sick, samples of major organs (heart,
lung, liver, kidney, and spleen) may be useful for examination.

H-G.5
MOUTH SORES (GINGIVITIS)
AND
OTHER ABNORMALITIES FOUND IN THE MOUTH

Any species of animal
can be affected
Common conditions
 Gum tissue around teeth may be lost, causing teeth to become more
prominent and loose in their sockets.
 Gums may become red and swollen (inflamed). This is called gingivitis.
 Sores (ulcers) may occur in the roof of the mouth
 These conditions are more likely to occur in older or weak and
malnourished animals.
Species affected
 Any species can be affected.
Importance of abnormalities of the mouth
 These abnormalities occur most commonly in animals that are
malnourished.
 They may also be a sign of serious sickness; there may be abnormalities
in other organs.
 They may interfere with the animal’s ability to catch, hold and eat food.
Human health concerns
 The safety of the meat can only be judged by looking at the whole animal
– its body condition, the presence or absence of other abnormalities, and
the appearance of the meat.
Safety of the meat for dogs
 In most cases the meat should be safe to feed to dogs, unless the animal
looks ill from other sicknesses or if parasites that may cause harm to your
dogs are seen or suspected.

Ulcers in the mouth of a seal (Top - Photo credit: Dr. J. Geraci) and gingivitis in
the mouth of a beluga (Bottom – Photo credit: Dr. D. Martineau).

H-G.6
KIDNEY STONES

Any species of animal
can be affected
What are kidney stones?
 Kidney stones are hard, stony crystals that form within the kidney.
 The primary function of the kidney is to remove waste from the blood and
return the cleaned blood back to the body. The waste removed from the
blood is what forms the urine. Sometimes, waste components clump
together to form small, hard grains of stone-like material. These are called
kidney stones. These stones can vary widely in shape, size, texture and
colour.
 Some kidney stones pass through the urinary tract and are released from
the body in the urine. Others may become lodged, blocking the flow of
urine. This can cause increased pressure within the kidneys leading to
serious kidney damage.
What do kidney stones look like?
 Kidney stones are most often seen when the kidney is cut open. The
stones can be as small as a sand grain or as large as a golf ball. These
stones may be smooth or jagged. Most stones are yellow or brown, but
variations in chemical composition can produce stones that are tan, gold,
or black.

Kidney stones in a ringed seal. (Photo credit: Dr. J. Geraci)
What species are affected?
 All animals have the potential to form kidney stones.
Human health concerns
 Meat from an animal with kidney stones is suitable for consumption,
provided no additional sickness is present.
Safety of the meat for dogs
 Meat from an animal with kidney stones is safe for dogs to eat, provided
no additional sickness is present.
Samples to collect
 Collect the kidney stones.

H-G.7
PNEUMONIA

Any species of animal
can be affected

What is pneumonia?
 Pneumonia is a disease of the tissues of the lung. The airways that deliver
air into the lung may also be involved.
 A normal lung is pale pink in colour, light in weight and filled with air.
Sometimes there are small bloody spots in the lung of animals that have
been shot. In this case, blood spots are normal.
 In animals with pneumonia, the lungs will usually have areas that are
darker and firmer than normal. The location of these changes will vary
with the cause of the pneumonia, but in many instances will follow the
major airways into the lung.
 The affected areas may be firm, even solid, and without air, and there may
be leakage of tissue fluids and other substances onto the outer surface of
the lungs.
 Lungs may have red and swollen (inflamed) lumps (nodules) filled with
pus which are widely scattered.

Pneumonia in a ringed seal. (Photo credit: Dr. J. Geraci)

What causes pneumonia?
 Pneumonia have many causes, including viruses, bacteria, parasites (see
lungworm in sections H-C.9, H-E.8 and H-E.10), fungus, or some
combination of these agents. For example, heavy burdens of parasites
may cause partial blockage of the airways and a mixture of parasite eggs,
mucus and bacteria may end up deeper in the lung where they will cause
inflammation and perhaps the formation of abscesses.
Where does pneumonia occur?
 Pneumonia occurs in the lungs and airways of the animal.
What species are affected?
 Pneumonia can occur in any animal.
Human health concerns
 Always treat any animal suspected of having pneumonia with care since it
is often difficult to tell what caused the pneumonia. It is not recommended
to eat animals appearing weak in addition to having pneumonia.
Safety of the meat for dogs
 It is not recommended to feed dogs any parts of an animal suspected of
having pneumonia.
Samples to collect
 Collect a sample of the lung, including both affected and normal tissue.
Samples of other organs, such as liver, kidney, spleen, lymph node, and
heart may also be useful.

