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I. PURPOSE OF THE PLAN

A. General

This document provides strategic direction for statewide management of bighorn sheep (Ovis
canadensis) in Arizona. The Arizona Game and Fish Department (Department) manages bighorn
sheep and their habitat to sustain or enhance bighorn populations. As a result of these efforts,
Arizona bighorn populations have expanded into many historically occupied areas (Figure 1).
Bighorn provide benefits to local communities by providing opportunity for public wildlife
viewing, a source for translocations to initiate or supplement bighorn sheep populations
throughout the western United States, and a sustainable resource for hunting. At one time,
Arizona’s bighorn sheep populations were in decline and numbered about 1,000, but with active
management have expanded to about 6,000. Additionally, several states including Utah,
Colorado, and New Mexico have established or supplemented bighorn sheep populations with
bighorn sheep from Arizona.

Arizona’s wildlife resources demand prudent and increasingly intensive management to
accommodate numerous and varied public demands and growing impacts from people such as
habitat loss and fragmentation. This action plan provides important information for the
formulation of sound management which includes: the current status of bighorn sheep herds,
habitat potential for new bighorn sheep areas, issues and concerns, management goals, objectives
and strategies to guide management of this important resource into the future. This plan is
intended to guide managers and biologists, and also aid in the decision-making process of the
Department and the Arizona Game and Fish Commission.

B. Dates

The statewide bighorn sheep plan is a ten year plan to be reviewed and updated as management
strategies are implemented and priorities are met. This plan will be in effect from the date listed
on the plan for a period of 10 years. This plan will be reviewed annually and updated as
accomplishments are completed or new issues arise.

1. SPECIES ASSESSMENT

A. Natural History

Arizona’s bighorn sheep population consists of both desert and Rocky Mountain subspecies.
Though the Department acknowledges recent literature that suggests that the O. c. mexicana does
not represent a distinct subspecies (Ramey 1995), in Arizona for the purposes of management,
the Department will continue to recognize two separate desert subspecies: O. c. nelsoni and O. c.
mexicana. Bighorn sheep populations are thought to have once been much larger in number and
distribution than what is present today, with large declines likely occurring predominantly
between 1860 and 1920. Although, the primary causes for these declines are not well understood,
disease, drought, and possibly unregulated hunting were important factors. Currently, the impact
of these factors has been reduced and bighorn sheep numbers have increased through a
combination of habitat protection, an aggressive translocation program, and construction of
numerous water developments. This plan recognizes that in spite of recent successes from an
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aggressive translocation program and abatement of some depressing factors, there are additional
opportunities to continue to expand the distribution of bighorn sheep into vacant and low density
habitats that were occupied historically.

Physical characteristics of bighorn sheep differ somewhat between desert bighorn sheep and
Rocky Mountain bighorn sheep (RMBS). While it may be difficult to differentiate between the
two sub-species by outward appearance, RMBS tend to be larger than desert bighorn sheep.
Adult rams may weigh up to 300 pounds and ewes up to 190 pounds. For desert bighorn sheep,
adult rams weigh 160 and 225 pounds and adult ewes average 110 pounds. Horns grow
throughout life and typically reach maximum size for rams at 8 to 10 years of age. Females also
have horns that are similar in size to yearling males. The biggest visual difference between the
two sexes for both subspecies is size and shape of the horns. For desert bighorn sheep, ewe horns
are generally 10 to 13 inches long with a circumference of three to six inches while adult ram
horns generally measure up to 40 inches along the outside curl with a basal circumference
between 13 and 17 inches. The horn core is honeycombed with chambers, or sinuses, which
reduce the weight of the skull.

Newborn bighorn lambs weigh from 8 to 10 pounds, have dark eyes and fuzzy, dark-gray hair,
and are active within minutes of birth. As the lambs mature, their eyes take on the characteristic
amber color of the adult’s eyes. After several months, they also take on the adult’s pale buff to
dark, chocolate-brown coloration. This overall coat color is accentuated by a white muzzle, a
white rump patch, light-colored eye rings, and a white edging on the rear legs. The tail is black,
bordered in white.

Bighorn sheep have a life expectancy of 10 to 12 years, but may attain an age of 17 years or
older. Usually one, rarely two, lambs are born. Lambs typically stay with their mothers until two
years of age. Young rams then leave the nursery herds of ewes and lambs and join a bachelor
herd. Adults usually remain segregated according to sex except during the breeding season.
Sexual maturity varies, both physiologically and behaviorally, between rams and ewes. Although
rams as young as 6 months of age may be capable of breeding, they usually are precluded from
breeding by the presence of older, dominant rams. Ewes do not breed until they are about two-
years old, and rams usually not until at least three years of age. In Arizona, the breeding season
extends from early summer and into fall. The breeding season for desert bighorn sheep extends
from early summer and into fall, but the peak breeding activity takes place in August. The
gestation period is about six months, and most lambs are born in late winter or early spring. The
breeding season for Rocky Mountain bighorn sheep usually occurs in November and December
with lambs being born in April to June.

Bighorn sheep are diurnal and are usually found in small groups, although herds of 50 or more
are sometimes seen. When available, native grasses are important in the bighorn’s diet; however,
in desert populations, shrubs, forbs, and cacti become very important. Pincushion, barrel, prickly
pear, and saguaro cactuses provide needed moisture. Preferred plants vary with habitat quality,
locality, and species availability. Mountain lions are the principal predator of adult bighorn
sheep, while lambs are preyed upon by coyotes, bobcats, and golden eagles.
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Figure 1. Current distribution (2015 update) of bighorn sheep by subspecies in Arizona overlaid
with the historical distribution.
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B. Population Status

Desert Bighorn Sheep (DBS; Ovis canadensis nelsoni and Ovis canadensis mexicana)

Currently there are about 5,000 DBS across numerous mountain ranges in Arizona, most of
which are substantial enough in size to allow regulated harvest from these populations. The Bill
Williams River in west-central Arizona, though not a physical barrier to movement, is
recognized as the approximate division ranges of O. c. nelsoni and O. c. mexicana subspecies
(Figure 2). In the 1970s, most desert bighorn sheep populations were found in the desert
mountain regions proximate to the Colorado River and isolated mountains in the southern
portion of Arizona. Desert bighorn sheep are the most widely distributed subspecies in Arizona.

Objectives for and issues affecting desert bighorn sheep in specific mountain ranges are
addressed in the Management Focus Area plan for that area.

Rocky Mountain Bighorn Sheep (RMBS; Ovis canadensis canadensis)

Currently there are about 1,200 RMBS in Arizona, of which most are in populations sufficient
enough in size to allow regulated harvest from these populations. They are distributed between
two main populations and three minor population (Figure 2): 1) Eagle Creek — Blue River
population in Units 27 and northern 28, 2) West Clear Creek — Hellsgate population in Units 6A
and northern 22, 3) Black River in Units 1 and 27, 4) South Fork in Unit 1, and 5) Black Mesa —
Parker Creek population in Units 23 and 24A.

Eagle Creek — Blue River population

The Eagle Creek — Blue River population in Units 27 and northern 28 is comprised of sub-herds
in the Eagle Creek drainage, San Francisco River drainage, and upper and lower Blue River
drainage (Figure 1). The 2014 population estimate was about 1,000 bighorn sheep. Management
concerns for this population continue to increase as a result of vehicle collisions on major
roadways and within the Freeport-McMoRan Inc. Morenci Mine and nuisance issues in the
towns of Clifton and Morenci. The Department’s management goal for this population is
multifaceted and includes reducing and mitigating for RMBS-vehicle collisions proximate to the
mine, to expand the sub-herds north of Eagle Creek, in part, by introducing RMBS into areas
with low RMBS population density and vacant habitat, and to use this herd unit as a
translocation source to expand into new, suitable habitat for this subspecies.

Black River population

The Black River population along the border of Units 1 and 27 was established by bighorn sheep
from the Blue River population migrating into the area in the 1980s. There are an estimated 150
RMBS in this population with seasonal variations and movement onto the Fort Apache and San
Carlos Apache Indian Reservations. The Black River and White River combine to form the Salt
River and this provides a migration corridor to Unit 23 and the likely origin of the Black Mesa-
Parker Creek population.
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South Fork population

In 2014, the Department initiated translocations of Rocky Mountain bighorn sheep from the
Morenci Mine to the Little Colorado River/South Fork drainage in northern Unit 1, east of Greer,
AZ. This area was presumed to be historically occupied by bighorn sheep. Measurements of a
ram skull found in the canyon are not consistent with desert bighorn sheep morphometrics being
much larger in scale. In 2012 a nearby domestic sheep allotment was converted to a cattle
allotment, alleviating concerns about domestic and wild sheep interactions and potential disease
issues. The Wallow Fire of 2011 also created more open habitat in the immediate area and
generated more interest in returning sheep to the area. As of July 2015, 48 RMBS have been
released into South Fork.

West Clear Creek — Hellsgate population

The West Clear Creek — Hellsgate population in Units 6A and northern 22 (Figure 2) is currently
estimated at about 150 to 200 bighorn sheep. This herd is a transplanted population from the
Eagle Creek sub-herd. Additional translocations occurred and have aided in the expansion of this
population to the east and to the west. Moving to the east, RMBS from this population have
been observed in the Mazatzal Wilderness near the Verde and East Verde rivers and in Hellsgate
Wilderness along Tonto Creek. The Department with support from the Mogollon Sportsman’s
Association and the Arizona Desert Bighorn Sheep Society have radio-collared a small number
of ewes and rams to aid in documenting further movements of this populations. Moving to the
west, RMBS have been observed just west of Interstate 17 on the edge of the Black Hills and
moving towards Sedona and Oak Creek Canyon. The Department’s goal for this population is to
allow for expansion into suitable habitat. A concern for the management of this population is the
presence of two domestic sheep driveways that may pose threats if it continues to expand; the
need for a risk assessment of these driveways is included in the Translocation section of this plan
and is identified in the unit specific MFA plans. This population may be used as a translocation
source in the future.

Black Mesa — Parker Creek population

The Black Mesa — Parker Creek population in Units 23 and 24A (Figure 2) was first documented
in the early 2000s; at this time the only other RMBS population in Arizona was the Eagle Creek
— Blue River population. It is assumed that these bighorn crossed through the Fort Apache or San
Carlos Indian reservations and established themselves along Parker Creek (Latch et al. 2006). At
one time, this population was of sufficient size to justify the issuance of one ram-permit hunt;
however, after two years the hunt was discontinued as few rams were observed by hunters. With
an increase in population, one permit was issued in 2015. Currently, the Department’s goal is to
monitor this population but not encourage growth. One of Arizona’s most productive desert
bighorn sheep populations is less than 50 air miles to the southwest, and the potential for
hybridization between desert and RMBS is a management concern.
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Figure 2. Current bighorn sheep distribution overlaid with Game Management Unit base map
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C. Hunt History

Totally protected by the territorial legislature in 1893, bighorn sheep were not legal game in
Arizona until 1953, when it was determined that the limited hunting of mature rams was
justified. Two limited hunts of 20 permits each were authorized that year, and 20 bighorn were
harvested by hunters. Since then, permit numbers, the number of units open to hunting, the
number of rams harvested, and hunt success have gradually increased. Now, around 100 rams,
mostly desert bighorn, are taken each year. One of the management goals directed by this plan is
to continue the expansion of bighorn sheep populations and distribution in Arizona.

Hunt opportunity for bighorn sheep in Arizona is offered through a limited draw and is highly
competitive. Bighorn sheep are managed as a once-in-a-lifetime subspecies in Arizona where
one desert bighorn and one Rocky Mountain bighorn may be harvested by an individual.

1. MANAGEMENT

A. Population Surveys: Conduct surveys to determine population parameters including
recruitment rates, ram to ewe ratios, and population trends. Sighting rates should be investigated
whenever marked bighorn sheep are available for study. Population estimates will be derived
using sighting rates whenever possible.

