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Section 1: Overview of Risk Assessment for Introduction
of Domestic Sheep, Goats or Llamas into Northwest
Territories
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Table 1. Transmission and health impact risk ratings
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Section 2: Identification of Pathogens of Highest
Concern

Description
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Bacteria:

Mycobacterium avium paratuberculosis (Johne’s disease)

7

2

Summary:
Mpycobacterium avium paratuberculosis is an acid fast bacillus.

Causes gastrointestinal disease with severe wasting and death.

Domestic sheep, goats and llamas are affected.

Bighorn sheep and mountain goats affected.

In utero or fecal-oral transmission.

Very persistent in environment.

No report of clinical disease in Dall’s sheep, but they can be infected.

Natural transmission from bighorn sheep to domestic sheep confirmed

experimentally.

e Natural transmission from domestic ruminants to wild sheep and goats
strongly suspected.

e Possible public health implications.

e No treatment.
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Mycoplasma conjunctivae and M. ovipneumoniae

Summary:

Mpycoplasma spp. are small, fragile bacteria causing mild to severe
conjunctivitis (M. conjunctivae) and respiratory disease (M. ovipneumoniae).
Domestic sheep and goats can be affected, while llamas are seldom affected.
Wild sheep can be affected.

Direct, aerosol, or mechanical transmission.

Environmental survival is very short- organism is extremely fragile.

M. ovipneumoniae causes severe disease in captive Dall’s sheep.

M. ovipneumoniae may predispose animals to Pasteurella pneumonia.

Both Mycoplasma species cause disease in bighorn sheep.

Natural transmission from domestic sheep and goats to wild sheep and goats
is strongly suspected.

No public health risk.
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Pasteurella spp. and Mannheimia haemolytica

Summary:

Pasteurella spp. and Mannheimia haemolytica belong to a very large and diverse
group of related gram negative bacteria, and classification is continually
changing.

Pasteurella multocida, P. trehalosi and Mannheimia haemolytica can cause
pneumonia in bighorn sheep, but there are benign strains commensal in the
upper respiratory tract.

Domestic sheep, goats and llamas have been reported with Pasteurella spp. and
Mannheimia spp.

Wild sheep and mountain goats have been reported with Pasteurella spp. and
Mannheimia spp.

Transmission is by direct contact and aerosolization.

Pasteurella/Mannheimia do not persist in the environment.

Acute to chronic die-offs occur in bighorns and can result in low to 100%
mortality.

P. multocida and P. trehalosi can be present in healthy bighorn sheep, are
considered opportunistic pathogens in this species, and can result in pneumonia
outbreaks.

P. multocida and M. haemolytica can cause clinical disease in domestic sheep and
goats, but they are rarely primary pathogens.




Summary (continued):

e Dall’s sheep and mountain goats are affected sporadically by Pasteurella and
Mannheimia spp. pneumonia, but large-scale die-offs have not been reported.

e Mannheimia haemolytica A2 is common in healthy domestic sheep. It is thought
to be a primary pathogen in wild sheep, and is found in pneumonia die-offs.

e Experimental transmission from domestic sheep to bighorn and Dall’s sheep has
been demonstrated.

e Natural transmission from domestic sheep and goats to all wild sheep is strongly
suspected.

e Information on transmission from llamas to wild sheep is poor.

e No public health risk.
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Figure 2. Current classification of Pasteurella/Mannheimia spp.
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The following information pertains to P. multocida, P. trehalosi and M. haemolytica
in general because there is considerable overlap in information regarding
transmission and environmental survival etc, and in many cases regarding
outbreaks in wild sheep, the exact species of Pasteurella/Mannheimia was never
identified.
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Table 2. Bacterial pneumonia related die-off’s in bighorn sheep in Canada

Date Location Proposed Cause Qutcome
955! 31 = # - & $ P
888 H+ 4 &*
& &
556 ! 7 ) & )2 |S& & &
&& H+ & " & &
566 + ", # 1) & (

56 :6" "%, # | M. haemolytica "8 # "&
56 :6 && - " & "t &4 " P
H+ * & )

5%6 "%, ) C, 8P
tid ) &
5%8J / &(#H+ |) &
ot && e , & * &
H+ - & & -
&
58 && # , & * &
H+ ) & & )
&




Viruses:

Contagious Ecthyma

Summary:

Contagious ecthyma is caused by a very contagious Parapox virus
Disease includes painful blisters and proliferative lesions on the lips and muzzle
or coronary bands of lambs or udders of ewes.

e Seen in domestic sheep, goats, llamas and wild sheep and mountain goats.
e Wild and domestic sheep and goats may be natural reservoirs for this virus.
e Transmission is by direct contact and indirectly through contaminated objects.
e Virus is highly persistent in the environment in scab material.
e Confirmed in captive Dall’s sheep.
e Transmission between wild and domestic ruminants is highly suspected.
e Can be transmitted to humans.
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Parainfluenza 3

Summary:
e Parainfluenza 3 (P13) is caused by a Paramyxovirus.

e Signs of disease in cattle, sheep and goats include coughing, nasal discharge, and
difficulty breathing.

e Infection may predispose the respiratory tract to secondary bacterial invaders
like Pasteurella/Mannheimia spp.

e C(linical disease is seen in domestic sheep and goats.

Antibodies to PI3 present in some llamas, but no clinical disease has been

reported.

e Associated with die-offs in bighorn sheep in Canada and the US.
e Evidence of exposure in Dall’s sheep.
e Transmission is by direct contact.
e Does not persist in the environment.
e Natural transmission between domestic and wild bighorn sheep is suspected.
e There are no public health effects.
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Parasites
Helminths

Muellerius capillaris

Summary:
e  Muellerius capillaris is a lung nematode.

e Occasionally causes mild respiratory disease in domestic animals.

¢ Found in domestic sheep and goats and in bighorn sheep in South Dakota.

e Larvae develop in gastropod intermediate hosts, and consumed by grazing

sheep

Long-term environmental survival.

e Suspicion of associated pneumonia in infected bighorn sheep, but this is
unconfirmed.

e Evidence of transmission from domestic goats to bighorn sheep.

e No public health concerns.
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Ectoparasites

Oestrus ovis

Summary:
Oestrus ovis is a nasal bot-fly.

Causes severe sinusitis and occasionally death.

Occurs in domestic sheep, goats and llamas, and bighorn sheep.

Not been reported in Dall’s sheep.

Transmission is direct, adult flies deposit larvae around the nose of the sheep.
Development to adults is positively related to temperature, adult flies live for 2-
3 wks.

Not highly host-specific, highly likely that it could infect any wild sheep.

e Historic reports of human infection.
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Section 3. Identification of Pathogens with Unknown
Consequences

Description
> & < e & T1& & (&
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Bacteria
Chlamydophila spp.
Summary:

e Chlamydophila spp. are small gram negative bacteria.

Two species are of concern in ruminants: C. pecorum and C. abortus.
Domestic sheep, goats and llamas can be affected with both species.

C. abortus causes abortion and weak neonates in domestic sheep and goats.
C. pecorum causes conjunctivitis, polyarthritis and pneumonia in domestic
sheep and goats.

Chlamydophila sp. has been identified in bighorn sheep, but the species has not
been determined.

There are no reports of Chlamydophila in Dall’s sheep.

Transmission is by direct contact or aerosolization.