H-G.8
LIVER PLAQUES AND OTHER ABNORMALITIES OF THE LIVER

any species of animal
can be affected

What are abnormalities of the liver?
 Liver abnormalities refer to changes visible to the naked eye (gross
changes) in the liver texture or appearance. Commonly observed
abnormalities include: clear to white, flat areas on the surface of the liver
(plaques), small and distinct alterations in colour (generally white to red
spots), cream-coloured edges (margins) of the liver, unusual firmness of
the liver and tumours in the liver.
 Liver abnormalities may be seen on either the surface or inside the liver.
What causes liver abnormalities?
 A variety of factors such as migrating parasites, bacterial or viral infections
can cause these abnormalities.
 Migrating parasites are a common cause of plaques and tiny spots. The
migration of immature (larval) stages of these parasites generally does not
affect the health of the animal as much as the adult parasite, which will
affect the tissue in which it finally develops (e.g. kidney, lungs, heart).
 White spots scattered throughout the liver are usually evidence of a
serious disease likely involving bacteria or viruses. The white spots
indicate areas of cell death.
 The creamy white line sometimes found on the margin of a liver likely also
indicates cell death. The cause is unknown.
 If there has been previous damage to the liver, scar tissue may form. This
may cause the liver to be more firm than normal.

 In some cases, the firmness in the liver is a solid area or lump. This could
indicate the presence of a liver tumour. While some tumours have known
causes, in most instances the cause is not known. In some cases,
tumours may be caused by viruses. Other tumours likely result from the
combined effects of genes and the environment, including foods, chemical
exposures, and injuries.
What species are affected?
 These conditions may be found in any animal.
Human health concerns
 Most abnormalities likely represent damage from migrating parasites and,
as such, generally represent no harm to humans. However, since the
cause of the abnormalities is generally unknown, the liver should not be
eaten raw if its condition looks unusually poor.
 In the case where many white spots are scattered throughout the liver
(outside and inside), a bacterial or viral infection may be present
throughout the body and it is not recommended to eat the animal.
Safety of the meat for dogs
 The caution applied for human consumption should be the same for
feeding dogs.
Samples to collect
 Collect affected areas of the liver. Samples of the spleen, lung, and kidney
may also be useful for examination.

White spots in the liver of a snow goose with avian cholera (see section H-B.2).
(Photo credit: Dr. G. Wobeser)

Small white plaques on the surface of the liver in a ringed seal from the western
Canadian Arctic. These plaques are scars that probably represent the migration
tracks of larval roundworms (nematodes), perhaps lungworms (Photo credit: J.
Geraci).

H-G.9
ENLARGED LYMPH NODES

any species of animal
can be affected
What are lymph nodes?
 Tissue fluids from all organs in the body drain through a series of
channels, called lymphatics, which eventually empty into the heart. Along
the way, the fluid is passed through a series of filters, called lymph nodes,
which are strategically located throughout the body.
 The fluid is passed through a meshwork of tissue which contains cells of
the body’s immune system. These cells capture and attempt to deal with
foreign invaders such as viruses and bacteria. They form one of the
body’s first lines of defense against these germs.
Where are they found?
 Lymph nodes are found throughout the body at strategic locations. For
example, there are many near the base of the jaw, draining the face and
mouth. A very important group are found in the abdomen in the sheets of
connective tissue from which the intestines hang. These are called the
mesenteric lymph nodes and they drain the intestinal tract.
 Lymph nodes are usually found next to blood vessels.
 Normally, lymph nodes are small, often less than 3 cm in length, and may
not be obvious.
Enlarged lymph nodes
 Lymph nodes may become enlarged for many reasons including blockage
of the flow of fluid out of the node, increased numbers of cells in the node,
cancer, or leakage of fluid within the node. All of these are signs of
disease.
 Disease may be present only in the area that the node filters. For
example, intestinal disease will usually cause enlargement of the
mesenteric node.
 If an animal has a disease that affects many organs in the body, many
nodes may be enlarged.

Normal intestine

Normal spleen

Enlarged lymph node

Enlarged lymph node in a seal. (Photo credit: Dr. D. St. Aubin).
Effect on the animal
 The presence of enlarged lymph nodes is evidence of disease. The
disease may affect only one area of the body or be widespread and affect
the entire body.
Human health concerns
 If enlarged lymph nodes are found, it is not advised to eat meat from that
area of the animal. If many nodes are enlarged, the entire carcass is
probably not fit for consumption.
 Wash tools, hands and outer clothing in hot, soapy water if enlarged
lymph nodes are found.
Safety of the meat for dogs
 The same caution for human consumption applies to dogs.
Samples to collect
 Collect the affected nodes and tissues that they drain. Additionally, major
organs such as heart, lung, liver, spleen, and kidney are very useful.