1. Department personnel conduct fall surveys in each mountain range or geographic area
having a bighorn sheep population. It is important that all survey protocols ensure to the
extent possible that repeatability can be obtained. These surveys can include foot,
horseback, and vehicle methods. Helicopter surveys should be conducted every third year to
estimate population demographics including recruitment rates; ram to ewe ratios, age
structure of ram population, and population trends. Surveys are conducted by helicopter
between September 15 and December 1 for desert bighorn sheep and between June 1 and
January 15 for RMBS. Helicopter surveys must be approved by the Regional Supervisor and
the Big Game Management Supervisor. Interim monitoring may be conducted using
remotely-triggered cameras, water hole monitoring, or ground surveys to document
minimum numbers of rams by size class. If funds are sufficient and need is demonstrated,
supplemental helicopter surveys and surveys of marginal sheep populations may be
authorized through the Department’s budgeting process.

2. Surveys will be designed to sample representative bighorn sheep range in each unit. Surveys
should be mapped by flight area on topographic maps and using the Global Positioning
Systems (GPS) to ensure repeatability in subsequent years. For both safety and efficiency
purposes, the pilot and the survey crew will be properly trained and familiar with bighorn
sheep survey methods. The survey time needed for each mountain range will be based on
relative sheep density, ruggedness of terrain, vegetation, etc. Generally, one hour of survey
for every 10 square miles of habitat is an appropriate rate of survey coverage.

3. Observed bighorn sheep will be classified as lambs (1-12 months), yearling ewes and rams
(12-24 months), unclassified yearlings, ewes, and Class I, I1, 111, and IV rams. Animals that
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cannot be positively classified will be recorded as "unclassified." Photographs taken during
survey may be used to aid in classification (motion stabilized telephoto cameras are
recommended). Each animal or group of animals observed will be recorded as one
observation on Bighorn Sheep Survey Record. Those observations believed to be replicates
will not be used in making calculations and summaries. Confidence intervals will be
calculated for ram, lamb, and yearling to 100 ewe ratios for each herd unit.

B. Harvest Data Collection: Collect data on the ages and condition of harvested bighorn sheep.

1.

Bighorn sheep hunters will be required to check-out their animals with the Department
according to Commission Order 7 and R12-4-308. Hunters will be encouraged to check any
bighorn sheep taken through the Regional Office of their hunt area. Hunters may be
requested to collect samples of blood, tissue, feces, rumen contents, ticks, or other samples
deemed necessary by the Department.

Field Operations and Game Program personnel will be familiar with check-out procedures.
Only trained personnel will check out bighorn sheep. Bighorn sheep will be checked for
general body condition, evidence of diseases including, but not limited to scabies, sinusitis,
or any abnormalities. Left and right sides, frontal view, and back view photographs of each
head should be taken. Checked bighorn sheep will be aged, the horns will be measured
using the Boone and Crochet scoring method, and an aluminum plug with unique
identifying information will be inserted in one horn. Abnormalities and other unusual
characteristics will also be photographed. Data from all sheep checked will be recorded on
the Bighorn Sheep Hunt Record. Copies of these forms will be forwarded to the Game
Branch as sheep are checked in but at least within 5 days after the close of the bighorn sheep
season. The original check in form will be sent to the region in which the hunt unit occurs.
The Game Program will prepare a statewide hunt summary.

Regional personal will enter check in forms for their region into the Game Data
Management System. Cumulative hunt data will be summarized by regional personnel on
Bighorn Sheep Management Summary Form. These data will be used to formulate future
hunt recommendations.

C. Hunt Recommendations: Use survey and hunt data to determine a prescribed annual harvest of
bighorn sheep and formulate hunt recommendations to accomplish that harvest.

1.

2.

Survey data will be summarized by Wildlife Managers and Regional Terrestrial Specialist
responsible for game management on the Bighorn Sheep Management Summary Form and
Hunt Recommendation Templates. Survey effort, design, and data manipulation will be well
documented.

A population estimate will be constructed for those herd units for which sufficient
population data are available.
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Hunt recommendations will be made in conformance with the Guidelines for Hunting
Season Recommendations. Generally speaking, a population of 50 animals is considered to
be sufficiently robust to support the annual harvest of sheep annually. Hunt
recommendations should allow the harvest of 5-10% of the estimated ram population, which
is generally 15-25% of the Class 111 and Class IV rams.

Unit hunt recommendations and survey data must be submitted to the Big Game
Management Supervisor for review in accordance with the Hunt Recommendations
Guideline schedule.

D. Population Objectives: Determine factors contributing to bighorn sheep population increases
or declines. It is important to determine, to the extent possible, causes for both population
increases or decreases so that these factors can be used to improve management of bighorn
sheep populations to optimize robust populations throughout Arizona.

1.

Past recruitment rates will be compared with various population influences such as
climatological data to test for possible correlations between precipitation patterns, drought
indices, and recruitment rates. Analyses should be a cooperative effort among appropriate
Department or other entities with relevant expertise.

Specific disease investigations will be coordinated among appropriate Department personnel
and work units and other interested parties. This could include other state agencies such as
the Arizona Department of Agriculture, universities, private entities or regional
organizations such as the Western Association of Fish and Wildlife Agencies Wildlife
Health Committee. Cooperative investigations into bighorn sheep diseases will be a high
priority for Department programs.

The Wildlife Health program in Research Branch will maintain a file on all samples
collected and tested and the results of pertinent disease investigations. These data may be
available to others doing or interested in research on bighorn sheep diseases via an approved
data-sharing agreement.

When population viability is of concern, area-specific survival and cause-specific mortality
will be monitored in a subset of collared animals.

Predator removal for the benefit of bighorn sheep populations will be considered in units
where the objective for the area-specific bighorn sheep population is to serve as a source
herd or where the population is below objectives for the herd unit, as identified in the
Management Focus Area plan (MFA) or Hunt Guidelines. Any request for specific predator
management must be identified in the MFA for that specific game management unit. An
assessment of other influences on bighorn sheep survival must be completed before predator
management is recommended. Written landowner permission is needed for private or leased
land before any predator management program can proceed. Area-specific planning must be
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done in accordance with the Commission's Predation Management Policy (DOM A2.31).
Area-specific plans will be developed by Field Operations personnel.

Department personnel will identify the need for predator management in the area-specific
MFA and submit their predator management recommendations to the Big Game
Management Supervisor or their designee. The Terrestrial Wildlife Branch and Executive
Staff will evaluate recommendations and set priorities on the basis of need, control methods
to be used, and funds available. Approved recommendations will be forwarded to the
USDA, Wildlife Services or another appropriate entity, for an action program.

When the area-specific MFA and supporting documentation for predator management
receives appropriate approval, the Regional Terrestrial Specialist responsible for game
management, in conjunction with the Predator-Furbearer Biologist, will document all data
pertaining to the predator management program including the number of predators removed
before and after control. These personnel will also be responsible for preparing the
environmental compliance documentation required for predator management activities.

E. Translocations: One of the key goals for management of bighorn sheep in Arizona is to
maintain the genetic integrity of the native subspecies, while expanding their distribution where
possible using an aggressive translocation program.

1.

Potential bighorn sheep translocation sites will be determined according to the Evaluation of
Bighorn Sheep Habitat described in "The Desert Bighorn Sheep in Arizona" (Cunningham
1989) and the modified Cunningham-Brown Analysis for RMBS. Bighorn sheep habitat
suitability models developed around actual bighorn sheep habitat use may be used in
conjunction with the above evaluation to prioritize translocation sites. Transplants will be
accomplished in accordance with the Game Animal Translocation Procedures (DOM 11.2).
Any translocation must be identified in the area—specific MFA for both the source and
recipient area.

When Department personnel recommend that a particular bighorn sheep population can be
used as a source for bighorn sheep, bighorn sheep may be translocated from this population
to an area within the historical range of that subspecies. Populations may be considered as a
source when the population exceeds a minimum of 40 adult and yearling ewes and with at
least a stable and preferably expanding population. Removals for translocations will not
reduce source herds to less than 30 adult and yearling ewes. The Big Game Management
Supervisor must approve all translocation sites. Actual release location will be determined
jointly by Field Operations and Game Program personnel. Out-of-state requests for bighorn
sheep must be made in accordance with Department Policy and procedures.

A current Environmental Assessment Checklist (EAC) must be completed and in place for
each proposed capture and release site. The EAC will be initiated by the translocation
proponent, unless a valid EAC is already in place, and must include information regarding
subspecies to be translocated, a description of the capture and release locations, discussion
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of the capture methodology, a risk assessment to include a review of potential diseases from
both the capture and release locations, and planned monitoring of the released animals.

Department personnel may capture bighorn sheep using helicopter and capture gun
procedures (dart via chemical immobilization or net, as appropriate) or drop-net procedures
which may be attempted throughout the year using suitable bait, such as apple mash. Other
techniques may also be developed. Capture techniques are described in "The Desert Bighorn
Sheep in Arizona™ (Remington and Fuller 1989). Each release will require a minimum of
15 animals unless the release of a smaller number can be justified and approved by
appropriate Department personnel. Preferably translocated groups will consist of about 65%
ewes, 20% yearlings, and 15% medium aged rams (Classes 11 and I11).

Captured bighorn sheep will be transported to the release area by trailer, helicopter, or other
appropriate means. Transportation procedures are outlined in "The Desert Bighorn Sheep in
Arizona" (Remington and Fuller 1989). Animals may be "free" released or kept in
temporary holding pen(s) at the release site and "soft" released from 4 to 24 hours after
arrival. A subset of released bighorn sheep (i.e., a minimum of 4 to 6 ewes dependent upon
the total number of released bighorn sheep) may be radio-marked for monitoring purposes.

Released bighorn sheep will be monitored by Department personnel following the protocol
identified in the implementation plan approved by the Regional Supervisor, Terrestrial
Wildlife Branch Chief, and the Wildlife Management Division and Field Operations
Division assistant directors. The need for supplemental releases shall be jointly determined
by Field Operations and Game Program personnel with approval for this action following
the same Department approval protocol as for any initial release.

Augmentation can follow an initial reintroduction at intervals providing the best
opportunity for successful establishment and to maximize future genetic diversity by
reducing the severity of founder effect (starting a population with only a few individuals).

Translocated bighorn sheep will be monitored and surveyed according the schedule
established in the implementation plan for that translocation.

F. Habitat: Maintaining and enhancing bighorn sheep habitat is an essential component of
effective management of bighorn sheep in Arizona.

1.

Habitats deemed important to bighorn sheep will be identified, rated, and ranked in
importance according to the Evaluation of Bighorn Sheep Habitat described in "The Desert
Bighorn Sheep in Arizona" (Cunningham 1989) and the modified Cunningham-Brown
Analysis for RMBS. If an area is deemed to be high quality habitat but has limiting factors
such as lack of water or the presence of domestic sheep, efforts will be made by Department
personnel and cooperators to abate these limiting factors to the extent that a translocation
can occur.
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2. Any area considered for translocation will be evaluated to determine if livestock grazing
conflicts with bighorn sheep translocation exist in the area. Based on existing science and
Western Association of Fish and Wildlife Agencies (WAFWA) policy (Appendix A), areas
with active management of domestic sheep and goats pose high risk to the establishment of
bighorn sheep populations. If there is a conflict with any domestic livestock operation in an
area considered for translocation, efforts will be made to proactively reduce the conflict
level to the point that bighorn sheep translocated to the area will have a high probability of
successfully establishing a robust population.

3. Bighorn sheep watering requirements should be evaluated. If it can be demonstrated that
bighorn sheep are watering with domestic or feral stock and that a conflict between these
resources exist, an alternate source limited to bighorn sheep will be developed. Water
development evaluations will be a joint effort of Game Program, Development Branch,
Field Operations personnel with various land management agencies and interested bighorn
sheep management organizations.