All Chlamydophila spp. are highly persistent in the environment.

Natural transmission from domestic sheep, goats and llamas to wild sheep is
highly suspected.

e (. abortus can cause disease in people.
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» Chlamydophila abortus
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Public health risk: &

Corynebacterium pseudotuberculosis

Summary:
Corynebacterium pseudotuberculosis is a gram positive bacteria.

Causes abscessation of lymph nodes in domestic sheep and goats.

Not reported in llamas or wild sheep.

Very high prevalence of infection in domestic sheep in Canada.
Transmission through contact with infective material and open wounds.
Long-term environmental survival.

No reports of infection in wild sheep in North America.

No public health concerns.
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Coxiella burnetti (Q-fever)

Summary:
o Coxiella burnetti is a rickettsial bacteria.

e Causes abortion and general illness in domestic sheep and goats.

e Antibodies found in Dall’s sheep in Alaska, but the significance is unknown.
e Transmission is by ingestion, inhalation, contact with infected fetal materials,
nose-to-nose contact, sexual transmission, and ticks.

The bacteria survive for long periods of time in dry environments.

e Transmission between wild and domestic species is unknown.

e Can cause serious disease in people.
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Erysipelothrix rhusiopathiae

Summary:

e Erysipelothrix rhusiopathiae is a gram positive bacteria.

e Causes chronic arthritis in domestic sheep and goats.

e Not reported in wild sheep in North America.

e Transmitted through wound contamination, ingestion and vectors.

e Long term environmental survival.

e No evidence of transmission between wild and domestic species.

e Public health concern.
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Mycoplasma arginini and Mycoplasma mycoides

Summary:
Mpycoplasma spp. are small, fragile bacteria.

Cause mild to severe respiratory disease.

Domestic sheep and goats can be affected.

Infection in llamas is considered insignificant.

M. arginini has been isolated from bighorn sheep.

M. mycoides has not been isolated from wild sheep or goats in North America.
Direct, aerosol, or mechanical transmission.

Environmental survival is very short - organism is extremely fragile.

M. arginini reported in pneumonic wild sheep; significance unknown.

Minor public health concerns with M. arginini.
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Viruses

Adenovirus

Summary:
Adenoviruses are a family of DNA viruses.

Found in many wild and domestic ruminants of North America.

May be associated with respiratory disease in both wild and domestic sheep.
Ovine adenoviruses 1-6 found in domestic sheep.

Antibodies in bighorn sheep in Wyoming and Colorado, significance unknown.
Not found in Dall’s sheep.

Virus shed in urine, feces, conjunctival secretions.

Virus stable in environment.

Transmission between domestic and wild species is unknown.

No public health concerns.
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Border Disease Virus and Bovine Viral Diarrhea Virus

Summary:

Border disease and bovine viral diarrhea viruses are closely related viruses of the
Pestivirus genus.

e Cause abortion, birth deformities and weak offspring.
e Disease is seen in cattle, sheep, goats and llamas.
e Antibody and virus have been isolated from bighorn sheep.
e Antibody to bovine viral diarrhea has been reported from Dall’s sheep in Alaska.
e Transmission is via direct contact with infected animals and materials.
e Not highly persistent in the environment.
e No public health concerns.
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Corona Virus

Summary:
Coronavirus is an enveloped RNA virus.

Causes disease of the respiratory and/or digestive tract.

Reported in domestic sheep, goats, llamas and Stone’s sheep.
Transmission is through direct contact with secretions.

The virus survives for long periods in the environment.

Evidence of natural transmission from domestic calves to Stone’s sheep.
No known public health concerns.
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Epizootic Hemorrhagic Disease and Bluetongue Viruses

Summary:

e Epizootic Hemorrhagic Disease (EHD) and Bluetongue (BT) are related, insect-
transmitted, double-stranded RNA orbiviruses.

e Cause severe and often fatal hemorrhage.

e Bluetongue virus is more common in domestic ruminants.

e Epizootic Hemorrhagic Disease caused by one of several viral strains is more
commonly seen in wild ruminants.

e A few Dall’s sheep were seropositive to EHD and BT viruses in Alaska, but no
clinical disease

e An intermediate host (Culicoides spp) is required for transmission.

e Virus is unstable in the environment.

e Both diseases are seen rarely under certain climatic conditions in southwestern
Canada.

e Mortalities suspected to be caused by EHD in California bighorn sheep in the
Okanagan Valley in British Columbia.

e Transmission between domestic sheep, goats or llamas to bighorn sheep is a
concern, but has not been confirmed.

e No public health concerns.
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Infectious Bovine Rhinotracheitis

Summary:
Infectious bovine rhinotracheitis (IBR) is caused by a herpes virus.

Virus has the potential for latency and reactivation.

Causes respiratory disease, with thick discharge from eyes and nose.

Disease is most common in cattle, mild disease in domestic sheep and goats.
One case of bronchopneumonia was possibly associated with IBR in a llama.
Antibodies to IBR have been found in bighorn sheep but no in Dall’s sheep
Transmission is via direct contact.

IBR virus is unstable in the environment.

Natural transmission from domestic sheep, goats, and llamas to wild sheep is
suspected but unconfirmed.

e No public health concerns.
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Respiratory Syncytial Virus

Summary:

Respiratory syncytial virus (RSV) is a Paramyxovirus.
Causes interstitial pneumonia with mild to severe respiratory disease, difficulty
breathing and fever in domestic ruminants.

e The virus is reported in domestic sheep, goats, and llamas.

e RSV is thought to cause respiratory signs in bighorn sheep but is unconfirmed.

e Antibody to RSV has been detected in Dall’s sheep.

e Antibody to RSV is widespread in bighorn sheep and mountain goats.

e Transmission is by direct contact.

e The virus is unstable in the environment.

e Natural transmission from domestic ruminants to wild sheep or goats is

suspected.

e No public health concerns.
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Parasites
Helminths

Parelaphostrongylus odocoilei

Summary:
e  Parelaphostrongylus odocoilei is a muscle nematode.

e Causes pneumonia, myositis and neurological disease in Dall’s sheep.
e Not reported in domestic animals.

e Not reported from llamas, but there have been no known opportunities for
transmission.

Causes disease in Dall’s sheep and mountain goats.

Widespread and abundant in Dall’s sheep in the Mackenzie Mountains but not
in the Richardson Mountains.

Transmission is by consumption of larvae-infected gastropod intermediate hosts.
Larvae survive for long periods of time in the environment.

Unlikely to establish in domestic sheep or goats.

No public health concerns.
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Gastrointestinal Trichostrongylids
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NOTE: Below we discuss a number of the trichostrongylids that are considered to
be significant pathogens in llamas or domestic or wild sheep or goats and that could
be a concern if transmitted among species. Other trichostrongyles that are
considered less of a risk are discussed in Section 4.

» Haemonchus spp.

Summary:
e Haemonchus spp. are large abomasal nematodes.

Causes severe blood loss, stunted growth and abomasal ulcerations.
Important pathogens in domestic sheep, goats and llamas.
Uncommon, but reported from bighorn sheep.

Not reported in Dall’s sheep.

Transmission is by ingestion of infective larvae.

Eggs and larvae do not persist for long in the environment.

No public health concerns.
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» Marshallagia sp.

