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SUMMARY
The Issue
• Wild and domestic sheep are closely related
o They can interbreed.
o They are comfortable with close social contact outside of the breeding season.
o They share a number of infectious organisms, but their immune systems and tolerance
of disease are very different, because...
o Through the domestication process, domestic sheep have tolerance to some infectious
organisms which cause little harm to their hosts or can be treated. The same
organisms may be fatal to wild sheep (e.g. Mannheimia haemolytica*).
• Contact with domestic sheep is the highest priority issue for all wild sheep management
agencies in North America.
• In 1999 suspected contact with domestic sheep cause a die-off of about 65% of south
Okanagan bighorns (300 head). That population is nearly recovered by 2010, but the risk of
contact with domestic sheep remains.
Define the High Risk of Contact Zone
• Wild sheep are primarily grazing animals but, there are areas within their range where these
animals concentrate for a specific habitat feature or for specific times of the year.
• Using tools such as capability mapping, inventory records, radio telemetry, hunter harvest
data and local knowledge, produce a map of areas where wild sheep concentrate (e.g. key
winter range, lambing cliffs, mineral licks).
Manage the Risk within the High Risk Zone
• Provide information to the producers
• EXISTING SHEEP FARMS - Mitigate the risk
o e.g. fencing, buyout, stock replacement
o Costs borne by non-producers (e.g sportsmen, Wild Sheep Society)
• NEW SHEEP FARMS – where landowner currently does not have domestic sheep.
o Local Bylaw would obligate the land owner/producer to reduce the risk of contact
(e.g. fencing).
o Costs borne by land owner/producer
o Contingent on approval by Minister of Agriculture and Lands to impose conditions on
specific farms.
o Regional District Okanagan Similkameen has a Bylaw drafted for an area in the south
Okanagan that could be a template for other local governments interested in
managing the risk to wild sheep within their jurisdiction.
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Provincial Application
This document involves a health issue within the range of California and Rocky Mountain
bighorn sheep (Ovis canadensis) in southern BC (figure 1, appendix 4). A separate document
may examine the concern in Northern BC, where thinhorn sheep (Ovis dalli) may be at higher
risk because of limited historic contact with domestic animals (figure 1).

Figure 1. Ranges of wild sheep in BC
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1. Disease Risk
Inter-Species Contact
Wild sheep*(Ovis canadensis) and domestic sheep (Ovis aries) are closely related. They can
interbreed and will seek out the opposite sex during breeding season. Both species are also
comfortable with close social contact outside of the breeding season (H. Schwantje, pers. com).
Disease Tolerance
Wild and domestic sheep share a number of infectious organisms, but their immune systems and
tolerance of disease are very different. Domestication has resulted in tolerance in domestic
sheep of many infectious organisms. However, while these disease organisms cause little harm
to their hosts (domestic sheep), some are consistently fatal or cause much more severe disease in
wild sheep (e.g. Mannheimia haemolytica*, Mycoplasma ovipneumonia, Contagious ecthyma).
Disease Transfer
There is strong evidence across western North America for disease transfer from domestic to
wild sheep and subsequent mortality:
• “...These results	
  unequivocally demonstrate transmission of M. haemolytica from domestic to
bighorn sheep, resulting in pneumonia and death of bighorn sheep” (Lawrence et al, 2010).	
  
• “A pneumonia epidemic reduced bighorn sheep survival and recruitment during 1997–2000...
in central Colorado, USA. The onset of this epidemic coincided temporally and spatially with
the appearance of a single domestic sheep....”	
  (George et.al. 2008).
• “In both fenced studies and free ranging herds, most contact between bighorn sheep and
domestic sheep has resulted in pneumonia in bighorns and the deaths of all or most bighorns
while domestic sheep remained healthy. Published research has shown that Pasteurella
haemolytica* (usually biotype A serotype 2) is the major pathogen responsible for the death
of bighorns sheep after contact with domestic sheep. DNA finger printing has proven the
transfer of Pasteurella spp. between bighorn and domestic sheep under both controlled
experimental and range conditions. No studies reported any bighorn herds, fenced or free
ranging, that have come into contact with domestic sheep and remained healthy.” (Martin et.
al. 1996)
Disease outbreaks
Major bighorn sheep die-offs have been reported from the mid-1800s to present and have been
known to occur in every western state and province (Martin and others 1996; Toweill and Geist
1999). In 1923, Allan Brooks notes that the bighorn sheep in BC had been nearly wiped out by
1880 from the “introduction of rifles to the Indians and introduction of domestic sheep to their
range”, and recommends that for the recovery of bighorns “the total prohibition of grazing
permits for domestic sheep on any range inhabited by mountain sheep is imperative.” (Brooks,
1923).
The BC Conservation Data Centre recently revised the status of bighorn sheep, and stated
“While the threat of disease transmission from domestic stocks remains high, local populations
which experienced die-‐offs in the early part of the decade have shown good signs of recovery.
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There is ongoing work to prevent contact between domestic livestock and wild bighorn sheep.”	
  