4. Wild horses and burros should be maintained at the lowest numbers possible, or as identified
in herd management area plans, to minimize impacts to bighorn sheep and their habitat.
Resolution of conflicts with feral horses and burros should be pursued with the appropriate
land management agency. No release of exotic ungulates will be permitted in bighorn sheep
habitat.

IV. ISSUES, CONCERNS, AND OPPORTUNITIES

There are many challenges associated with managing bighorn sheep populations in Arizona. The
following issues/actions should be priorities for managing current and future bighorn sheep
herds. It is important to note that full implementation of the elements in this plan will be costly
and that no single source of funding will be adequate to meet the opportunity to repatriate
bighorn sheep in Arizona. Funding for all elements of this plan can be obtained from sources
such as the Habitat Partnership Committee (HPC), nongovernmental organizations contributions,
Wildlife Restoration Act, donations, or any other funding source that becomes available.

A. Disease

Parasites and diseases can be a major concern for bighorn sheep management in Arizona. There
are a multitude of bacteria, viruses, and parasites that can have little effect on the well-being of
bighorn sheep and some that can cause wide-spread declines. Some of the more important of
these are identified here.

Parasites such as those that cause contagious ecthyma and psoroptic mange (Boyce and
Weisenberger 2005) and respiratory diseases such as those caused by Pasteurellosis have resulted
in large-scale population declines in short periods of time (Jessup 1985, Foreyt 1990).
Pasteurellacae are a wide array of bacteria that have been associated with respiratory disease,
death, and reduced fecundity in bighorn sheep (Miller et al. 2012). Currently, there are 23 known
Pasteurellacae isolates from bighorn sheep, and of these, 3 appear to be associated with severe

12| Page



ARIZONA BIGHORN SHEEP MANAGEMENT PLAN
February 1, 2016

disease. These include Pasteurella multocida, Mannheimia haemolytica (formerly P.
haemolytica) and Bibersteinia trehalosi (formerly P. trehalosi). Within each species there are
several biovariants and subtypes that may be further classified by virulence, or ability to produce
leukotoxin, which may cause enzyme production, cell lysing, and extensive tissue damage during
a pneumonia event (Miller et al. 2012).

Pasteurella multocida is the most widely distributed of the 3 genera and has been associated with
epidemic disease outbreaks in both domestic and wild mammals. P. multocida is rarely found or
isolated from bighorn sheep and is not typically linked to disease outbreaks. However, it has
been associated with large die-offs of Rocky Mountain bighorn sheep in the Hells Canyon area
of Idaho, Washington, and Oregon (Weiser et al. 2003) and Colorado (Spraker et al. 1984).

Mannheimia haemolytica and P. trehalosi appear to be the genera that primarily affect both wild
and domestic ruminants and are the most studied in bighorn sheep. Both can cause pneumonia or
septicemia; however, they are also considered common commensal organisms in the upper
respiratory tract. As commensal organisms, they likely act as opportunistic pathogens to animals
under environmental stress or with lowered immunities (Foryet and Jessup 1982, U-C Davis
2007).

Other bacterium such as Mycoplasma spp. that have been associated with respiratory disease in
many different mammal and avian species, including domestic sheep (Weiser et al. 2012), may
contribute or lead to pneumonia events in bighorn sheep by allowing the overgrowth of
Pasteurellacae (Besser et al. 2008, Dassanyake et al. 2010, Besser et al. 2012, Weiser et al.
2012). For example, research in bighorn sheep that were exposed to leukotoxin producing M.
haemolytica did not develop fatal respiratory disease until after exposure to M. ovipneumonia
(Dassanayake et al. 2010).

As mentioned above, many mammals can carry one or more of these bacteria as commensal flora
in their upper respiratory system (Dunbar et al 1990, Miller 2001, U-C Davis 2007). Exposure of
naive bighorn sheep to domestic sheep and goats carrying strains of these bacteria can have
devastating results and examples of epizootic outbreaks of respiratory disease in relation to
contact with domestic sheep or goats exist in the literature (Jansen et al. 2006, Jessup 1985,
Foreyt 1990, Martin et al. 1996, Rudolph et al. 2003). Conversely, respiratory disease attributed
to Pasteurellosis has occurred in the apparent absence of contact with domestic sheep or goats.

It is believed that wild sheep to wild sheep interactions may also lead to respiratory disease when
exposure of naive bighorn sheep to other bighorn sheep carrying different strains of bacterium
occurs (Monello et al. 2001, Weiser et al. 2003, U-C Davis 2007). Therefore proximity of
bighorn sheep to domestic sheep grazing areas and the connectivity of habitats between other
herds and seasonal ranges play a critical role in management of respiratory disease (Monello et
al. 2001). For those reasons it is critical for future management that we understand the
distribution and dynamics of disease and their pathogens in Arizona bighorn sheep. Because of
the aforementioned disease concerns, the WAFWA Wild Sheep Working Group published the
“Recommendations for Domestic Sheep and Goat Management in Wild Sheep Habitat” in 2007.
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Those guidelines clearly outline steps that should be taken by state wildlife agencies, federal land
management agencies, wild sheep conservation organizations, domestic sheep and goat
producers/permittees, and private landowners to reduce conflicts between wild sheep and
domestic sheep and goats. The guidelines were updated in 2010 and once again in 2012. The
2012 WAFWA Wild Sheep Working Group recommendations for state wildlife agencies can be
found in Appendix A of this plan. The complete and most updated version of the guidelines can
be found at http://www.wafwa.org/html/wswg.shtml.

The Department recognizes the economic value of the domestic sheep and other livestock
industry, and it is not the intent of this plan or the Department to force domestic sheep or other
livestock operators off of their ranges or out of business. Rather, the intent is to look for
opportunities that will protect bighorn sheep populations while working with the domestic sheep
and other livestock industry.

Response and control of a disease outbreak will be conducted using standardized current
protocols for sampling and testing (Foster 2004, WAFWA Wildlife Health Committee (WHC),
UC-Davis 2007, and WAFWA Bighorn Sheep Herd Health Monitoring Recommendations
2015). Accurate cause of death should be determined through a full necropsy when possible. All
bighorn sheep that are exhibiting signs or symptoms of illness should be considered for removal
from the population and the impacts of stressors on populations experiencing a disease outbreak
should be determined and if possible lessened. The isolation of an affected sheep herd from other
unaffected sheep herds should also be ensured.

B. Predation

Predators have played an important role in the evolution and development of adaptive strategies
in bighorn sheep (Geist 1999). However, predation can be a serious limiting factor to bighorn
herd establishment or expansion. In some states excessive predation has resulted in substantial
herd reductions (Wehausen 1996, Creeden and Graham 1997, Rominger et al. 2004). Mountain
lions are the most significant predators of adult bighorn sheep in Arizona, while coyotes,
bobcats, and golden eagles are more likely to prey on bighorn sheep lambs and yearlings.

Mountain lion populations should be managed at levels which will allow for the establishment of
viable bighorn populations and allow bighorn population objectives to be met. That may require
removal of mountain lions which are negatively impacting bighorn populations until herds are
well established. In geographic areas where mountain lion harvest is typically low or nonexistent
because of topography and access, and mountain lions are determined to be a cause of reduced
population level, it is important to increase mountain lion harvest opportunity to assist in bighorn
sheep population recovery. In some cases, the use of USDA Wildlife Services or other contracted
personnel may be needed to help manage mountain lion populations. MFAs and predation
management plans should specify conditions and triggers for implementing predator
management in bighorn areas.
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C. Habitat Degradation or Loss

Bighorn sheep habitat can be degraded, fragmented, or lost to a variety of causes including
human disturbance, mineral development, and natural succession. Reductions in the quality or
quantity of habitat can result in corresponding losses to bighorn populations (Deforge 1972,
Hamilton et al. 1982). Human disturbance in bighorn sheep habitat is an increasing concern in
some areas of Arizona. Those disturbances include activities such as off-road vehicle use,
development of wind and solar farms, development of highway corridors and powerlines, and
others. Bighorn sheep may change frequently used areas and abandon certain habitats because of
those disturbances. Human disturbance is also thought to be a possible stress inducer, which may
lead to disease problems in some populations (DeForge 1981, Bunch et al. 1999).

Mineral development for oil, gas, uranium, and other minerals in bighorn habitat, if not properly
regulated and mitigated, can result in direct loss of habitat. Habitat managers for the Bureau of
Land Management and U.S. Forest Service should carefully monitor and regulate those activities
to avoid impacts on bighorn sheep.

Plant succession can also dramatically affect habitat quality. Encroachment by pinyon-juniper
and other shrubs has resulted in the fragmentation and loss of large expanses of bighorn habitat.
Vegetative treatments including prescribed fire and fire management can restore and improve
bighorn habitat to desired or favorable conditions.

D. Water Developments

Drought has severely impacted Arizona over the past two decades. The western half of the state
is extremely arid, especially in habitats supporting DBS. To compound this problem, many
natural water sources have been degraded or eliminated from a wildlife standpoint by human
development, livestock or burro use, or have been eliminated by groundwater pumping for either
agriculture or urban development.

The Department has evaluated numerous of Arizona’s mountain ranges as to their suitability to
support bighorn sheep. Many have the topography and the vegetative resources to support
bighorn sheep but lack adequate available water. The protection and development of water
sources is one of the management activities that can be used to expand both bighorn sheep
distribution and population size.

The Department actively engages in a program to provide water for bighorn sheep as a means to
increase population levels and distribution in water deficient habitats. The protection and
development of natural water sources or catchments is a high priority. The Department will
pursue water developments in water deficient habitats to mitigate for habitat losses in other
areas. Department personnel will evaluate water distribution across summer range to moderate
impacts from failed water developments and focused predation. Additional water sources will be
recommended for construction when appropriate. It is essential that field personnel include
priority actions such as development of new water sources or repair to existing sources in the
area-specific MFA.
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Maintenance of existing water developments is also a high priority. A combination of approaches
may need to be employed to ensure that all waters are maintained. The local Wildlife Managers
are responsible for monitoring waters in their districts. Conservation groups, volunteer labor, and
other area biologists often assist in monitoring waters. The Department will, where feasible,
augment water in those water developments that are deemed critical and deficient in available
water. If water hauling is needed, the local Wildlife Manager will notify the appropriate
Department personnel and then follow up to ensure the water development has been filled. It is
important to evaluate new techniques such as remote sensing to assist in monitoring
developments in remote areas to minimize the amount of travel and associated cost to identify
when water hauling is necessary. Future designs should expand capacity to the point that
evaporation, water loss due to maintenance issues, and other issues are minimized.

The Department will use the best development design for a given site to provide adequate water
in the most cost efficient and maintenance-free manner. Other factors will be considered when
designing developments such as the merits of using one large development in an area versus
several smaller units. In order to achieve water development objectives, the Department in
cooperation with land management agencies will use employees, private contractors,
conservation organizations, and volunteers for the installation of water developments.

E. Translocations

Translocating bighorn sheep is a primary tool for restoration and management of bighorn
populations. Several issues need to be considered prior to releasing bighorns in new areas or into
existing herds, and those issues are clearly stated in the 2012 WAFWA guidelines (Appendix A).
Bighorn sheep should only be released in areas where there is a high probability of success as
determined by habitat evaluations or GIS modeling. To the extent practicable, disease profiles
should be established for the source stock and any existing herds where those sheep may be
released. Sufficient numbers should be released to assure genetic diversity and to help new herds
reach self-sustaining levels as soon as possible. Additionally, source stocks should come from
the nearest available source with similar habitat and disease profiles as the release site animals.
The exact release site for transplanted sheep depends on accessibility and weather conditions and
will be determined closer to the time of release.