Summary:

e Marshallagia sp. is an abomasal nematode.

e Causes diarrhea, weight loss and anemia.

e Uncommon in domestic sheep in North America, but causes significant

disease in domestic sheep and goats in Eurasia.

e The most common abomasal parasite in bighorn, Dall’s and Stone’s sheep.
Evidence of negative impacts on body condition and pregnancy rates in Dall’s
sheep

e Transmission is by ingestion of infective larvae.
e Eggs are highly resistant in the environment.
e Natural transmission between wild and domestic species is unknown.
e Marshallagia sp. in Dall’s sheep may represent a cryptic species
e No public health concerns.
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<* & 1&g 26 & & & 8 0 J ’
& (& -1 -& &( 5% 5% 7889
&<, : * & (& Marshallagia " ")
& <& & & &< " *

Evidence of transmission among domestic and wild species: Marshallagia ""!

&, & * 1> , < & & &
< & &, 4 ( & & & :
Marshallagia &( 184 & * r ( & - !
(& T2 H— * " <) 2 & & *
& & & 84 & " < * ( & & , <

Marshallagial &< *etal. 88 9

Public health risk: & ?

Additional comments: Marshallagia ""1 1& &

& 16 & < & (( ' * &
) *& & & & " 1S ( )

565% +& K &( 4 * & N | & J " & *

& & 1& 2



» Nematodirus spp.

Summary:
Nematodirus spp. are pathogenic nematodes of the small intestine.

Causes anorexia, diarrhea, dehydration.

Reported in domestic sheep, goats and llamas.

Causes severe disease in young domestic sheep.

Not reported in wild sheep or goats in North America.
Transmission is by ingestion of infective larvae.

Eggs are highly persistent in the environment.

No history of transmission from wild to domestic species.
No public health concern.

General overview? Nematodirus "1 - & * & <
< & K & * 26 *F Nematodirus battus
& " &* & - # & % 1 56%
&< *etal 88 N6 & * & & &(N. battus &0 ] " &

s s *& K 2

Clinical signs in domestic sheep, goats and llamas: Nematodirus battus

47 & , & < 1 & & <1+ *o<* & 4
" &* & & I & 558
&< *etal 88 96 & (& & * 1> < (&
< - &1é& 2. (& &( < &
& Nematodirus " "1
Clinical signs in wild sheep: Nematodirus battus & < "& (&
A * & & Nematodirus ""1 , & <
& 2
Mode of transmission and lifecycle: Nematodirus "7 , ( . FF
( , , & & « , *
( ,2
Environmental survival: > ** , & * ( *7
' & 56"% & - & , & ° (
(& & & ( & & & 4° " & -
, & > & 55 9 Nematodirus battus < &
< & < & & 1
History in wild sheep and goats: , - &( Nematodirus , < "&
- *& ! - ! & 7 " 4 97 &< *
etal. 88 ! 88 88 1 & 1 5% 9



Evidence of transmission among domestic and wild species: > &

, &( & & * & - & &
- , &( & & & * & & & & O C
Nemotodirus ""1(& & ’ *6 & & i
"< 4 *& 2

Public health risk: 1&

» Teladorsagia spp.

Summary:
e Teladorsagia spp. are abomasal nematodes.
e Cause diarrhea, dull coat and weight loss and occasionally death.
¢ Found in domestic sheep, goats and llamas.
e Uncommon in Dall’s sheep and mountain goats.
e Transmission is fecal-oral.
e Eggs do not persist for long periods of time in the environment.
e Impacts on wild sheep are unknown.
e Evidence of natural transmission between wild and domestic species.
e No public health concerns.
General overview: Teladorsagia circumcincta & & & & *
& & & < & & "& &
) < & (& - 7T & *etal. 88 V% * 4% & &
T. circumcincta  1& ( & & & & &
& "7 &< *etal 5559 - T. boreoarcticus "&
, ( &0 J & *& <& 184 7 &< *etal 555
' etal 88 88 9
Clinical signs in domestic sheep, goats, and llamas: > & &
< T. circumcincta - * 1> "6 < &
& & 2+ * " & < *xO*
& * & & & * 2> " 06
- *& &, & - &(
, & <& & * 2> , *
& & "o " & <&& & & 4
& & 4 1/ K et al. 559 Teladorsagia
"t & *& , & * t&&*
% 1 55 9



Clinical signs in Dall’s sheep and mountain goats: Teladorsagia & &

o J ' & * 17 1 etal 88 88 1 & 1
5% %> & 4 * & ' & 2
Mode of transmission and lifecycle: Teladorsagia ""1 (
< <&,1S , , & & (, T* , (& T. circumcincta
1 :8 && ' D) etal. 56 * 56 % =&
T. boreoarcticus, , &" &S 1 "t &4 8: &&
' [ H— * 2 "< 9
Environmental survival: ** &( T. boreoarcticus & & , , 4 ( *
7 " <) 9
History in wild sheep and goats: Teladorsagia boreoarcticus " < & &
o J ) -1 -& 17 88 1 & 1
5% %26 % & -& I & & * J ** &( T. boreoarcticus &
& & & <& Ostertagia gruehneri, & & <
o J - & 7T21* 2 1 2 "< 9>
* . < )& T+ <& < O. gruehneri
*E, (& <& A - & - & ' & 1Teladorsagia
circumcincta " &< < "R & / s
< & & & K& TH ! * 5"$ #&& 5" &
etal. 55" / & 5% 9 ' reg T# 1
* 5"$ #&& 5" & etal 55" / & 5% %
Teladorsagia ""11"& < T. boreoarcticus & & ) ) 9
(& & *& + / 1 & *etal 88 I etal
88 9
Evidence of transmission among domestic and wild species: Teladorsagia ( &
& , < &<* & ) " &< < & *&
' , * # * bB"$ H#&& 5H' & *
etal. 88 etal. 5%3% Teladorsagia boreoarcticus &( 184& * &
& & & ' "< , &°
< K , & & ) & & *. 2 T.
boreoarcticus &, & &" s <& & &* &<,

72 H— * " <2 %

Public health risk: &

Additional comments: — % < 4 " & &0 - % &
-& T. boreoarcticus &< & & " "< & &
"& &( (& & & & T xR 2 Teladorsagia
"ot &< & & & & *& - & &(
( & (& & ’ 26 & T. circumcincta & ' *&
& & " &< < ' & < & & - *&
* E r &( & & 1& 2
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Trichuris spp.