H-G.10
ABNORMALITIES OF THE SPLEEN

Any species of animal
can be affected
What is the spleen?
 The spleen is an important organ in the body’s immune system, which
protects the body from sickness.
 The spleen, like the lymph nodes, acts as a filter, and traps viruses and
bacteria as they circulate through the blood.
 The spleen is a dark organ that lies next to the stomach. The shape will
vary between species and may be curved, oval, or round.
What does a sick spleen look like?
 In an animal fighting a viral or bacterial infection, the spleen often
becomes larger than normal. However, an enlarged spleen is normal for
diving mammals. While diving, the spleen fills with blood and becomes
larger.
 Cutting the spleen may reveal many small white spots on the inside of the
organ. These white spots may be normal structures that have become
more numerous and more active, or they may represent areas of cell
death and redness and swelling (inflammation).
 In either case, an enlarged spleen with many white spots indicates active
infection, and is evidence that the animal is sick.
What species are affected?
 Infection in the spleen can occur in any animal.
Human health concerns
 An animal that has a spleen with many small white spots in it is likely sick
and is not recommended for consumption.
 Wash tools, hands and outer clothing in hot soapy water if you suspect an
animal that you have handled is sick.

Safety of the meat for dogs
 It is not recommended to feed dogs any animals suspected of having an
infected or enlarged spleen.
Samples to collect
 The spleen or a large sample of it is critical. Other useful samples include
lymph nodes and major organs, such as heart, lung, liver and kidneys.

Spleen with many small white spots. These are areas of cell death or
inflammation. (Photo credit: Dr. D. Campbell)

H-G.11
STOMACH ULCERS

Any species of animal
can be affected

What are stomach ulcers?
 Stomach ulcers are areas where the lining of the stomach has been worn
down to the underlying connective tissue.
 Normally the stomach has a protective layer of mucus and tissue that
covers the inside of the stomach. This special layer of mucus and tissue
protects the other tissues of the stomach from being digested or harmed
by the stomach acids.
 With ulcers, this protective barrier is broken, and stomach acids can reach
the unprotected underlying tissue.
What do stomach ulcers look like and how do they occur?
 The lining of the stomach is pale, smooth and slippery.
 Stomach ulcers are often red, and sunken away from the normal tissue.
Stomach ulcers can come in many shapes and sizes.
 Ulcers can be caused by a number of different things such as eating a
hard sharp object found in garbage. In these cases, the hard sharp object
may cause a cut or tear in the lining of the stomach.
 Ulcers can also be caused by parasitic worms burrowing a hole into the
stomach or removing the protective lining from the stomach.
 Stress may also lead to the formation of ulcers.
 Many small ulcers or a few large stomach ulcers may weaken the animal
through the loss of blood and tissue fluids.

What species are affected?
•

All animals can be affected with stomach ulcers.

Human health concerns
•

None. You can not get an ulcer from eating an animal with an ulcer.
However, always examine the animals for other forms of sickness which
may have caused the ulcer.

Safety of the meat for dogs
•

The meat is safe to feed to dogs. However, if the animal has other
sicknesses, it is not recommended to feed the meat to dogs.

Samples to collect
•

Collect the ulcer with normal tissue around it. Collect any worms or other
parasites if present at or near the ulcer.

Stomach ulcer. (Photo credit: Dr. J. Geraci).

Hierarchal Table
Domain
Kingdom
Phylum
Class
Order
Family
Genus
Species
Example: Polar bear (Ursus maritimus)
Eukarya
Animalia
Chordata
Mammalia
Carnivora
Urisdae
Ursus
U. maritimus

Glossary
Abscess
• An enclosed area of pus in body tissues.
Acanthocephala
• A small parasitic worm with hooks or spines circling its head. The
worm uses these hooks to hold on. They are usually found in the
intestine of the animal.
Amphipod
• A small water bug found in oceans or lakes. Many species of
amphipods look like a small shrimp.
Anadromous
• A fish that moves from salt water to fresh water to spawn.
Avian
• Another word for bird.

Bulla
• A large (greater than 1 cm) fluid-filled sac.
• An anchor used by parasitic copepods to attach themselves to fish.
Chronic
• A sickness that has lasted a long time. The animal may not ever
recover completely.