As part of the Department’s reintroduction program, all bighorn sheep brought into Arizona from
other states will be tested for pathogens and antibodies for disease and must meet health
requirements established by the Department and the State Veterinarian. All bighorn sheep
relocated from source herds within the state will also be monitored for those same diseases to
more effectively manage disease issues. Moreover, to prevent disease introduction, only bighorn
sheep herds with known disease profiles should serve as source stock for intra and inter-
jurisdictional translocations. Mixing of bighorn sheep from various sources will be evaluated and
current protocols for sampling, testing, and responding to disease outbreaks will be used as a
standard for Arizona translocations (Foster 2004, WAFWA Wildlife Health Committee [WHC],
UC-Davis 2007, and WAFWA Bighorn Sheep Herd Health Monitoring Recommendations
2015).
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For all bighorn sheep used in relocation efforts, nasal and oro-pharyngeal swabs will be collected
to test for Pasteurella spp. and Mycoplasma spp. additionally; blood samples will be collected
for brucellosis testing, antibody testing for various diseases of concern, and serum banking.
Bighorn sheep used for all relocation efforts will be treated with the appropriate antibiotics,
wormers, and vaccinations prior to release. Sheep exhibiting signs or symptoms of contagious
ecthyma or psoroptic mange will not be relocated and, instead, will be treated and released at the
capture site.

F. Movement Corridor Protection

Bighorn sheep movement can be categorized into two general types. The first is daily movement
where bighorn sheep move between watering areas, foraging areas and resting areas. These
movements normally do not exceed more than a few miles in a day. The second is seasonal
movements where bighorn move to other parts of a range or to other mountain ranges in response
to changes in vegetation quality, water availability, weather, or reproductive activity. These
movements can include several thousand feet in elevation change and a 20 or 30-mile movement
to another mountain range. The impediment of either of these movements can be devastating to a
bighorn sheep population.

The Department will work to maintain bighorn sheep movement corridors. The Department’s
HabiMap and Western CHAT will be used to identify and map important movement corridors.
Any roads built in bighorn sheep habitat or movement corridors must be constructed in such a
way as to allow continued bighorn movement. Some strategies could include under or over
passes, ramps cut into steep side slopes, alternatives to continuous guard rails and/or fence
specifications along roads that allow sheep movement. Appropriate Department personnel will
work with land management agencies and the Arizona Department of Transportation to mitigate
construction of roads and fences that inhibit bighorn sheep movement.

G. Wilderness and Park Management

Administration of wilderness areas, wildlife refuges, and national parks has presented problems
for bighorn sheep conservation and restoration in Arizona and other states. Future wilderness
designations, park expansions, or monument designations should specifically allow for activities
required for proper management of bighorn populations including the use of, and potential
landing of, aircraft (e.g., helicopters, airplanes, or drones) for surveys, capture and translocation,
research projects, and the ability to access and maintain water developments constructed
specifically for bighorn sheep or other wildlife. It is critical to the future of bighorn sheep in
those areas to maintain the use of those valuable management tools. Coordination and
collaboration with federal agencies in completing any required National Environmental Policy
Act (NEPA) or relevant compliance documents should follow legal requirements as not to
interfere with the State’s mandated authority and public trust responsibility to manage wildlife in
Arizona, including on federal lands.

H. Competition

Competition for forage and space by domestic livestock, feral animals, wild burros, and wild
horses can impact bighorn populations (Bailey 1980). Competition is most likely to occur in
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crucial habitats such as winter ranges and lambing areas and during periods of extreme weather
such as droughts or heavy snow. Competition with livestock for forage is minimal for most
bighorn populations in Arizona since bighorns use steep, rugged terrain generally not used by
livestock. However, in some areas of Arizona, wild horses and burros use the same ranges as
bighorn sheep making competition likely. Bighorn habitat should be monitored to assure proper
range management and minimize competition. It is essential that the Department and
collaborators strongly advocate that the appropriate land management agency maintain both feral
burros and horses within appropriate areas and levels to minimize impacts to all wildlife, but
with emphasis on bighorn sheep.

I. Hybridization

Hybridization between desert and Rocky Mountain bighorn sheep will be discouraged but
recognizing that bighorn sheep have a propensity to make long-range movement (McCall and
Brown 2011) and hence, co-mingling is a potential in areas where the two exist in proximity.
Based on known distribution of both desert and Rocky Mountain bighorn sheep, the current
distribution minimizes the potential for co-mingling of subspecies. In general, the desert
subspecies occur proximate to the Colorado River and more arid mountain ranges in the
southwest, central and southeastern portions of Arizona. Rocky Mountain bighorn sheep occupy
more mesic, higher elevation areas in eastern and central Arizona. As indicated, translocations of
wild sheep throughout western North America have resulted in greatly expanded occupancy by
wild sheep and are foundational to the Department’s sheep management plan. Consideration of
translocations of one bighorn sheep subspecies should be intensely evaluated in order to avoid or
at least limit hybridization; however, informed decisions will be made by Department staff on
any translocation that might lead to mixing of desert and Rocky Mountain bighorn.

J. Contact with or Proximity to Domestic Sheep and Goats

As indicated in Appendix A, there are guidelines adopted on management of interaction of
domestic and wild sheep. This document will guide the Department’s management of issues
where contact has been made between the domestic and wild sheep. Given the high potential for
adverse impact to wild sheep when close contact has occurred between the two, priority for
translocations will be given to areas where contact with domestic sheep is minimized.

V. TRANSLOCATION PRIORITIES

The Department has evaluated much of Arizona for potential release sites for both DBS and
RMBS using the Evaluation of Bighorn Sheep Habitat described in "The Desert Bighorn Sheep in
Arizona" (Cunningham 1989) and the modified Cunningham-Brown Analysis for RMBS.

Prior to any translocations into new areas or augmentations to existing herds, disease, habitat,
and public access issues will be evaluated or re-evaluated and addressed. Once an evaluation is
complete and all issues addressed or mitigated for, the Big Game Management Supervisor and
Regional Terrestrial Specialist responsible for game management will identify a source
population and prioritize the translocation in the one to two year implementation schedule.
Translocations priorities will be review and updated annually. Multiple translocations may be
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necessary to maintain and establish sufficient numbers to reach the desired population level and
to maximize genetic diversity. It is important that source herds and recipient herds are identified
in the appropriate MFA for both areas.

All source populations will be surveyed within a year of the translocation occurring; all
translocations will be planned for implementation pending the results of this survey.

One of the key issues related to translocation of bighorn sheep is the widespread presence of
domestic sheep or goats in areas that have been identified as being potential habitat for bighorn
sheep. Based on the most current information on the adverse impact of co-mingling of domestic
sheep and goats and wild sheep (Appendix A: Recommendations for Domestic Sheep and Goat
Management in Wild Sheep Habitat, WAFWA Wild Sheep Working Group), it is strategically
most important to eliminate close contact between the two rather than experience catastrophic
outcomes as has been experienced elsewhere. Conceptually, the items listed here are approaches
that have been used elsewhere to minimize impacts to wild sheep from exposure to domestic
sheep and goats.

= Removal of domestic sheep and goats from the area where DBS or RMBS would be
translocated to.
- Purchase and/or retirement of allotments
- Fence areas where domestic sheep and goats are allowed to occupy.
- Mandatory non-use of allotments.
- Evaluations, re-evaluations or Environmental Assessments of domestic sheep

driveways on Federal lands.

= Ensure the timely removal, including lethal options, for stray feral animals within areas
occupied by DBS or RMBS.

= Conversion of allotments from domestic sheep and goats to cattle operations.

= Collaborative development of management plans to minimize contacts between these
animal groups.

= Develop and implement a process to remove DBS or RMBS that are known to have had
contact with domestic sheep and goats as soon as practical, to reduce the potential for an
exposed bighorn sheep to amplify the exposure to other bighorn sheep in the population.

Once the identified strategies are addressed to the satisfaction of the Big Game Management
Supervisor and the Regional Terrestrial Specialist responsible for game management will
proceed with facilitating completion of all Department EAC requirements and steps identified in
the Game Animal Translocation Procedures (DOM 11.2).

The following strategies should be considered and addressed before proceeding with any
translocation.

Strategies for Addressing Potential Issues —
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Strategy A. Monitor and pre-test all DBS populations for evidence of current or past
respiratory disease.

Strategy B. Complete an assessment of the impacts of wild burros, wild horses, and feral
hogs relative to competition with the DBS population and degradation of DBS habitat.
Strategy C. Complete an assessment for the need for predator management and incorporate

the results of this assessment into the appropriate MFA for the area.

Strategy D. Work with the state and federal land management agencies on grazing allotments
in DBS areas to ensure effective separation between bighorn sheep and domestic sheep
and goats.

Strategy E. Regional personnel should complete an inventory of domestic sheep and goats,
including hobby herds and pack goat operations and continue to document areas of
known domestics through opportunistic field observations.

Strategy F. To accomplish Strategy B, develop partnerships with conservation and
agricultural organizations to collect data on domestic sheep and goat locations.

Strategy G. Promote double-fence construction/modification in bighorn sheep ranges with
domestic sheep and goats by providing technical and financial assistance to private
landowners through the Department’s Habitat Partnership Committee program or other
landowner incentive program.

Strategy H. Work with conservation organizations to develop cooperative programs to
acquire domestic sheep and goat permits in areas without effective separation, or provide
financial incentives or cost-share options towards mitigation such as alternative livestock
and double fencing.

Strategy I. Provide community outreach and education when establishing a bighorn sheep
population near a community.

A. Desert Bighorn Sheep — mexicana subspecies

The Department has identified several areas to further review and evaluate for future potential
DBS - mexicana populations. The source population location and disease profiles of both the
source receiving populations will be evaluated to determine priority ranking for translocations.
Strategies for addressing potential issues within each identified area are provided. Regional
personnel will be responsible for working through these strategies unless otherwise noted.

1. Region 4 — Areas of highest priority

- Belmont Mountains (Unit 42)
This area has not yet been evaluated using the Modified Cunningham-Brown
model. An evaluation should be completed before consideration for future
augmentation.

- East Buckskin Mountains (Unit 44A)
Modified Cunningham-Brown model score: 42 out of 63

- Maricopa Mountains (Unit 39) for genetic improvement only (we believe population

IS re-building)
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This area has not yet been evaluated using the Modified Cunningham-Brown
model. An evaluation should be completed before consideration for future
augmentation.

- Black Mountains/ lves Peak (Unit 44A) — lowered in priority as no new waters have

been developed

Modified Cunningham-Brown model score: 41 out of 63

- Harquahala/Granite Wash/Harcuvar Complex (Unit 44A)
Modified Cunningham-Brown model score: 40 out of 63 for the Harquahala
Mountains and 36 out of 63 for the Harcuvar Mountains

For long term consideration, the following mountain ranges were identified as candidates for
future translocations:
- Sierra Estrella Mountains and the Gila Bend Mountains (Unit 39)
Modified Cunningham-Brown model score: 50 out of 63 for the Sierra Estrella
Mountains and 44 out of 63 for the Gila Bend Mountains
- Sand Tank/Sauceda Mountains (Unit 40A)
This area has not yet been evaluated using the Modified Cunningham-Brown
model. An evaluation should be completed before consideration for future
augmentation.

Region 5 — Areas of highest priority
- Galiuro Mountains (includes Redfield and Aravaipa canyons) (Units 31 and 32)
Modified Cunningham-Brown model score: 46 and 47, respectively, out of 63
- Peloncillo Mountains (Unit 28)
Modified Cunningham-Brown model score: 48 out of 63

For long term consideration, the following mountain ranges were identified as candidates for
future translocations:
- Whitlock Mountains (Unit 28)
Modified Cunningham-Brown model score: 37 out of 63
- Picacho Mountains (Unit 37A)
Modified Cunningham-Brown model score: 38 out of 63

Region 6 — Areas of highest priority
- Gold Field Mountains in (Unit 24B North)
Modified Cunningham-Brown model score: 46 out of 63

For long term consideration, the following mountain ranges were identified as candidates for
future translocations:

— Consider establishment of a population in the McDowell Mountains in Unit 25M,
specifically as a watchable wildlife population with potential for archery hunting
opportunities in the future.