Summary:
e Trichuris spp are whipworms of the caecum and colon.

e T. ovis is common in domestic sheep and goats and causes diarrhea, weight loss
and anemia.

e Trichuris tenuis is common in llamas.
e Trichuris schumakovitschi is found in bighorn and Dall’s sheep; effects unknown.
e Trichuris oreamni is found in mountain goats; effects unknown.
e Transmission is through ingestion of infective third-stage larvae.
e [Eggs are extremely resistant in the environment.
e Transmission across species is unknown.
e No public health concerns.
General overview: Trichuris ""1 & & )
&& &( * & " *& o -
& *& 1> < " & & < , 1 < * 566
* 5% * / 56 . 955 % ! # & 55 Q@
Trichuris schumakovitschi " "% ! # & 55 O Trichuris
& &< T. oreamnos (& & *& +
/ #H& ' etal 5% # <&* 5 5" * 5% 9
Trichuris ovis & & & & - *& T < * 5669 T.
tenuis (& % 1! # & 55 %/ * * &
) & & & & &( ) /i
Clinical signs in domestic sheep, goats and llamas: 6 & * " *&
( & < & "&& **
* & &7 < * 566%
Clinical signs in wild sheep and mountain goats: 1& &
- < "& &, (O TN & (&
-1 -& & & &
72 2 "< 21 1 75%9 "&
&<, & o J ) 126 & & &
& &( & && & & 1> &
& ( * (& & & ,
, (& & & <&, & 26 il
& & "& & , &" * Trichuris (&
s & "< & < &( Trichuris
. @& &((, "

$8



Mode of transmission and lifecycle: / (,& < & & &
= ( , * 126 * , * & * & &
& && D& 7-& * 5% %

Environmental survival: ** &( Trichuris " "1 & , & 4
- & 4 & , & 7.& * 5% %

History in wild sheep: Trichuris " "1 & & <* & & o 1l -
& * 7 1 88 ' etal 88
88 1 & 1 5% etal. 5%% —& 55 9>
( & &(Trichuris ""2(& <* & ol ", < <* &
Trichuris "1 T. ovis, T. discolor T# | *  B"$ #& !
*x 561 & 1 5 / & 5% 926 5%
- ( T. ovis & & &(<* & - < +
/7 & 5% 9 : < T. schumakovitschi < * /
7 5% 9 , *& K & & &( Trichuris ""1 & <* & -
"&" & 26 "é&< < Trichuris "2 ( & 1 1 5%
& & & T. schumakovitschil > " &( Trichuris ""1& T, < (1
& & & * & (&
re (& - *& 2

Evidence of transmission among domestic and wild species: 7Trichuris

schumakovitschi < 8 (& & 7= / 53 %) &

& &< * / 5% T ovis < "& <* &
&, & & * , < T. schumakovitschi.

Public health risk: & ?

Additional comments: > (( (& & &, "&
: & & :° & &( Trichuris ""2 & * & & 2
& , Trichuris "1 & & & * & <
& & * - *& 2> * " &<
s, & & 126 (& & &
& & & Te* (& <& & & 2



Ectoparasites

Linognathus pedalis

Summary:
Linognathus pedalis is a sucking louse of domestic sheep.

Clinical signs include feet-stamping, rubbing, self-mutilation and weight loss.
Not reported in wild sheep.

Reported in mountain goats, though clinical signs are unknown.
Transmission is by close contact.

Lice do not survive for long periods of time off the host.

Usually considered host-specific.

No public health concerns.

General overview: Linognathus pedalis P *& & & 1S
* &7 (< ( & . 1> & *

( & & ( & & v
7 < * 5669
Clinical signs in domestic sheep, goats and llamas: + *

"ox ( << * (: & && * "

< K * & & & 2
Clinical signs in wild sheep: Linognathus pedalis & < "& <*& &
o J "> & < ( & & *& &* & &
* "& 70 88 %

Mode of transmission: > & . & & ( 2
Environmental survival: > ( - & & "&&
Y s (& & & * L. pedalis < & &

& - & | & 710 88 %
History in wild sheep: 1& "& "2

Evidence of transmission among domestic and wild species:

&:" (10 88 T & < & .
& * & & & & . & & & < &
( & et & < 18& !

Public health risk: 1& ?




Additional comments: S& ( & & & 2,

(
70

&

& * < . & ' &&*
88 % & , & "o « & & *
T, & & 1§ 2

Otobius megnini (Spinose ear tick)

Summary:

Otobius megnini is an ear tick
Causes painful bites resulting in rubbing, scratching and ulceration of the ear
pinnae.

e Found on domestic sheep, goats and llamas.
e Reported in bighorn sheep and mountain goats.
e Not reported in Dall’s sheep.
e Transmission is through close contact.
e The tick survives for long periods of time in arid to semi-arid climates.
e No obvious clinical signs reported in infected bighorn sheep.
e Will bite people.
General overview? Otobius megnini, & " & 1 &( <& 1
" &( & 2> ! , &1& 206
( & " *E & *&  <* & ) :
<< & & & & - * &
, &1 T 88 O etal. 888 & S, * & 56"%
Otobius megnini & < "& 2
Clinical signs in domestic sheep, goats and llamas: ) ( < ' , &
P> (: & (& << ¥ * & &(
’ ) * | 7 *& 5% 88 %26
& Otobius "1 & * & '
& , 7 88 %
Clinical signs in wild sheep and mountain goats: & & - <
, 2
Mode of transmission and lifecycle: S , &( O. megnini & & |
& & ( : * 1> ( & & & * )
( & & *é& & & 2. *
&, "& & & & *& "t &4 88 ** & T &&*




56 88 N+& & ( & , & &

"& & & < 2
Environmental survival: > I &*" & & , & 7" &
& & * ) 17 88 9>
* & O. megnini  * & & : &
) (1 *& * H+)
History in wild sheep: Otobius megnini & < "& o J ' !
& + 206 < "& <* & "# +& < & <
& &<, & * 112 " <) 9
Evidence of transmission among domestic and wild species: Otobius megnini
( & & & " *E & & ) 2
Public health risk: Otobius megnini<  ° &" 1> <, "
& & * < & & ) & , &
t , , & &( H:(, 7 Coxiella burnettid !
' T 88 9
Additional notes: & * * , &< "& <* & -
, * & " "& & , T, &(
& & ' & * "& ' 2
Protozoa

Eimeria spp. (‘Coccidiosis’)

Summary:
e FEimeria spp. are protozoan parasites of the gastrointestinal tract.

e Cause hemorrhagic diarrhea, weakness, dehydration and weight loss
particularly in young animals.

e Found in wild and domestic ruminants worldwide, including domestic sheep,
goats, llamas, wild sheep and mountain goats.

e Transmission is fecal-oral.

e Oocysts are very resistant in the environment.

e Clinical disease in wildlife is usually only seen in captive settings or where
habitat loss promotes crowding

e Some overlap of Eimeria spp. in domestic and wild sheep and goats.

e No public health concerns.

General overview: Eimeria ""1 L& & T & * &
& & 1 _& < & ( ( <




1 &( ( ¢ * & & "
7. 5559

Clinical signs in domestic sheep, goats and llamas: + 1 &

& & < (( - &( Eimeria. + * o,

’ *& &( Eimeria. (( < ! (« (&
& * ! & * & * x
& & & 7 < * 566 - 5559 Eimeria && & &
& (& ( (& & & &

- 1& =& 55692
Clinical signs in wild sheep: + & & *
& & <& * & ", & < "&& K

&, * * & * 70 ! /" & 88 9 — -

* & & & 7 < * 56692
Mode of transmission: 3& "& , & 1> & <

* & & "& && 2
Environmental survival: 3& . & & -
&, & * 7. 5559
History in wild sheep: Eimeria "1 ) ( : **0 J & ]
<* & " & * < 7+ 1 +& 5% !

88 88 / etal. 5% 9 & * 7 1 e
al. 88 S, 5" 9
Evidence of transmission among domestic and wild species: & * Eimeria
* & & " ( 1=& 5569 4 & "&& &
< * < & - 70 ! /" & 88 %> "
&< &, "&( & Eimeria "1 & * & - * <
* | r¢g 7 ¢ 4 9 & & & K &
"& ( , < o J " & *& &

) *& U/ etal. 5% 9

Public health risk: 1&




Neospora caninum

Summary:
Neospora caninum is a protozoon parasite with a wide geographic distribution.