Copepod
• Many different types of small bugs found in fresh or salt water.
Some types of copepods can be parasitic and attach themselves to
fish and other animals. They usually have a long thin body with a
forked tail.
Crustacean
• Many different types of small invertebrates that can be found in
fresh or salt water.
Cyst
• A sac-like structure that can be filled with fluid. Cysts are often
formed by the body when it is trying to surround and contain a
parasite, or some other foreign material.

Direct life cycle
• The pattern of growth of a parasite from the beginning egg to the
reproductive adult which does not require an intermediate host.

Emaciated
• Very thin. See G-1.2.
Encyst
• Often refers to a condition in which a parasite (such as a worm)
forms a cyst in the tissue of the animal host as part of their normal
life cycle.
Epicardial
• Referring to the outer layer of the heart.
Epidemic
• An outbreak of a disease or sickness that affects much of the
population of a certain species in a specific area.

Fibrosis
• Tough fiber-like scar tissue that develops after an animal heals
from a wound or infection.
Final host
• The host animal in which the parasite completes its life cycle and
becomes a sexually reproductive adult parasite.
Formalin
• A chemical solution used to preserve tissues.
Fungal plaque
• A patch of fungus on or inside of an animal.
Fungal spore
• Spores are like the eggs of the fungus. They are often too small to
see, unless there are lots of them, when they can look like a
powder, often grey or blue in colour.
Fungus
• There are many different kinds of fungus. Most often the fungus will
look like the mould seen on rotting bread or animal tissue.
Genus
• A term used to group related types of animals. See the hierarchal
table above the glossary.
Host
• The mammal or fish which a parasite takes nutrients from.

Indirect life cycle
• The pattern of growth of a parasite from the beginning egg to the
reproductive adult which requires an intermediate host.
Inflammation
• Red and swollen areas caused by infection or reaction to a
parasite.
Inflammatory
• Describes the action of a parasite or sickness that leads to
inflammation.
Inhalation
• To breathe in.

Intermediate host:
• The animal host in which an immature parasite lives. The parasite
can not mature until it enters and grows in the final host.
Invertebrate
• A type of animal that includes ticks, water bugs, insects, and any
other animal that does not have bones.
Larva
• An immature form of a parasite which is often shaped like a worm
or grub.
Larvae
• The plural of larva.
Larval
• Refers to the developmental stage of a parasite. In this stage the
immature parasite is called a larva.
Lesion
• An injury, sore or abnormal area.
Life cycle
• The pattern of growth of a parasite from the beginning egg to the
reproductive adult. Often different developmental stages of the
parasite will have different body shapes and live in different host
animals.
Louse
• Singular form for lice.
Microfilariae
• The first developmental (growth) stage of larvae. Usually these are
too small to be seen with the human eye. Microfilariae is the plural
of microfilaria.
Moult
• Used to describe when an animal (such as a seal) naturally loses
its fur or hair.
Mucosal lining:
• The lining of the stomach and intestines that makes mucus.
Myocardium
• The muscle of the heart.

Nematode
• Another name for roundworm. Some species of nematodes are
parasitic.
Nutrient
• Found in food and promotes growth and health.
Oocyst
• A thick-walled structure containing a very young parasite. The
oocyst is produced by the adult parasite. If the oocyst is eaten by a
host animal, the parasite in the oocyst will start to develop and
infect the animal. Plural is oocysts.
Parasite
• Any living thing that draws its food from a host animal by living on
or in that animal. The parasite can not survive when separated
from the host animal.
Peritonitis
• Redness and swelling (inflammation) of the tissue which lines the
body cavity and covers the organs.
Phylum
• A term used to group related types of animals. See the hierarchal
table above the glossary.
Pneumatic duct
• This is a tube-like structure which connects the swim bladder to the
gut in a fish, allowing air to be released from the swim bladder.
Probosci
• A hollow tube-like structure attached to the head of a parasite
which is used for feeding.
Renal
• Pertaining to the kidneys.
Roundworm
• A parasitic worm which is round in cross-section, not flat like
tapeworms or flukes. These worms are also called nematodes.
Salmonid
• A type of fish that includes the salmons, charrs and whitefish,
grayling, cisco and trouts.

Scat
•

The droppings or feces of an animal

Species
• A term used to group related types of animals. See the hierarchal
table above the glossary.
Spore
• A tiny egg-like structure produced by mould and fungus from which
new mould and fungus will grow.
Swim bladder
• The air sac in a fish which is located next to the backbone.
Ulcerated
• A term used to describe tissue which has one or more ulcers on it.
Urate
• Waste from the eating and digestion of meat. Urates are often
released in the urine.
Vector
• An organism that carries a parasite and infects a new host.
Waterfowl
• Includes the swimming birds swans, geese and ducks.
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