Modified Cunningham-Brown model score: 23 out of 63
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B. Desert Bighorn Sheep — nelsoni subspecies

The Department has identified several areas to further review and evaluate for future potential
DBS - nelsoni populations. The source population location and disease profiles of both the
source receiving populations will be evaluated to determine priority ranking for translocations.
Strategies for addressing potential issues within each identified area are provided. Regional
personnel will be responsible for working through these strategies unless otherwise noted.

1. Kanab Creek in Units 12A, 12B, and 13A

Portions of this area currently have DBS in low, dispersed numbers. Potential issues that need to
be investigated prior to augmentation include water distribution, disease presence and profile,
distance to nearest domestic sheep or goats (including hobby herds), and interactions with rural
communities.

Modified Cunningham-Brown model score: 55 out of 63, at Jumpup Canyon

2. Units 15A and 15B East in November 2016

Portions of this area currently have DBS in low, dispersed numbers. Potential issues that need to
be investigated prior to augmentation include water distribution, disease presence and profile,
distance to nearest domestic sheep or goats (including hobby herds), and interactions with rural

communities.

Modified Cunningham-Brown model score: 41 out of 63 for the Grand Wash Cliffs and 37 out of
63 for the Music Mountains

3. Grand Wash Cliffs in Unit 13B South

Portions of this area currently have DBS in low, dispersed numbers. Potential issues that need to
be investigated prior to translocation include water distribution, disease presence and profile,
distance to nearest domestic sheep or goats (including hobby herds), and interactions with rural
communities.

Modified Cunningham-Brown model score: 53 out of 63

4. Arrastra Wilderness, Poachie Mountains, and Hualapai Mountains

Portions of this area currently have DBS in low, dispersed numbers. Potential issues that need to
be investigated prior to augmentation include water distribution, disease presence and profile,

and distance to nearest domestic sheep or goats (including hobby herds.

Modified Cunningham-Brown model score: 43, 41, and 40, respectively, out of 63
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5. Cerbat Mountains in Unit 15B

This area is northeast of the Kingman. Potential issues that need to be investigated prior to
augmentation include water distribution, disease presence and profile, distance to nearest
domestic sheep or goats (including hobby herds), and interactions with rural communities.

This area has not yet been evaluated using the Modified Cunningham-Brown model. An
evaluation should be completed before consideration for future augmentation.

6. Trout Creek in Units 18A and 18B

This area is east of the Kingman. Potential issues that need to be investigated prior to
augmentation include water distribution, disease presence and profile, distance to nearest
domestic sheep or goats (including hobby herds), and interactions with rural communities.

Modified Cunningham-Brown model score: 42 out of 63
C. Rocky Mountain Bighorn Sheep

The Department has identified five areas to further review and evaluate for future potential
RMBS herds. One of the key issues related to translocation of RMBS is the widespread presence
of domestic sheep in areas that have been identified as being potential habitat for RMBS. Based
on the most current information on the adverse impact of co-mingling of domestic and wild
sheep (Appendix A) it is strategically most important to eliminate close contact between the two
rather than experience catastrophic outcomes as has been experienced elsewhere.

The source population location and disease profiles of both the source receiving populations will
be evaluated to determine priority ranking for translocations. Strategies for addressing potential
issues within each identified area are provided. Regional personnel will be responsible for
working through these strategies unless otherwise noted.

1. Upper Blue River Potential Area (Unit 1) to include South Fork, Black River, Foote Creek,
and Mother Hubbard/Turkey Creek areas

Portions of this area currently have RMBS in low, dispersed numbers. The area is north of the
Eagle Creek — Blue River population and adjacent to the Alpine, Nutrioso, Springerville, and
Eagar communities. Potential issues that need to be investigated prior to translocation include
vehicle collisions, distance to nearest domestic sheep or goats (including hobby herds), and
interactions with rural communities.

Modified Cunningham-Brown model score: 40 out of 63

Necessary actions before consideration for translocation:
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Assess the potential to create effective separation between domestic and RMBS.
Create an acceptable domestic sheep management approach exploring all options to
achieve effective separation — Regional wildlife program personnel in coordination
with the Big Game Management Supervisor.

Regional personnel should complete an inventory of domestic sheep and goats,
including hobby herds, in the Upper Blue River Area and continue to document areas
of known domestics through opportunistic field observations in the future.

Obtain all necessary federal authorizations — Regional wildlife program personnel.
Complete EAC documentation — Regional wildlife program personnel, Habitat
Branch (PEP), and Terrestrial Wildlife Branch.

2. Chevelon Canyon Potential Area (Units 4A and 4B)

This area is northwest of the town of Heber and southeast of Winslow. Potential issues that need
to be investigated prior to translocation include distance to nearest domestic sheep or goats and
the path of the current domestic sheep driveway.

Modified Cunningham-Brown model score: 50 of 63 (revised score below)

According to the Modified Cunningham-Brown model, sites with domestic sheep or goats in the
evaluation area may have warranted a 0 score for Exotic Ungulates. Chevelon Canyon received a
score of 10. Although domestic sheep seldom venture into Chevelon Canyon itself, they do
approach and reside on the rim of the Canyon. This is a concern and will need further research
prior to initiating any translocation to the area.

Necessary actions before consideration for translocation:

1.

w

Assess the potential to create effective separation between domestic and RMBS.
Create an acceptable domestic sheep management approach exploring all options to
achieve effective separation — Regional wildlife program personnel in coordination
with the Big Game Management Supervisor .

Regional personnel should complete an inventory of domestic sheep and goats,
including mapping of the Heber-Reno domestic sheep driveway which summers
above Chevelon Canyon, and continue to document areas of known domestics
through opportunistic field observations in the future.

Obtain all necessary federal authorizations — Regional wildlife program personnel.
Complete EAC documentation — Regional wildlife program personnel, Habitat
Branch (PEP), and Terrestrial Wildlife Branch. Timeline dependent on completing
actions 1 and 2.

3. Sycamore and Oak Creek Canyons Potential Area (Unit 6B)

This area is north and west of the communities of Cottonwood and Sedona. Potential issues that
need to be investigated prior to translocation include distance to nearest domestic sheep or goats
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(including hobby herds), path of the current domestic sheep driveway, potential for bighorn
sheep-vehicle collisions, and interactions with rural communities.

Modified Cunningham-Brown model score: 55 and 42 out of 63 (revised scores below)

According to the Modified Cunningham-Brown model, sites with domestic sheep or goats in the
evaluation area may have warranted a 0 score for Exotic Ungulates. Oak Creek Canyon received
a score of 6 and Sycamore Canyon received a score of 8. Because both sites have domestic sheep
present, it may have been appropriate to have received scores of 0, and they should receive low
consideration as release sites for RMBS until the proximity to domestic sheep or goats is
mitigated. The revised Modified Cunningham-Brown model scores are 47 for Sycamore Canyon
and 36 for Oak Creek Canyon.

Necessary actions before consideration for translocation:

1.

no

5.

Assess the potential to create effective separation between domestic and RMBS.
Create an acceptable domestic sheep management approach exploring all options to
achieve effective separation — Regional wildlife program personnel in coordination
with the Big Game Management Supervisor.

Obtain all necessary federal authorizations — Regional wildlife program personnel.
Complete EAC documentation — Regional wildlife program personnel, Habitat
Branch (PEP), and Terrestrial Branch. Timeline dependent on completing actions 1
and 2.

Rregional personnel should complete an inventory of domestic sheep and goats,
including mapping of the domestic sheep driveway which summers near Sycamore
Canyon, and continue to document areas of known domestics through opportunistic
field observations in the future.

a. Evaluation area has four domestic sheep allotments and one domestic sheep
driveway that permit nearly 12,000 domestic sheep in the area. These
allotments are managed by the Coconino National Forest and Kaibab National
Forest. Domestic sheep are driven north along Interstate 17 during May of
each year. Then, domestic sheep are allowed to range throughout both forests
on these allotments between June 1 and October 15 each year.

b. Domestic sheep are held in holding pastures on Garland Prairie, located at the
north end of Sycamore Canyon, during the summer and fall. It is common for
bands of domestic sheep to elude capture in the fall and wander throughout
the forest during the winter. Domestic sheep serve as a host of diseases for
bighorn sheep.

Provide community outreach and education when establishing a bighorn sheep
population near a community.

a. Potential nuisance concerns if RMBS take up residence in the towns of
Sedona and Oak Creek. Shortly after RMBS were released in West Clear
Creek, a couple of young rams were observed in neighborhoods in Oak Creek
resulting in nuisance calls to the Department.
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4. Escudilla Mountain Potential Area (Unit 1)

This area is north of the Eagle Creek — Blue River population and east of the communities of
Alpine and Nutrioso. We estimate this area could hold at least 75 RMBS. Potential issues that
need to be investigated prior to translocation include distance to nearest domestic sheep or goats
(including hobby herds) and interactions with rural communities.

Modified Cunningham-Brown model score: 40 out of 63

Necessary Actions before consideration for translocation:

1. Assess the potential to create effective separation between domestic and RMBS.
Create an acceptable domestic sheep management approach exploring all options to
achieve effective separation — Regional wildlife program personnel in coordination
with the Big Game Management Supervisor.

2. Obtain all necessary federal authorizations — Regional wildlife program personnel.

3. Complete EAC documentation — Regional wildlife program personnel, Habitat
Branch (PEP), and Terrestrial Wildlife Branch. Timeline dependent on completing
actions 1 and 2.

5. Black Mesa and Parker Creek in the Sierra Ancha Mountains Potential Area (Unit 23/24A)
This area is north of Roosevelt Lake and south of the community of Young. The Department
estimates this area could hold at least 75 bighorn sheep. Potential issues that need to be
investigated prior to translocation include distance to nearest domestic sheep or goats, path of the
current domestic sheep driveway, and potential for moving within proximity of DBS occupied
areas resulting hybridization of populations.

Modified Cunningham-Brown model score: 50 out of 63

Necessary actions before consideration for translocation:

1. Assess the potential to create effective separation between domestic and RMBS.
Create an acceptable domestic sheep management approach exploring all options to
achieve effective separation — Regional wildlife program personnel in coordination
with the Big Game Management Supervisor.

2. Regional personnel should complete an inventory of domestic sheep and goats,
including mapping of the Heber-Reno domestic sheep driveway which summers near
Chevelon Canyon, and continue to document areas of known domestics through
opportunistic field observations in the future.

a. The Heber-Reno domestic sheep driveway crosses through the area occupied by
the Gisela RMBS population. Potential for disease transmission is a concern
because of the proximity to this domestic sheep driveway and the likelihood of
interchange between the Gisela and Black Mesa populations.

3. Obtain all necessary federal authorizations — Regional wildlife program personnel.
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4. Evaluate proximity to desert bighorn sheep populations and increased potential for
hybridization of subspecies; this area is within about 30 air miles of the Unit 22 and
24B desert bighorn sheep populations to the south.

5. Complete EAC documentation — Regional wildlife program personnel, Habitat
Branch (PEP), and Terrestrial Wildlife Branch. Timeline dependent on completing
actions 1 and 2.

In addition to these specific areas, other locations that warrant additional investigation are: San
Francisco Peaks and Canyon Creek. Without in depth assessments of these areas, both appear to
have large expanses of suitable RMBS habitat.
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Executive Summary

Although the risk of diseass trarsmission from domestic sheep
ot goats to wild sheep is widely recogrized, a urified s=t

of managament recornrmendations for mirimizng this

risk has net been adopted by responsible agendes. These
Western Assodation of Fish and Wildlife Agendes (WAFWA)
recommendations were produced to helpstate, provincal,
and tarritorial wild sheep managers, faderal/aowr land
management agencies, private landowners and others take
appropriate steps to eliminaterangeoverlap, and thereby, reduce
oppaertunities for transmission of pathogens to wild sheep.