Causes neurologic disease and abortion.

Domestic sheep, goats and llamas can be affected.

Infection in wild sheep is unknown.

Transmission is transplacental and possibly through canine definitive hosts.
Environmental survival is unknown.

No reports in wild sheep or goats.

Transmission from domestic sheep, goats or llamas to wild species is unknown.
No known public health concerns.

General overview: Neospora caninum ( "&&é&& °

& & Toxoplasma gondiil / 566 - < (
Toxoplasma gondii 10 < 3 * 88 96 < "& +
/ " *& " & & + (&
710 < 5559
Clinical signs in domestic sheep, goats and llamas: 6 ( & Neospora caninum

&&* * <& & & " *E 70 <

5559
Clinical signs in wild sheep and mountain goats: Neospora caninum & <

"& ' & *& & , &* '

* (& ' < 2

Mode of transmission: % , & (& -

& &* & 14& « , &> " & &

A& & , < < 4 10 < 3 *

88 9
Environmental survival: / 1 & 70 < 5559
History in wild sheep and mountain goats: 1& & ) &
*& 21 &&* < "& & & N. caninum & ?
& (: * *< L 10docoileus hemionus columbianusd + (&
& &&: = 0 < 3 * 88 9

Evidence of transmission among domestic and wild species: 1& ?

Public health risk? 1& 1 & 2




Sarcocystis sp.

Summary:

Sarcocystis spp. are protozoon muscle parasites.

Cause fever, stiffness, anorexia and weight loss.

Domestic sheep, goats, llamas, wild sheep and mountain goats are all endemically
infected with Sarcocystis spp.

May cause clinical disease in infected wild and domestic animals, but often
present with no obvious signs.

Significance of infection in wild sheep and mountain goats is unknown.

Oocysts are released in the feces of predators and ingested by grazing prey,
where they migrate and encyst in muscle tissue.

Very resistant in the environment.

Evidence that domestic and wild sheep are susceptible to the same species of
Sarcocystis.

People may be infected through consumption of raw meat; clinical signs are rare.

General overview: Sarcocystis "1

& ’ & - ( , & 20& ' *&
7. 5559 1S ) etal 5559 O - !
-1 -& 1 5684 2 2 1 "< 9<* &
- & *& 70 < 3 * 889 (
Sarcocystis " "1 0& - & & ( S. tenella, & *&
S. capracanis, <* & - S. ferovis 10 < 56 % - o J
71 5689 & *& 1& 70 < 3 * 88
=& 5659 > & &(&, < Sarcocystis "1 ( *
& - < & ( 2
Clinical signs in domestic sheep, goats and llamas: O& " *&
( Sarcocystis "1 3 & - &( Sarcocystis " &* (&
& 70 < 3 * 88 2 0& R A 1
& , & (, (( & 4 ' & * & & *
& & 7 < * 5669
Clinical signs in wild sheep and mountain goats: S 1 & <& (
* | &( Sarcocystis ’ & *& 1
Mode of transmission: 6 (  , "&& ( & ° &
* < 8 & " . .

$$




* & 1! & & * , &° 70 < 3 * 88

< * 56692 6 * 0" &( Sarcocystis ~ * & " ( (&
& (& ( , & 70 < 3 * 88 %
Environmental survival: "& & . , & (& &
& ( * ( 70 < 3 * 88 %
History in wild sheep and mountain goats: 1 & &* & &
Sarcocystis "1 < ( && 111 & 70 <
3 *889< & & ( * &( Sarcocystis
& & *& < 8 2
Evidence of transmission among domestic and wild species: > .
<& & ) - < & ’ &( Sarcocystis
70 < 3 * 88 9
Public health risk: Sarcocystis " "1 ( & & ° 1) &°
* ( Sarcocystis " "1 < & ( <
( & & 7= 88 9
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Other Agents:

Scrapie

Summary:
e Scrapie is a transmissible spongiform encephalopathy caused by prion proteins.

e Causes a slowly progressive neurological disease characterized by
incoordination, weight loss and intense itching.

e Seen in domestic sheep and goats.
e Not reported in wild sheep or mountain goats.
e Transmission is not fully understood.
e Prion proteins are highly resistant in the environment.
e No evidence for transmission from domestic sheep and goats to any wild species
e No known public health concerns.
General overview: - & & - & & *& 2
6 < & *(& "&" > 9 & <&, & *(&
L &I & * 2 > J L <
( & "& - & 7)* 88 %> ( "&
+ 56 & &< & < &(
— * > 88 %
Clinical signs in domestic sheep and goats: > & " & . (( *
& * * < L& && & " &(& * &
* * (( & (: nH* 88 Q%
Clinical signs in wild sheep: > & "& & ’ i
Mode of transmission: > &  &( & < &* &é&
& & , & « , inuterol &* 558 ) *
88 9
Environmental survival: N 4 &"
& ) , & & & & 7
55 9
History in wild sheep: - , < "& 1& " &
& *& 1 * & < * . & (& (Ovis
musimon) / *& 1— etal. 88 9
Evidence of transmission among domestic and wild species: 1& ! & 2
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Public health risk: 1&

[ ] &I

Additional comments:

&

&

<

1 &

&*

68

> <&,
’ < .&
" 70. musimon9
"& (&

"8 * (&

<

1&

&(

*&



Section 4. Identification of Health Hazards of Lower
Concern

Description
> & < ot & & & (& *°* $1>
& * & & *8 @& 79 * &(

- &( < " &< < "&" & & &

! & ", &, &( & 9 &

* | < " &< < & & & & < * *<

< &( * o, & & & & & B /
Bacteria

Arcanobacterium pyogenes

Arcanobacterium pyogenes * &, T & &T & (& 1
& (& & , & - &( 26 " ,
& & < * 1—&< 88 9 - < &
(& & & ’ (& - & * 7 & ( # 88 A 2 I
"< N>&& 1 & * & & ( "& &(A. pyogenes
& *& 1# < < & -
1 < "& & &, T & ( # 88 9 & & &
) A. pyogenes & (& & & , "2
6 & (& <& && * & ( & &
& & < & , & < K <& * &
& & - 7T & ( # 88 N6 & & r
*& A. pyogenes  &( (& (&& < Actinomyces "1
&* & & & (& - & T1=& 556 & (
# 88 < * 5669 & * - < -
& &(<* & # (1 0& ) ! & , ((
<* & - 8" & , T &( # 88 %6 58% '
( < & - r %, , & #+16 < K
, - &<, (O I - ! 5 *
F1&8 > & < 5$5 56 &, ", $P
56% 1& > & 6P (( 7 & 55 9
+& ¢ & & &t & <* & - & & *&
& ", * oot &( ’ T & ( # 88 %
Actinomyces pyogenes &, (& $° & O J -
-1 -& 26 "¢ & & &" & B i
, ) Ta* & &( (< & & *- &
& <& & & 7202 1 " <) 9
6 & * A. pyogenes - & &
& & &0 ) Y& & (( ", "



Fusobacterium necrophorum

Fusobacterium necrophorum, &< * T * . & (& -
& (& & & ) 7T < * 566%26( &
< &, & ( & & - * & &* 1S * &
88 <9> < , * (( A. pyogenes 4 ( &
& & * 1—&< 88 %
=& (& F. necrophorum * & ,
(& < 13 ( & , & < & & &
* & 13 & & (& &, S * &
88 <%
> & & & * * *
* , & & &2+& < *( &
& * ok & & & & 23 < 1
&< &<, & o, 8, & * o
* LI
H& & & < 1, < & + /
10docoileus hemionus9 : 10docoileus virginianus9 " & * &