(CDC 2010). 	
  Most recently in BC, suspected contact with domestic sheep in 1999 caused a dieoff of about 65% of south Okanagan bighorns (approximately 300 head). That population is
nearly recovered (2010), but the risk of new contact with domestic sheep remains high (Reid,
2010).
Benign Contact
Not all disease outbreaks in wild sheep are the result of contact with domestic sheep or goats.
Similarly, not all contact results in immediate disease outbreaks. There are often other
environmental stresses that affect wild sheep immunity, such as poor range condition (e.g.
overgrazing, weeds), mineral deficiencies (e.g. selenium) or weather (e.g. drought, severe
winter). Nevertheless, “there is sufficient evidence of disease transmission from domestic sheep
or goats, followed by substantial mortality, that range overlap and potential association should be
prevented. Contact with domestic sheep is the highest priority issue for all wild sheep
management agencies in North America.” (Western Association of Fish and Wildlife Agencies
(WAFWA), 2010).
2.

Wild Sheep Disease Risk Mitigation in BC

South Okanagan Projects
The BC Sheep Separation Program was originally developed in response to bighorn sheep
pneumonia die-offs in the East Kootenay in the 1980s. Following the 1999/2000 die-off in the
Okanagan, an international meeting of wild sheep researchers and managers recommended
similar actions (Harper, 2002).
• In 2004, the BC Ministry of Environment (MOE) identified high-risk-of-contact farms in the
south Okanagan. Each farm was visited and the wild/domestic risk and mitigation options
were discussed. Several mitigation tools were used:
o One farmer simply removed his domestic sheep once aware of the issue.
o Two farmers were compensated for their domestic sheep and funded to plant an
alternate crop or alternate livestock. Each of these producers signed a Restrictive
Covenant. One covenant was registered because the farm is outside the Agricultural
Land Reserve (ALR). However, the Agriculture Land Commission would not
endorse the covenant within the ALR, so it could not be registered, and this
mitigation option is not available at this time.
o Other farms agreed to have no-contact (double) fencing installed, funded by several
sources outside Government (appendix 1). However, fencing is costly and funding is
not readily available. Also, there is a risk that some farmers may attempt to take
advantage of such funding as a source for low cost fencing.
• Three levels of First Nation Government passed resolutions against farming domestic sheep
and goats in their traditional territory where there is a risk of contact with wild sheep (MOE
files).
• Since 2004, several new domestic sheep farms outside of the original area of the south
Okanagan have been identified where there is a high risk of contact with wild sheep. All
farms are contacted with information as MOE staff and the program workers become aware
of them and mitigation options are discussed.
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Distance separation
Domestic sheep have been used in BC for vegetation management in forestry operations.
Recognizing that both wild and domestic sheep have been documented moving long distances,
guidelines for silviculture projects in BC recommend a minimum of 15km separation or
significant geographical barriers between free ranging domestic and wild sheep (Schwantje 1992,
figure 2). The guideline from WAFWA in similar free range situations is 13.5km (WAFWA,
2010).