Transrodssion of Mowkbeimia baemobvtion frotn domestic
sheep to bighornsheep was irrefitably demonstrated by
Lawrence of al (2010} and provides nstification suffident
for preverting rangs ovarlap and potential assodation of
domestic sheep and goats with wild sheep The higher the

congarvation walue of a wild sheep population (e g, federally
or state listed, "sersitive spedes” status, native herds,
transplant sowree stodk, herds in areas with no history of
dornesticlivestock presence), the mots aggressive ard
aotnprahensive wild sheep and domestic sheep or goat
separafion management strategles should ke

Practical solutlons will be diffiadt, if not impossible to
achieve unfil the nisk of disease transmission from dotnestic
sheep or goats to wild sheep is acknowledged b those
responsible for wildlife and agriadtural managemert.

Al parties benefit when risk is assessed and actively
matiaged to minimize the potential for ransmission of
pathogens The recommendations contained within this
report are intended to help achiews that objective to berefit
all s=ctors and ars sumtrnanzed as follows:

WAPWA agendes should:

(1) assess wild sheep conservation value/statis and
complete risk assessments of nterspecies contact in

a meta-population context; () remove wild sheep that have
likely assodated with domestic sheepor goats and develop
a policy to promptly respord to wild sheep wandering from
oooapied wild sheep rangss; (3) thoroughly explore
dernographic consequencess of trarslocations and conduct
appropriate analyses of habitat suitability and risk of
dizease fransfer prior to tnplementing any translo cations;
4y coordinate with other agendes, land owrers and
stakeholders regarding management of domestic sheep

or goats onor near rangss occpied by wild sheep; (5) fully
consider the risk of disease transmission whern issuing or
commenting on parmnitsfdegulations assocated with private
lands wsed for domestic production; and (&) develop
educational materials and eutreach programs to inferpret
the risk of assodation between wild sheep and dormestic
sheep ar goats.

Land management agendes should:

i1y reducerizk of assodation by eliminating owetlap of
domesticsheep or goat allotiments or grazng
permitsternres within wild sheep habitat; (2) ensure that
arrmial eperatingirstructions or their equivalent indude
measires o minimize demestic association with wild sheep
and confirm appropriate methods to remove stray domestic
sheep or goats; and (3) manage wild sheep habitat to
protnete healthy populations in areas without domestic
sheep ar goats.

WWild sheep conservation organizations should:

i1y assist with educationalsextension efforts to all parties;
(% negotlate altarmatives and incentives for domestic sheep
or goat grazers on public land to find alternatives to wild
sheep habitat; and (3) advocate for and support research
cotcarning disease and risk assodated with domestic sheep
and goats n proximity to wild sheep.

2 Recommendations For Domestic Sheep and Goat Management in Wild Sheep Habitat

4|Page



Domesdc sheap and goat permitteesf @wmers should:

(1) implement best management practices (BLPS) to prevernt
straying by domestic sheep or goats; and (2) ectablish
protocols to respond to straying

Private landowrers should:

(1) educate thernselves and work with wild sheepmanagers
and advocates to support effective separation threugh

a varlety of site-spedfic mitigation measires; and (2)
promptly report the potential or actual assoclation betwsen
dernestic sheep or goats and wild sheep.

Introduction

I Jarmaary 2007, the Westerm Assodation of Fish and wildlife
Agendes (WAPWA), comprised of 23 state and provinagal
wildlife agendes from the western United States [15)

and western Canada, established a Wild SheepWbrking
Group (WSWGE) to develop a report itled,
"Pecmmendations for Domestic Sheep and Goat
Management inWild Sheep Habitat” (GAFRA 200 7).
Unarimously endorsed by WAFWA Cirectors in July 2007,
that report provided recommendations to which state,
provingal and federal agendes could fer thelr management
actiors. I Angust 2007, the report was forwarded to the
heads of the U5 Forest Service (JSFS), Birean of Lard
IManagerment (BLM), Mational Park Servics, 115 Fish and
‘Wildlife Service, Bureau of Redamation, and Departmnent of
Defense. In July 2010, the report was revised (WAFRA 20104
and has represented the offidal positionof WAFWA on the
managamert of domestic sheep and goats and wild sheep.

Sdertific iterature that has become available since luly
2010 has been ncorporated into this decurment to ensure
that the recommendations contained hersin remain current
androbuet, but the basic purposs, scops, and prinaples

of the decument remain unchanged. Additicnal editonial
modificatiors ars mtended to improve the readability of the
dooument. Ifermation contaned in this report 1= provided
to agsist BLIM and USFS leadership with development of
awrifled policy addressing the grazing of dormestic sheep

of goats inwild sheep habitat on lands under the
administration of those agendes In addition, this doairnent
iz intended to assist state, provineial, and territorial wild
sheep managers, federal/aoam land managermernt agendes,
private larndowrers and others take appropriate steps to
elirmnate ratge overlap, and thereby, reduce opportirites
for traremission of pathogens to wild sheep. This revision
was approved by the WAFWA Directors Mlarch 26, 2012, and
supersedes all previcus varsiors.

In this paper we do not review and symthesize all available
literature or evidence pertaining to theissue of disease
transmission amnerg bighom sheep and dormnestic shesp and
goats, W do, however ncdude relevant dtations, results,

Fhotd by Earl Mattinghara{ TEWIA «

Fhoto by : Dr. Pen Wollf

literature, or analyses published since corpletionof

OUr previous reports (WAFWA 2007, 20104, We provids
reasonable and logical recommendations based on the best
available information to help adieve effective separation
betureen vild sheep and dotmnestic sheepor goats We
recogrize It Is Impessible to admeve zero nsk of contact

or disease transmission; however, we also recogr ze there
aremary ways to reduce the probability of assodation
betyreen these spedes and, thereby, lower the overall risk
of eplzoctics ocourring in populations of wild sheep

Introduction 2
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Background

Throughour substardial portions of their rangs bighom
sheep (0ws canad engiz) experience pariods when pepulatiors
are depressed; those episodes generally are assodated

with epizoctios of respiratory dissase Byder ef al 19%4).
Cnseazes have contnbuted to the dedine of bighorm sheep
populatiors in much of westerm North America (Beecham et
al. 2007, CAST 2008) and many native herds dedined to less
thar 1094 of historical size. Accordingto histerical accounts,
such dedines coincided with the advent of domestic
livestock grazing on rangss ocoapied by bighom sheep
(Warren 1910, Grirrell 1028, schillinger 1937, Honess and
Frost 1942, CAST 2008). Epizootics amaong native bighom
herds were reported in various locations following European
setflemert and establishment of domesticlivestodk grazing
throughout the central and seuthern Rodiy Mountains.
These observations may reflect the introduction of novel
bacterial pathegens induding seme strains of Pasteurella
[Mammheimn] spp) to maive bighorm popalations beginning
inthelate 1830s (Grinmnell 1928, Skinrer 1528, Marsh 1938,
Honess and Frost 1942, Miller 2001)

Cryer the past 30 years, inareasing evidence has tnderscorad
the potential risk of disease transmission from dornestic
sheep ar goats to wild sheep (MeCuavey 1578, Hurdt 1980,
Jessup 1982, Foreyt and Jessup 1982, Goodson 1952, Cniderka
and Wishart 1954, Jessup 1985, Black et al 1588, Cogmins
1588 Festa-Bianchet 1988 Criderka and "Aishart 1988,
Crderka ot al 1988, Schwantje 1988, Callan ef al 1991,
Cogeins and Matthews 1992, Foreyt 1994, Foreyt et al 159G,
Cassiver et al 1956, Foreyt and Lagerquist 1996, Martin et al.
1996, Cogpins 2002, Rudelph et al. 2003, Jerking
et al 2007, Fudelph et al. 2007, George et al
2008, Jeffress 2008, Lawrance et . 2010).
Mbreover, a tnbet of recertt risk assessments
ard reviews Beacharn ef al. 2007, CAST 2008,
Bavrner et al. 2000, USAHA 20059, WAFWA 2005,
Croft et al 2010, TTS0A Forest Servioe 20104, by
WWEhausen et al. 3011), corservation
management strategies or plans (Colorado
Division of Wildlife 2009, Morfatna Department
of Fish, Wildlife, and Parks 200%), modeling
exerdses (Clifford et al. 2009, Cahn et al. 20113,
and rany wildlife biclogsts and wil dlife
veterlnatlats (Gross et al 2000, Siger et al.
2000, Dubay ef al. 2002, Epps et al. 2004, Garde
ef al 2005, Jansen et al. 2006, Forayt et al. 2000)
have focused onnisks assoaated with contact

. beturen wild sheep and domesticshesp ar
goats. hMany of the aforementioned

N Irvestigators and partiapants in workshops

| conducted throughout the western US
(Califorria, Arizona, Utaby, and Idaho),

4 PRecommendztions For Domestic Sheep and Goat Management in Wild Sheep Habitat
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have recornrmendead ternporal or spatial separation
of domestic sheep or goats from wild sheep to reduce
the potential for disease in the latter

Disease Transmission

Altheugh domestic atumals have been selacted for their
atbility to live aft high densities and for their resilience to
infectious diseases (Diamond 19%7), tao-way rarsmission
of certain diseases (e g, paratuberaulesis, sorme enteric
pathogens and parasites) between wild sheep and dornestic
sheep or goats inshared habitats can ocour (Garde et al.
20085 Howrever, the most important and ecologically
significant transmission in this context is from domestic
sheep or goats to wild shesp.

WWinter 2008-2010 bighorn sheep pneumonia die-offs
(totaling an estimated 880 bighoms) in Montana, Mevada,
Washington, Utah, and Wyoming have reduced bighom
nurbers in atleast % herds, either through direct mortality
or agency remeoval f.e, "culling”) of bighomm sheep exhibiting
synptorns of reepiratory infections Edwards ef al. 2010,
TWAFWA 2010k, Dornestic sheep and goats were known

to ocar within or near ccoupted bighorm sheep ranges and
within nermal bighom movement zones, and asseciation
betwrean wild shesp and domestic sheep or goats 15 known
to have preceded at least one of these die-offs, was likely
in 2others, and was possible n 4 more (MAFRA 2010b).

Cie-offs of wild sheep pepulatiors and individual arimals
have ocourred inthe absence of reported assoclation with
domestic sheep or goats (Aune et al. 1998 JC-Davis 2007).
However, when contact between wild sheep and dernestic
sheep or goats has been doqumented,
the pattem and seventy of disoff is
typically greater than when otherwise
15 the case (Cnderka and Wishart 1984,
Mlartin et al. 1996, Alre et al 1993,
George ef al 2008)

It is generally acknowledged (Garde
et al. 2008, CAST 2008} that thinhom
sheep (Owsdallispp) inAlaska and
northwsesterm Canada are likely naive
to exposure fo mMary orgarnisms
cornrootly carrled by dornsstic spedes,
compared to wild shesp ccouring in
southern Canada and the continental
15, Uritdl this 1z confirmed and

the effects of exposure to infectious
organisins are dearly understood,

it is esgertial that no assodation
coars batween thirnhoem sheep

and dornestic sheep or goats,

Dizmze Transmission 5
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Effective Separation

WAFWA defines "Effective Separation” as spatial or tamporal
separation betweean wild shesp and domestic sheep or moats
to mirmize the potential for assodation and the probability
of rarsmission of diseases bebvreen species. WAFWA
advocates that effective separation should be 4 primary
managemert goal of state, provindal, termtorial and federal
agences responsible for the conservation of wild sheep,
based on evidence that dornestic sheep or goats can transfer
pathogens o wild sheep. Literature ireviewead by Wehaisen
e al. 2011) and experimental evidence (Lawrence et al. 2010)
suppett the goal that damestic sheep or goats should net
corcrrerntly ocamy areas whers conservation of wild sheep
15 a dearly stated managernent goal

Effective separation does not necessanly require removal
of domestic sheep or goats in all situations. Howsever,

the option of removing domestic shesp or goats should

be mduded in an array of altermatives available to address
this issue. In fact, sermne collaborative working groups
(UsAHA 2008) have recomnimended dormestic goats not be
allowed to graze in ocoupied bighorm sheep habitat becanse
of their gregarious natire and tendency to wander, W are
aware of the cortinuing debate and disassion (CAST 2008,
USAHA 2009) between wildlife advocates and sorms
domestic sheep or goat mdustry proponents and resource
managers regarding the aedibility or sdentific ment of past
findings; that debateis founded largely on criticisms of
experimerttal design or rigor, and limitations of drawing
Irferences about natiral dissase events when compared to
oonfrolled experiments in confined setfings. However, it is
WAFWAS colledtive opirion that enough is kneam about
potential pathogen traremission from domestic sheepor
oats to wild sheep that efforts towrard adnisving effecive
separafion are necessary and warranted.