TAntilocapra americanad

V 7Cervus elaphus9 "

& * * & (& * & & &
& * & " | & &(& < ! " &1 &
& & < (& <& & (& X
* k7 < * 566 S * & 88 <%> & & &( & -
*& & &0 x & & * & ( &
&( F. necrophorum < (& & & , & &
& , & ( & 126 & < °
& , & - (O N - & *& & ( <
D1 , (& 2
Viruses
Malignant Catarrhal Fever
. + =, 7.+39 ( <
&, ", 13 19 (( & * &
131>88 etal. 888% . += < & $88l
&" 58 1& # & ! 888 S etal 55" —&& <
88 %> , , & & < &
2, & 3 (& &* & & &(
<& & < -, 7 % 88 %



3 & " & 585 Pé&( & B - *

> 889 *§ & & &'& , # & 1 888%S &
& "7 &< &( , IS etal. 55"%0& . * & <
& && * "< < & 26
< & * (, < & i
* 7 etal. 556 —&& < 88 % > &
( & (& -+=73I>8& etal 8889 > & "& &
< 4=, L& ( & & *&
U 1 etal 88 N6 &( : * *O ' I (& 55%: 888
= <& &, 5P * )S1
48 & _+= < ( H+<* & "7 <29
> &l & & & "& *& T1=& etal 556
U I etal 89 & , & *& ' / (& 558
55 &7S etal. 55" — . & & , & &
-, * (0 &, *& 3 (&
& "7S etal. 55" & , & &, 1H# & *
<& &, (O] ' < & &1 - "<
. . (& 0 U ! etal 88 9
Parasites
Helminths

Dictyocaulus filaria

Dictyocaulus filaria & & t&* * & &
> & &* | (& & T *e
, & ° & & * 7 < * 566 * & * *
& & * * & & 42
& < ( & > - & & & & *
"A& o, & & ! Dictyocaulus "1 , & < "&
(& & *& 10 56 & 5 etal. 88 et al.
88 . 555 / & 5% 9
S , ( , & & (1, o , "9
(,& < & & 21— * < & ] *
& * , & & <& <& &
< * *
7 %7 < * 5669S , ( & <& & 2
> * , * < & & < & ( *
&, ’ *& " &, &
0 5"5926 * , & Dictyocaulus "1 & &
"&& & 2



"< - *& & D. filaria 1 & & , 7,
& - & * & - *& " &
& < &, & & & & & o*

Fascioloides magna

Fascioloides magna, & * , (! "& <
556 7 "C 2* P82 <) NGt &
- 1& & & & & * & ) (
& %! _& N < B88RN6( & &
. - < 16 & & "R
< & * * * & - & & 4
< & n< 8% , - * & .
& " e 21 ( & <* & -
& , 4° ( & 88P & 5% "&
( & 7=& 55"% 3 <* & &(<&& & (!
- & " & <&& , 7> " 2& MS
& 7 (1 , < & .
& " 1=8& 55"9)
*% ( . &
- * & K , ¥ & &< & < &
< 88%
&* & ] - s " < &F. magna
( & & < & (& - "&
- &( - 7 < * 566 ) < 88 %

Parelaphostrongylus tenuis

Parelaphostrongylus tenuis, " && & * & * &
&( : 1—>0970docoileus virginianus9l 6 J < & +
& &( ! . &< <& 1S 1 88 9> &
K * &% & & , & & (o 0* ,
( & o, ( . & ( , &2 < * &%&
) & , & ) 1—>172 2 1 "< 9
6( & & <& & *<*F g ' & " *E
, < * & &* * 17 < * 566 S !
88 2 & , & < & ! &
& P. tenuis &0 ] & & *& 1—>2



Protostrongylus stilesi

> "&& & * & & & ) ) <* &
4 & 569 & J (O I e, o J -
1—> """ & 88P 7 etal. 88 88 etal. 5569 _&
" et & & & * 1/ & & & , &
& "&& & & & * * * < P. stilesi
- & &" & T=& 58 7/ & 5% 9
Protostrongylus stilesi & (1 2> K
*& & & , & & * , L—
( ’ & * < "8 , *
(& * * & * , & & /i
> & 1 & *  Protostrongylus stilesi & < "& &
&6 21, < - &( * ( &
- *& ) & & ) 2

Trichostrongylids

Note: the Trichostrongylid family is comprised of a number of nematode parasites
with varying pathogenicity. There are some trichostrongylids for which little is
known but that are of potential concern and they were presented in the Section 3.
The following trichostrongylids are thought to be of lower concern. To be complete,
the general overview, clinical signs, lifecycle and transmission are presented in both
sections.
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Clinical signs in domestic sheep, goats and llamas: O (( & 4
*

& * ¢ &( & & * 26 * & 4 *
& "&& & ( " & & 2
Clinical signs in wild sheep and mountain goats: (& & ) 2
Transmission and lifecycle: > * ( &(" (
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<& 1 8+1> « , i * &, * & * <
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Environmental Survival: & * & " 2
Evidence of transmission among domestic and wild species: - * &
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& *& 7 &< *etal 88 U (( & etal 8889

The following members of this family, listed alphabetically, are considered minor
risks and will be discussed in brief: Camelostrongylus mentulatus, Cooperia spp.
Ostertagia spp. and Trichostrongylus spp.
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Protozoa
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Section 5. Organisms Posing No Apparent Risk.

Description
& *&& * @& * &&* (& -
$ " &"& & & I & & "R &
- *& "& & 11& & & *&(
<&& (( *ogx < & & &* &
< (& &< &(* & 1+ & *8 79 &%
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Bacteria

Acholeplasma oculi
Actinobacillus lignieresii
Actinomyces lamae
Actinomyces bovis
Actinomyces "1
Anaplasma ovis
Anaplasma "1

Bacillus piliformis
Bacillus sp.

Bacteroides fragilis
Bordetella "1
Branhamella ovis
Burkholderia pseudomallei
Campylobacter fetus
Campylobacter jejuni
Clostridium botulinum
Clostridium chauvoei
Clostridium haemolyticum
Corynebacterium renale
Dermatophilus congolensis
Enterococcus "1
Escherichia coli
Francisella tularensis
Histophilus "1
Hemophilus ovis
Hemophilus somnus
Klebsiella pneumoniae
Leptospira " "1

Listeria monocytogenes
Moraxella bovis
Moraxella lacunata



Moraxella lacunata
Moraxella liquefaciens
Mycobacterium avium
Mycobacterium tuberculosis
Mycoplasma agalactia
Mycoplasma bovis
Mycoplasma capricolum
Neisseria "1

Nocardiosis "1
Rhodococcus equi
Salmonella "1

Salmonella typhimurium
Staphylococcus "1
Streptococcus "1
Streptococcus zooepidemicus
Ureaplasma

Yersinia enterocolitica
Yersinia pseudotuberculosis

Viruses
1 <
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Fungal

Absidia corynebifor
Aspergillus "1

Microsporum canis
Trichophyton canis



Trichophyton gypseum
Trichophyton mentagrophytes
Trichophyton verrucosum

Parasitic

Helminths:

Bunostomum "1
Capillaria "1

Coenurus cerebralis (Taenia multiceps)
Dicrocoelium dendriticum
Dictyocaulus viviparous
Echinococcus granulosus 1
Elaeophorosis schneideri
Fasciola hepatica
Graphinema aucheniae
Moniezia benedini
Moniezia expansa
Moniezia "1

Muellerius minutissimus
Oesophagostamum "1
Oesophagostamum venulosum
Onchocerca "1

Pelodera strongyloides
Protostrongylus rufescens
Protostrongylus rushi
Strongyloides papillosus
Strongyloides "1

Taenia hydatigena
Thelazia californiensis
Thelazia rhodesii

Thelazia "1

Thysaniezia giardi
Thysanosoma actinoides

Protozoa:
Eperythrozoon "1
Giardia "1
Pneumocystis carinii
Trichomonas "1
Trypanosoma "1

Ectoparasites:
Cephenemyia "1



Chorioptes caprae
Chorioptes bovis
Chorioptes ovis
Chorioptes "1
Damalinia breviceps
Damalinia caprae
Damalinia oreamnidis
Demodex caprae
Demodex ovis
Linognathus ovillus
Linognathus stenopis
Microthoracius cameli
Microthoracius mazzai
Microthoracius praelongiceps
Psoroptes cuniculi
Sarcoptes scabei
Vermipsylla "1



Section 6. Organisms of Concern in the Northwest
Territories.

Description
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Brucellosis
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Discussion

» General:
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> History of bighorn sheep in North America:
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» Bighorn sheep management:
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» Management recommendations:
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Appendix 1. INFECTIOUS BACTERIAL AGENTS
REPORTED IN DOMESTIC SHEEP, GOATS, AND
LLAMAS, AND WILD DALL’S SHEEP AND MOUNTAIN
GOATS.
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Bacterial agents: G D BH | SS

MG

Acholeplasma oculi @

Actinobacillus capsulates

Actinobacillus lignieresii

Actinomyces lamae

Actinomyces bovis

Actinomyces "1

Anaplasma ovis

Anaplasma "1

Arcanobacterium pyogenes

Bacillus anthracis

QDO |© O wn
SISONSISASISN )

Bacillus *

POl |©® |© |©

Bacteroides fragilis

Bordetella "1

Branhamella ovis

Brucella abortus

(S[S)]

Brucella melitensis

Qo O O O OO |©

SISHSIS)

Brucella ovis

Brucella ""1

Burkholderia pseudomallei

Campylobacter fetus

Campylobacter jejuni

Chlamydophila abortus

Chlamydophila pecorum

Chlamydophila psittaci

Clostridium botulinum

Clostridium chauvoei

Clostridium haemolyticum

Clostridium novyi

Clostridium perfringens

Clostridium sordelli

SIENSOISHSISISHSHSHSISNES)
e OO PR OO ®

QPO |©®
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Clostridium septicum




Bacterial agents:

BH

SS

MG

Clostridium tetani

Corynebacterium pseudotuberculosis

Sl e

Corynebacterium renale

Coxiella burnetii

Dermatophilus congolensis

Dichelobacter nodosus

Enterococcus "1

Eperythrozoon ovis

Erysipelothrix rhusiopathiae

Escherichia coli

Francisella tularensis

Fusobacterium necrophorum

SIS HSHSINSOHSOHSHSUSUS [

Histophilus

Hemophilus ovis

Hemophilus somnus

S

Hemophilus "1

Klebsiella pneumoniae

(S)

Leptospira icterohemmorhagica

QDO

Leptospira interrogans < "
Bratislava

Leptospira interrogans < "
grippotyphosa

Leptospira interrogans < " hardjo

Leptospira interrogans < "
icterohaemorrhagica

Leptospira interrogans < " pomona

Listeria innocua

Listeria monocytogenes

Mannheimia haemolytica

Moraxella bovis

QB O OB O O B PRI PO W

e © O ®

Moraxella lacunata

Moraxella liquefaciens

Mycobacterium bovis

Mycobacterium avium
paratuberculosis

S}

Mycobacterium tuberculosis

e oV |

Mycoplasma agalactiae

Mycoplasma arginini

Mycoplasma bovis

Mycoplasma capricolum

Mycoplasma conjunctivae

Mycoplasma mycoides

Mycoplasma ovipneumoniae

Mycoplasma "1

Q| OO
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Bacterial agents:

op)

=

SS

MG

Neisseria "1

Nocardiosis "1

Pasteurella multocida

Pasteurella trehalosi

Rhodococcus equi

(SIS

e ®le @E

Salmonella abortus ovis

Salmonella cholerasuis

Salmonella dublin

Salmonella "1

Salmonella typhimurium

Staphylococcus "1

Streptococcus "1

Streptococcus zooepidemicus

e O |© O O

SYSNS)

Ureaplasma

e 9O®

Yersinia enterocolitica

Yersinia pseudotuberculosis
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Appendix 2. INFECTIOUS VIRAL AGENTS RECORDED
IN DOMESTIC SHEEP, GOATS, AND LLAMAS, AND WILD
SHEEP AND MOUNTAIN GOATS.
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Appendix 3: FUNGAL AGENTS RECORDED IN
DOMESTIC SHEEP, GOATS, AND LLAMAS, AND WILD
DALL’'S SHEEP AND MOUNTAIN GOATS.
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Fungal agents: S G L D BH SS | MG
Absidia corynebifora @
Aspergillus ") @
Blastocysistis "1 @
Microsporum canis @ @
Trichophyton canis @
Trichophyton gypseum @
Trichophyton mentagrophytes @ @ @
Trichophyton verrucosum @ @ @




Appendix 4: HELMINTHS RECORDED IN DOMESTIC
SHEEP, GOATS, AND LLAMAS, AND WILD DALL’S
SHEEP AND MOUNTAIN GOATS.
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Helminths: S G D BH SS

Bunostomum "1 @ @

Camelostrongylus mentulatus

Capillaria "1

(SIS S) o

Chabertia ovina @ @

Coenurus cerebralis (Taenia @)
multiceps)

Cooperia oncophera

Cooperia """ @ @

e®

Cooperia surnabada

Dicrocoelium dendriticum

Dictyocaulus filaria @

Dictyocaulus viviparous

QO @

Echinococcus granulosus 1

9

Elaeophorosis schneideri

Fasciola gigantica

Fasciola hepatica

Fasciola magna

Graphinema aucheniae

e OB |©
e OB O O |®

Haemonchus contortus

Haemonchus placei

e OO e®

Haemonchus "1

Marshallagia marshalli @

Marshallagia "1 @ @ @

Moniezia benedeni

Moniezia expansa

Moniezia "1 @ @ @ @

(SISISISHSISOISHSHSIES)]
(S)

Muellerius capillaris @ @ @

Muellerius minutissimus

Nematodirella antilocaprae

Nematodirus abnormalis

®

Nematodirus archari @

Nematodirus battus @ @ @

D OO ®




Helminths:

=
=

SS

Nematodirus becklundi

Nematodirus davtiani

Nematodirus filicollis

SHS)

Nematodirus helvetianus

=
oe®©3

Nematodirus lamae

Nematodirus lanceolatus

Nematodirus maculosus

Nematodirus odocoilei

Nematodirus oiratianus

Nematodirus "1

Nematodirus spathiger

e |®

Oesophagostomum " ")