Figure 2. Recommended 15km buffer zones for free ranging domestic sheep in wild sheep
habitat (Schwantje, 1992).
Separation Fencing
Free range grazing of domestic sheep is not common in BC. Most domestic sheep are kept in
pens or pastures near the home farm, and fencing to enclose them or protect them from predation
is important. “Separation fencing” is designed to prevent nose-to-nose contact between wild and
domestic sheep, and reduce aerosol transmission of infectious organisms (WAFWA, 2010).
Several designs of separation fencing have been proposed but few have been tested. Two
recommended designs are:
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A double fence spaced 2m apart. The outer fence (preferably both fences) should be 2.5m
high page wire but the inside fence can be normal domestic sheep fencing to reduce cost
(appendix 1).
• Single page wire fence with electric outriggers, inside and outside, spaced 60cm away from
the page wire (WAFWA, 2010).
Examples of untested designs include:
• If loss of pasture, such as with a double fence, is a concern, a “V” shaped “wing” fence was
designed to force sheep heads down as they came closer to the fence (Stepaniuk and
Schwantje, 2007, appendix 3).
• A single fence enclosing domestic sheep with trained guardian dogs is suggested as another
option for separation.
The goal is separation, so these or other options may be suitable on specific properties. However,
any novel designs need to be tested for successful separation of the two species.
•

Treatment/Vaccination
Trials to treat diseased bighorns in captive and free ranging situations or to attempt to vaccinate
them against infectious disease have not been effective, even as recently as 2010 (Schwantje,
pers.com).
Response to Contact
Wild sheep managers have attempted many management strategies in order to reduce the effects
of disease on wild sheep populations with limited results once a disease outbreak occurs (Council
for Agricultural Science and Technology (CAST, 2008). When significant close contact occurs,
bighorns must not return to their herd of origin or disease transmission may occur. It is not
possible to test all sheep for infectious diseases so managers must be cautious and be proactive.
In BC, for example, in the past 3 years, a total of 6 bighorns in 3 different areas (Princeton,
Kelowna, Keremeos) were shot by Conservation Officer Service because they came into contact
with domestic sheep and MOE chose not to take the risk of disease transfer to the wild herd.	
  	
  
Managing the Risk of Contact
Wild sheep are primarily grazing animals so are linked to natural grasslands and open forest
areas. However, there are areas within their range where these animals concentrate for a specific
habitat feature or for specific times of the year. We used tools such as capability mapping,
inventory records, radio telemetry, hunter harvest data and local knowledge to produce a map of
areas where wild sheep concentrate (e.g. key winter range, lambing cliffs, mineral licks).
When a domestic sheep farm is identified in a high risk area, the Separation Program will
continue to supply information, and to fund mitigation actions as described above, through
partnerships. The locations of current domestic sheep farms in relation to the high risk of contact
zone is shown in figure 3.
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Figure 3. Current domestic sheep farms in relation to the high risk of contact zone.
There is a concern that producers in the high risk of contact zone who are currently without
domestic sheep may stock them looking for a profitable crop. In some cases, past mitigation
actions (e.g. fencing) may entice farmers to purchase domestic sheep simply in order to obtain
such mitigation on their land.
3.

Proposal for New Domestic Sheep Farmers in High Risk Areas
(with Inter-Government Cooperation)

This proposal applies to a property within the high risk of contact zone (Appendix 4) where
domestic sheep are not currently farmed. If a landowner then chooses to stock with this species,
a local government Bylaw would obligate this new producer to reduce the risk of contact
between his flock and wild sheep (e.g. fencing) and to bear the cost of this mitigation himself.
RDOS Bylaw as a model
• On June 17, 2004, the Regional District of Okanagan Similkameen (RDOS) Corporate Board
supported the “eventual phasing out of domestic sheep farming in areas where wild sheep
population reside in the South Okanagan”, to meet wild sheep conservation needs.
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•

•

In April, 2005, the Board resolved to “grandfather and mitigate current producers, and
implement bylaws for new producers” and in response to a request from the Ministry of
Agriculture and Lands that staff work with the Province “to incorporate the appropriate
wording and policies into the RDOS Zoning Bylaws”.
After discussions between RDOS, Regional staff from MOE and Ministry of Agriculture and
Lands, in 2007, RDOS adopted a bylaw (appendix 2) that, in the high risk of contact zone
(currently in the south Okanagan only), would
o restrict the domestic sheep flock size to at least 25 animals i.e. no hobby farms (the
assumption is that a flock of this size would be a commercial producer who would take
good care of his animals and his fences).
o require no-contact fencing.

Provincial Direction
The current RDOS Bylaw is not enforceable until some amendments to Provincial legislation.
All farm Bylaws must be reviewed by the Ministry of Agriculture for consistency with Ministry
standards. Then, the Minister must approve a Section 918 Regulation under the Local
Government Act as well as a Regulation under the Livestock Act and approve the amended farm
Bylaws. If the legislative changes and amendments are approved by the Minister of Agriculture,
the RDOS Bylaw could be the model for other local governments that wish to adopt a Bylaw to
protect wild sheep from catastrophic disease.