Reducing rigk of disease ransmission onthelandscaps
by minimizAing or preventing assodation betwean wild
and domesticshesp or goats is a key management
strategy for WAFWA agendes (eg, Colorade Divisien

of Wildlife 2008, Montara Department of Fish, Wildlife
and Parks 2009). Legislation in Utah (House Rl 240
Supplernerit, 2008), Wiorning (Senate Enrolled Act

Mo 30, 2009 and Idahe (Senate Bill 1232 armended, 2009)
provides direction, authority and resporeibiliies for
addressing feral or stray livestock that pose a disease
traremission risk. Further, recent court nulings g, U5
Cnstrict Court, ale Case 09-0507-BLW) have mandated
separation betueen domesticsheep or goats and
bighom sheep, including mandatory non-use of grazing
allotments where effe chive separation could not

be assured.

& Recommendztions For Domestic Sheep and Goat Management in Wild Sheep Habitat
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Prindpal faderal land management agenades inthe western
U5, BLW and USFS, continue to review, revise, and update
polides on the managarment of domestic cheepor goats in
wild sheep halbitat (USDIBLM 1952, 1998, 2010; USDA Forsst
Seryice 2009, Additionally, several admiristrative trits of
the U5FS (Marthamn Region, Bodky Mourtain Reglor,
Southuest Reglon, Infermourt ain Regior, and the Pacific
Southwest Region) have desighated bighorm shesp as a
"Sensifive Spedes,” thereby mandatingspedal managemernt
emphasis. This incdudes: thorough reviews and analyses of
managemert actions that could affect populations of

bighorty sheep or their habitat to ersure their viability and to

precude demographic trends that would result in the need
for Faderal listing

Anmteragency Gl5-based dedsion-suppert ool
and GIS coverage maps that overlay cirrent
kighornsheep distribution with vacant and
active domestic sheep or goat grazing allotments |
and trailingroutes were finalized for 14 westam
states (WAFWA 2010a). These maps identify
areas where assodation between domestic sheep
or goats and bighern sheep could ecour on, or
adjacent to, lands managed by BLIW o USFS, and
also 1denitify areas that could prowide spatial
separation The maps further provide a context
for mationa peliar development, and belp
1dentify situations where proactive maragemernt
15 necessary to mirimize sk of assoclation
Although risk of disease transmission from
dernestic sheep or goats to wild sheepis widely
ackrouledged by wil dlife and land managemert
agendies, a nified set of management guidelines |
for roivirni g this risk has not yet been
adopted.

Insctne cases, results of contact betaresn
dernestic shesp or goats and wild sheep have
bean severs aenough to endanger antirs
populations of the latter. In Idahe, legislation
(Senate Bil 1232 amended, Way 200% mandated
collaboration between the Idahe Departrnent of
Fish and Garne and dormestic sheep grazing
permittess that identified BlPs to achieve
effective separation betwesn domestic sheep
andwild sheep on both public and private lands.
In speafic situations, implementation of BhPs
could lead to a reducedrisk of assedation. In
particular, BLPs implemented inopen, gentle
tarrain where domestic sheepor goats canbe
easily corfrolled and menitored can reduce nsk
of agsociation (Schommer 00%). Nevertheless,
BWPs that work inone situation may ot work in |
other sittations (Schommer 200, [

Consequently we recorarnend that managers take
appropriate steps to minimi ze opportunities for assedation
and, thereby the potertial for disease trarsmission in all

situations.
T
o~ w .

Idaho: Domestic Sheep
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'~ & Bighorn Sheep Distribution
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Management Recommendations

The recomraendations that fellow can be applied to state,
provindal, and territerial wildlife agendes, federal/zowm land
management agendes, wild sheep corservation orgarizations,
domesticsheep or goat producers or permittess, and private
landoumers, and have been strategically assigned to logical
categories. | is Imperative, however, that readers recogrize
these recommendations typically apply to rmiltple parties,
and that they finther recogrize that a multi-disaplinarny
and collaborative approa chowill produce the best outoomes,
both for wild sheep and for producers or permittees.
Diefiritions of various terms used throughout this doarnent
are provided in Appendix A

Although thess recommendations have been developed

by a working group largely comprsed of wildlife agency
persornel, cooperation between mimerous concstmned
partiesis aifically important to deriving on-the-ground
solutiors (USAHA 2009, Wild Sheep Foundation 2011).
Armnong these are state, provinadal, and territorial wildlife
agendes; federal/arown land management agendes; First
Matior or tribal representatives; domesticsheep or goat
producers of grazing parmittess; agriaadtural industry
representatives, wild sheep conservation organizations;
anvirorrnertal groups; acadernic institutions; and inferastad
individuals. As a result of informm ation contained hersin, it is
our hepe that collaborative disoussions will ocowr and that
those disaussiens yield resultsin the form of irmovative and
oollaborative site-spedfic delivery of programs such as the
British Columbia Wild/Domestic Sheep Separation Program
and the Wiroming Statewide Domestic SheepdBighormn Sheep
Infteraction Working Group.

Mary anthropoegenic and envirorrnetal factors (CAST 2008)
irfluence the demosraphics and wiabidity of wild sheep
populaticns. Some factors affecting wild sheep population
performnance can be marnaged whils others canmot.
Nevertheless, the suiding principle of owur affort has beento
seck effective separation” batwesn wild sheep and domestic
sheep or goats. There is no "one size fits all"risk assessmert
of regpiratory disease transmission betweer wild sheep arnd
dernestic sheep or goats. However, & comprebersiverisk
asgessment (qualitative and quantitative) is a aitically
immportart compenent for managing the potential for
disease transmission.

We recornmmend that wild sheep managers design and
implement managemert strategies by taking the first step
of aggessing and prientidng conservation value and relative
impertanee of wild sheep populations. The greater the
monservation value and the greater the risk of assodation
with domestic sheep or goats, the more aggressive and
cormnprehensive a strategy to ensure effective separation
should be To ensre that is the case we offer the following

& Recommendztions For Domestic Sheep and Goat Management in Wild Sheep Habitat
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BRECOMMENDATIONS TOWAPWA AGENCIES
Historic and suitable but cunently uno coupied wild sheep
rarge should be identified, evaluated, and cornpared against
anrantly o coupied wild sheep distribution and exisingor
potential areas where dotnestic shesp or goats may ocour

Risk assessments should be completed at least once per
decade (more often if warranted) for existing and potential
wild sheep habitat. These assessments should spedfically
idenfify where and to what extent wild sheep could
interface with demesticsheep or goats, and the level of risk
within these areas.

Following completion of site or herd-spacific risk
assessrnents, any ranslocatiors, population augmentations,
or other restoration and managament strateges
for wild sheep should mirnmize the likelihood
of association betueen wild sheep and domestic
sheep or goats. Agendes should:

+ Ayaid trarslocations of wild sheep Inte areas with no
reasonable likelihood of effective separation from
domestic shespor goats.

+ Re-avaluate planned translocatiors of wild sheep to
historical ranges as potental conflicts, landscaps
aondifiors, and habitat sutability changs.

+ Recogti ze that augmentation of a wild sheep berd from
discrete souroe populatiors poses a nisk of pathogen
transfer (CAST 2008) and thus, only use soures stodk
verified as healthy through a proper health assessment
MRAFWA 200%) for trarelocations. Source herds should
have extensive health histories and beregularly
moritored to evaluate herd health. Wild sheep managers
should evaluate tradeoffs between anti apated benefits
such as demographic, behavioral and geretic
interchangs, and the potential corsequendes of mixing
wild shesp from vanous souras herds,

*+ Develop and employ mapping or modeling technelogy as
well as ground based land uss reviews prier to
trarelocations to compare wild sheep distnibafion and
mevements with distribution of demestic sheep or goats.

F a translocation is implemnented and assodation with
detnestic sheep or goats occurs, or is likely to ocoar
bevond anidentified fimeframe or pre-determmiried
geographic area, domestic sheep or goat producers
should be held harmless.

The higher the risk of assodatonbetireen wild shesp
and domestic shesp ar goats, the more nfersively wild
sheep herds should be moritored and managed. This s
particularly important when considering "new” vs.
"augmerted" wild sheep populations.

¢ Site-spedfic protocols should be developed when

assodation with domestic sheep or goats is probable.
For example, dedsiors wonoerming percentags of
trarelocated wild sheep that muet beradio-collarsd

Management Recommendations 9
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for achieving desired monitoring intensities should
in part, be based upon the subsequent level of nsk
of assodation with domestic sheep or goats.

+ Imtersive monitoring provides a mecharism for
deterrnining proxdmity of wild sheep to domestic sheep
or goats and for evaluating post-release habitat use
and movermernts.

+ Budgets for wild sheep translocation projects should
indude adequate fimding for long-term monitorng.

Wild sheep managers should identify, analyze, and
araluate the mplications of connectivity and movement
cortiders behwesn largely irsular herds comprising a meta-
population agalret opportunities for indeased assodation
with dornestic sheep or goats. Analyses should indudes
distribution and confruty (Wack 2008) anong populations
of wild sheep and the anfidpated frequency of moverment
among or vithin wild shesp rangs. In doingse, the berefits

IRAFT COPY
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of genetic interchange and its resultant mplications

for population viabiity, st bewelghed against the risks
of disease traremission Bleich et al. 1990), espedally if
dispersing or wandering wild shesp could travel aross
dornestic shesp or goat grazng allofments or trailing routes,
privateland heldings or other areas where the potertial
transfer of endernic pathogens from aninfected wild herd
te a naive herd could ocour,

Rermoval of wild sheep kroury, or suspected to
have dosely associated with dormestic sheep or goats
15 considered fo be an effactive matagemernt tool.
Atypical movernents by wild shesp can heighten risk
of association with dotnestic sheep or goats. Additional
measres o achieve effe ctive separation should be
imnplemented if such assodation ocours. However, ramaval
of wild sheep from ocaupied, rormally-antidpated wild
sheep range is not always the best management cption
Continuous nisk of assodation exists
during active grazing seascns when
domestic sheepor goats are grazed within
mormally-anficipated wild sheep range.
Thus, rermoval of individual wild sheep
i5 an ineffective method for maintaining
separation, atud has potentially negtive
corsequences for population viakility
Ramowal of wild sheep should ocour only
after aitical evaluation and farther
implementation of measires desighed
to minimize assodationand enhance
effective separation

Wild sheep populations should have
pre-determnined population objectives,
and should be managed at agresd -upon
dersifies to minumizs the potential for
dispersal. Becanse some dispersal ocoars
regardless of population density, somenisk
of assodationis alvways present If dotmestic
sheep or goats are withinrange of
dispersing uild sheep

Agenicies should develop a written
protocol to be implemented when
association between wild sheep and
domestic sheep or goats is confinmned.
Netification requiraments, appropriate
response and post-contact menitoring
aptions for both demesticsheep and goats
and dispersing or wandsring wild sheep
y . should be induded . Marecver, wildlife

|5 agencies should collaborate with
agnioultural agencies, land management
agendes, producers and permittees,
erazngindustry represent atives,

10 Becomamendations For Domestic Shesp and Goat Management in Wild Sheep Habitat
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and wild sheep advocates to develop an effective, efficent,
and legal protocol to be implemnented when feral or
abardoned dotnestic sheep or goats threatento assodate
with wild sheep but for which no cwmer can beidentified.
Written protoool examples are provided in Appendix B
{British Columbia Fish, Wildlife and Habitat Management
Pranch) and Appendix C (Wyorming Game and Fish
Departmeant).