Oesophagostomum venulosum

SHSISISOHSHSISNSIROISHES)

o OB |©

Onchocerca "1

(S)

(S)

Ostertagia gruehneri

S

Ostertagia lyrata

Ostertagia ostertagi

Ostertagia "1

Parelaphostrongylus odocoilei

DD®

Parelaphostrongylus tenuis

e 9O©®

Pelodera strongyloides

Protostrongylus rufescens

Qe OO

e OO

Protostrongylus frosti

Protostrongylus rushi

Protostrongylus " "1

Protostrongylus stilesi

(SISY(S)

DD®

Pseudostertagia bullosa

Setaria cervi

Skrjabinema oreamni

Skrjabinema ovis

S}

Skrjabinema "1

e OO |©®

Strongyloides papillosus

Strongyloides "1

Taenia hydatigena

Taenia krabbei

Teladorsagia boreoarcticus

Teladorsagia circumcincta

SISO

Teladorsagia davtiani

Teladorsagia trifucata

PO |©®®

Teladorsagia "1

Thelazia californiensis

Thelazia rhodesii

Thelazia "1

Thysaniezia giardi

QP O

8%




Helminths:

SS

Thysanosoma actinioides

Trichostrongylus axei

Trichostrongylus colubriformis

Trichostrongylus rugatus

Trichostrongylus " " @
Trichuris oreamnos

Trichuris ovis

Trichuris schumakovitschi

Trichuris "1 @

DDOD® @@@%

Trichuris tenuis

Wyominia tetoni

o ooe ©looeeE
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Appendix 5: PROTOZOAL AGENTS RECORDED IN
DOMESTIC SHEEP, GOATS, AND LLAMAS, AND WILD
DALL’'S SHEEP AND MOUNTAIN GOATS.

# & & " & (& & % ( s & &
& & 4 ( & &8
& " ( @ * * )

77 & 0% *§ S 070 J # 7<*& 7 &
.0 & & @ " /7 V& 9

Protozoal agents: 0 #

Cryptosporidium parvum

Eimeria ""17 "5 (& 9 @ @ @

Eperythrozoon ovis

Eperythrozoon- |

SISIANSISI)]

Giardia

QD OO

Neospora caninum

Pneumocystis carinii

Sarcocystis ferovis

)

Sarcocystis "1

Sarcocystis tenella

e O oo Oo®

(SISISYS)

Toxoplasma gondii @

Trichomonas "1

Qe |©

Trypanosoma "1
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Appendix 6: ECTOPARASITIC AGENTS RECORDED IN

DOMESTIC SHEEP, GOATS, AND LLAMAS, AND WILD

DALL’'S SHEEP AND MOUNTAIN GOATS.

# & & " & (& &
& & 4
<& ", ( - x %
77 & "8 *§,
0 & 6 @"

S?
7/

% (

S &

&

0’0 J # 7<* &

J

Ectoparasites:

S

&
G

L

D

SS

MG

Bovicola jellisoni

Bovicola ovis

Cephenemyia "1

Chorioptes caprae

Chorioptes bovis

Chorioptes ovis

Chorioptes "1

Damalinia breviceps

e © |©

Damalinia caprae

Damalinia oreamnidis

Damalinia ovis

Demodex caprae

Demodex ovis

Dermacentor albipictus

Dermacentor andersoni

Dermacentor hunteri

e®

Dermacentor variabilis

Lignonathus ovillus

Lignonathus pedalis

Lignonathus stenopis

Melophagus ovinus

e OOl |© |© |©

Microthoracius cameli

Microthoracius mazzai

Microthoracius praelongiceps

Oestrus ovis

Otobius megnini

SISISISHS)

Psoroptes cuniculi

Psoroptes equi , cervinus

Psoroptes ovis

Psoroptes "1

e © O

Pthiraptera " "]

Sarcoptes scabei

Vermipsylla "1

SISISISHES)




Appendix 7: OTHER AGENTS RECORDED IN DOMESTIC
SHEEP, GOATS, AND LLAMAS, AND WILD DALL’S
SHEEP AND MOUNTAIN GOATS.

# & & " & (& & % ( S & &
"& * <& . ( - *=* 2
77 & & *& S 0’0 J # 7<* & 7 & ]
.7 & *& @" /7 & 9
Agent: S G L D BH SS | MG
) @ @




Appendix 8: SELECTED DISEASE-CAUSING AGENTS IDENTIFIED IN WILD AND
DOMESTIC SHEEP AND MOUNTAIN GOAT SUBMISSIONS TO THE CANADIAN
COOPERATIVE WILDLIFE HEALTH CENTRE (1970- 2002).

Category Diagnosis Agent Species Geographic
location
# 3 &< & Fusobacterium H* & 1 &
necrophorum
) & Arcanobacterium % ! & *& + * #
pyogenes
Arcanobacterium H* & + * #
pyogenes
Arcanobacterium H* & +  <&&! #+
pyogenes
Mannheimia haemolytica | #* & + < &&! #+
Mannheimia haemolytica | #* & + < &&! #H#+
Pasteurella multocida #H* & + < &&! #+
Escherichia coli -& ((& 1 &&
) Klebsiella pneumoniae ! & <* g 1 &&
) < & Listeria monocytogenes | O ] 6 ,1'1—>
. & Bacillus sp. H# < & - I &&
) +& & Eimeria sp. H* & & , H+
Eimeria sp. #H* & &  H+
Eimeria sp. #H* & 1 &&
) & Cysticercus (Taenia H* & & & #
krabbei & hydatigena)
& & Sarcocystis #H* & + < &&! #+

& * & Strongyle sp. + (& <*& & , #H+




(Appendix 8 continued)

Category Diagnosis Agent Species Geographic
location
> & ) &< < Wyominia H* & + < &&! #+
tetoni
> 1 ( Dermacentor albipictus | #* & + < &&! #H#+
& Protostrongylus sp. #H* & + <&&! #+
Protostrongylus sp. O J — & F>
+& *& ) &< < "&4, O J — & F>
)é4 , O J — & F>




Appendix 9. COMPARISON OF COCCIDIA OF WILD
SHEEP, MOUNTAIN GOATS, CAMELIDS AND DOMESTIC
SHEEP AND GOATS

Species affected Eimeria sp.

(O N - E. ahsata*

E. crandallis*

E. dalli

E. ninakohlyakimovae*

E. parva*

E. spathiger

H* & - E. ahsata*

E. arloingi*

E. crandallis*

E. faurei*

E. granulosa*

E. intricate

E. ninakohlyakimovae*

E. ovinoidalis*

E. parva*

E. spathiger

_& *& E. ahsata*

E. crandallis*

E. faurei*

E. granulosa*

E. intricate

E. ninakohlyakimovae*

E. ovina & E. arloingi*

E. parva*

+ E. alpacae

E. lamae

E. macusaniensis

E. punoiensis

E. peruviana

0& - E. ahsata*

E. crandallis*

E. faurei*

E. gonzalezi

E. granulose*

E. intricate*

E. ovina

E. ovinoidalis *

E. pallida

E. parva*




Species affected Eimeria sp.

E. punctata

E. weybridgensis

0& *& E. arloingi*

E. caprina

E. christenseni

E. hirci

E. ninakohlyakimovae*

*suspected overlap of Eimeria sp. between domestics and wild sheep
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