*For the purpose of this document, the terms bighorn sheep, wild sheep and mountain sheep are
used interchangably. Additionally, the organism called Pasturella haemolytica has been renamed
Mannheimia haemolytica, but because much of the scientific literature uses the old
nomenclature, the names should be considered synonymous.
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Appendix 1 Double fence for wild/domestic sheep separation in Okanagan Falls, B.C.

Suggested interior fence designs from the BC Agriculture Handbook

Suggested exterior fence designs
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Appendix 2: RDOS bylaw:
1. CITATION
1.1. This Bylaw shall be cited for all purposes as “Animal Control Amendment Bylaw No.
1838.05, 2007”.
2. INTERPRETATION:
In this bylaw, unless the context otherwise requires:
“Domestic Sheep” means an animal of the species Ovis aries.
“Domestic Goat” means an animal of the species Capra hircus.
“Flock” means a number of Domestic Sheep and/or Domestic Goats kept on one lot or
adjoining lots.
“No-Contact Fence” means a fence of a design approved by the Province to prevent contact between Domestic
Sheep and Wild Sheep as well as between Domestic Goats and Wild Sheep and is constructed and maintained to
prevent such contact.
“Sheep Separation Zone” means those portions of RDOS Electoral Areas ‘C’, ‘D’, and ‘E’ draining into Penticton
Creek, as per Schedule “A”, and amendments thereto, which forms part of this bylaw.
“Wild Sheep” means an animal of the species Ovis Canadensis, commonly known as
“Big Horn Sheep”.
3. WITHIN THE SHEEP SEPARATION ZONE:
3.1. Minimum Flock Size
3.1.1. No Flock shall comprise fewer than 25 animals.
3.1.2. This subsection does not apply to:
3.1.2.1. Members of a 4-H Club or similar organization approved for this purpose by the Province who keep one or
more Domestic Sheep or Domestic Goats within a No-Contact Fence as part of a project supervised by that
organization.
3.1.2.2. Male Domestic Sheep or male Domestic Goats kept to breed a Flock of at least 25 breeding female Domestic
Sheep or Domestic Goats, but kept separate during the non-breeding season within a No-Contact Fence.
3.1.3. All Domestic Sheep and Domestic Goats that are not part of a Flock according to Subsections 3.1.1 and 3.1.2
are deemed to be At Large.
3.2. Fencing of Flocks
3.2.1. All Domestic Sheep and Domestic Goats shall be kept within a No-Contact Fence.
3.2.2. All Domestic Sheep and Domestic Goats shall be deemed to be At Large if not enclosed within a No-Contact
Fence.
3.3. Facilitating Contact Between Domestic Sheep or Domestic Goats and Wild Sheep
3.3.1. A person who encourages, induces, or facilitates physical contact between Domestic Sheep or Domestic Goats
and Wild Sheep commits an offence under this bylaw.
3.3.2. Where Wild Sheep have entered a fenced, enclosed or No-Contact Fence Area containing Domestic Sheep or
Domestic Goats, no person or persons shall encourage, induce, or facilitate the Wild Sheep to leave the fenced or
enclosed area without the permission of a Provincial Conservation Officer.
3.4. Reporting of Contact Between Domestic Sheep or Domestic Goats and Wild Sheep
3.4.1. Where the RDOS is notified that a person or persons who own or have care and/or control over Domestic
Sheep or Domestic Goats and has knowledge of a Wild Sheep that has entered a fenced or enclosed area containing
Domestic Sheep or Domestic Goats the RDOS shall report it immediately to a Provincial Conservation Officer.
3.4.2. Where the RDOS is notified that a person or persons who own or have care and/or control over any number of
Domestic Sheep or Domestic Goats and has knowledge of them being outside a No-Contact Fence shall report it
immediately to a Provincial Conservation Officer.
4. General Offence Section
4.1 A person that breaches any of the conditions of Section 3 of this bylaw commits an
offence.
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Appendix 4. Regional maps of zones of high risk of contact between wild and domestic sheep
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Appendix 4 continued.