Wildlife agendes should develop databases as
a systern to report, record, and summarize association
betwreen wild sheep and domestic sheep or goats and
its oukaorme: the WAFWA WSWG website
bt daranarwratwra orghimnlAvswe shimliwould be a logical
hest, Purther, wildlife managers and federal/arowm land
managers should enoowrage profpt reporing by the public
of observed proxmity betwesn wild sheep and demestic
sheep or goats.

Wild sheep managers should cocrdinate withlocal
wead or pest managemert districts, or other applicable
agendces or orgarizations irvolved with weed or vegetation
managamert, to predude the use of domesticsheep
or goats for noxions weed or vegstation control in areas
whers assoclation with wild sheep is likely to ocaur
Agendes shodd provide educational irforrnation and
offer agsistance to such dism oz regarding disease nisks
assodated with domesticsheep or goats. Speafic puidelines
iPybus et al. 1954) have already been developed and
implemented i Brifish Colurmnbia, and are availlable at:
httpefAaranar for gov be cahipfpubli catiorns 000 6/

Speafic protocels for sampling, testing prior to
translecation, and responding to disease cutbreaks
should be developed and standardized to the extert
practical across state and federal prisdictions. Several
captire and disease-testing protoccls have been developed
and are avallable to wild shesp marnagers Foster 2004,
UC-Davis 2007, WAFWA 2008). Frotocols should be reviewed
and updated as necessary by the WAFWA Wildlife Health
Corrnittes (WHC) and presented to WAF WA Dire ctors for
endorsement. Once endorsed, agendes should implement
the protoools, and the WHC shedd lead an effort to firther
refine and ensure implementation of sald protocols.

Agerides should cocrdinate and pool resources to support
the ongoing laboratory detection and irterpretation of
mportaryt diseases of wild sheep Purthermere, wild sheep
managers should support data sharing and development
and use of standardizad protocols (WAPWA 2008).
Interagenar communication betwesn wildlife disease
experts such as the WAFWA Wildlife Health Committes
MWHC) showuld be encouraged to enhance strafegles for
moritoring, managing and improving bealth of wild sheep
populaticons thronugh cooperative efforts.

Wild sheep managerment agendes should develop
educational materials and outreach programs to identify
andirterprat the risk of assodation between wild sheep
and domestic shesp or goats for producer groups, ouners
of arnall and largs farrn flocks, animals used for packing
and4-H arimals. In seme cases, regulation may be
necessary fo maintan separation.

RECOMMEMNDATIONS TGO BLM, USFS, PARKS,
PROTECTED AREAS AND OTHER APPLICAELE
LAND MANAGEMENT AGENCIES

Joirt faderal land managsment agency guidelines on
matiagernert of domestic sheep or goats inwild sheep
habitat should be developed and induded inbroad agency
policy doaarnents. Gaidelines should be based or the need
to mirmize risk of assodation and provide effective
separation between domestic sheep or goats and wild sheep.

y: Debra Harpilton [CDEGY
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Approved guidelines should net indude an autormatic
"sunset" provision or expiration date but, if thereis a
maxirmm lengevity (e, a "sirset davse") specified by
federal policy and if appropriate and dmely review carmeot
be completed, sudelines should retnain in effect, rather
than becaming obeolete, untll any mandated review can ke
completed.

The use of demesticshesp or goats as pack animals by
persons that travel inidentified wild sheep hahitat should
be probibited by the appropriate management agenay g,
USDA Forest Service 2011). Where leg=lation or regulations
are ot already in place, an outreadh program to inform

Fhoto'byr: Ted Borda (Borda Lan Company)
Oregon: Domestic Sheep
& Bighorn Sheep Interaction
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potential users of the risks assodated with that activity
should be implemented to discourage use of domestic sheep
of goats as pack animals.

Land managernent agendes that regulate or ars
responsible for domestic sheepor goat grazing allotments,
trailing routes, vegetation management, use as pack stock,
or any other uses nwolving demesticshesp ar goats should
only authonize such usels) cutside of ccoupled wild sheep

rangs.

Land managernent agendes should require immediate
netification by parmittees and their herders of assodation
batyresn wild sheep and dornectic sheepor goats and inne
case should it be more than within 24 heurs of any such
eyart, Notification procedurss, including phone manbars
and contact iInfermation for permittess and se of satellite
phones n backcountry setfings, should be cutlined in
Armual Operating Instructors for grazing allotments and
trailing permits, and should include corsequences for
failure to report.

Land managernent agendes should map active and
nactive dernestic shesp or goat grazing allotments and
tralling routes, iInduding information on dates of use and
cotttact inforrnation for responsible grazing or trailing
pertittess,

Land management agendes must ensure that advance
yritten nstuctions Euch as USFS Arnrmal Cperating
Instruciors) exist, and that they address
marnagement, retrieval, and disposition of
domestic sheep or goats present on public lands
prior to or after perrnitted grazing or trailing
dates.

Land managemert agendes should work
aollaboratively with state, provindal, and
territorial wildlife and agnioaltural mterests to
develop umtten agreaments that address
maragement, retrieval, and disposition of
dernestic sheep or goats ocoupying public lands
where thers is o permitted 152 Such
agresments should alse address the presence of
feral sheep or goats and other exctic ungulates,
espedally ovires such as aoudad, red sheep,
urial, or argall that are detected on public lands.

Land managemert agendes should review
domestic sheep allotment boundaries or other
use areas, sudh as trailing routes, and
reconfigure boundaries or routes to avold or
minimize overlap withoccupied wild sheep
habitat Techriques available to acoomplish this
include the 1ge of geographic or topographic

12 Becomamendations For Domestic Shesp and Goat Management in Wild Sheep Habitat
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barriers that enharnce spedes ssparation, and temporal or
spatial separation resulting from implermnentation of nowel
dernestic sheap or goat grazing managernent strateges.

Land maragernesnt agendes should tndertake habitat
enhancements that tnprove wild sheep habitat outside
allatmert boundaries in aneffort to attract wald sheep awray
from domestic sheep allotments.

Land management agendes should indertake water
developrnents to divert wild sheep away from domestic
sheep allotrnents or dorestic sheep or goats away from
areas wead by wild sheep.

Land maragernent agendes should ensure that Arral
Cperating structions require carsfil management ard
vigilant herding to mirimize potenfial assedation between
wild sheep and stray domestic sheep or goats. A coumton,
ot -of f irwentory of domestic sheep or goats must be
required as a condifion of operation wath follow-up
provisions to accourt for missing lvestock.

In areas of highrisk of assodatior, trucking should be
required to minirnize risks assodated with railing. Trudking
of dernestic sheep or goats is prefarrsd to Taling becauze
thereis less chance of straying and, thersby less likelihood
of aggociation with wild sheep, partiad arly when dotmestic
sheep are In estrus.

Land management agendes should require marking of all
permitted dermestic sheep and goats to provide for rapid
oumership identification of stray animals.

In the everit of railing, on-site compliance monitaringto
minimize strays must be conducted by the parmittes or the

land managemert agency.

Land use or resouras managernent plans showld expliatly
address the potenfial for domestic sheep ar goats to
assodate withwild sheep. Land 1se plans should evaluate
the sutability of permnitting activities rwvolving domestic
sheep or goats, and determine the best course of acionwith
respect to wild sheep conservation. Plans should also
identify general areas of publicland where domestic sheep
of goats carmot be permitted for weed confrol, comrmerdal
grazing, recr=ational padking vegetation managsment, of
other uses.

Land management agendes should coordinate with
appropriate enfifies tvolved inwead control programs that
use domesticsheep or goats on public or Crown lands
Fybus et al. 1994), adjoining private lands, or state,
provincial, and territorial wildlife habitat management areas
to minimize sk of assodation betueen domnestic sheep or
goats and wild sheep,

Within occupied or suitable wild sheep habitat, where
topography, vegetation, and other parameters allow
cotwersions of allotmments from dormestic sheep or goats
to types of domestic livestock that pose a lower risk of
dizease ransmission to wild sheep should be moplernented.

Within suitable, historic wild sheep habitat not ourrently
oooupled by wild sheep, agenades should ret corvert cattle
grazing allotments to domestic sheepor goat grazmng,
or allows trailing if restoration of wild sheep populations
15 an agency goal.

Ianagement Becommendhtion: 13
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Urider emergency conditions, stedking of allotments not
aurently under permnit to domestic sheep or goats should be
permitted orly after an adequate risk assessment has been
cornpleted. Any sudh assessment must inchude appropriate
deaunsantation and the condusion that effective separation
caribe assired, and can be accomplished via projectlevel
WEFA analysis.

Land management agendes should incorporate state,
provindal, or termtorial wild sheep management plars
aither in, or a5 supplemerts to, federal resowrce or land 1s5e
managetmnent plans, and collaborate with wil dlife agencies to
ensire cornprabsnsive risk assessments (Cifford ef al. 2009,
UsDA Forest Service 20104, b of domestic sheep ot goat
grazivg allotmerts or trailingroutes in wild sheep habitat
are thorough and complete. To acoomyplish this objective,
trairing adequate to allow the preparation of such
assessinents must be provided.

Pheto bar

+Todd Mordesn (HIGPC)

Whers mand atory tuffer zores frequently dted as a
minimurm of % airline miles [14.5 lan ) betusen domestic
sheep ar goats and wild sheap have been used to minimize
agsodation, it should be recogrized that buffer zones apply
to berds or populations of wild sheep, rather than individual
wandering wild sheep. Insome cases, buffer zanes have
been effective in reducing assodation beturesty unld sheep
and domestic shesp or goats. However, In corfignious wild
sheep hahitat where movements by wild sheep have the
potential to exceed q prioviexpectations, buffer zones may
ot be effective or pracical Schommer and Woolever 2001).

Topographic feahres or other natural or man-made
barriers iz g, fernced, interstate highrays) can be effecive
Inminimizng assodation between wild sheep and domestic
sheep ar goats. Site-gpedfic risk assessrnents should be
complatad to evaluate the efficacy of using natiral barriers,
defined buffer zones, or other actions to mirinze nsk of
contact. Gven the wide rangs of ciroumstances that exists
acress nrisdiciors, buffer zones may not be neededin all
situations. Conversaly, buffer zones should not be preduded
as an effective method to address potential assodation
betureen wild sheep and dotnectic sheepor goats.

Land managernsnt agendes, in eollaboratiorn with
risdictional domesticsheep or goat health agendes,
sheld work with producers and pernmittess to prevent
tirnout or use of sick or diseased domestic sheepor goats
on grazdng alletments and trailing routes. Sick or diseased
dormestic sheep or goats can inaease risk of assodation
with wild sheep becaise they likely are less able fo keepup
with their bands and are more prone to straying. Sick or
diseased animals observed on the range should be reported
to land management agency personnel immediately and
inter-agency aeordination to address the situation should
protoptly ocour, Purther, resporsible agendes must require
that domestic sheep or goats are n good health before baing
firned out. For example, Albarta and
Britich Columbia have developed health
cerfification profocols (Pybus et al.
1584) that rmust be complied with
before domestic sheep are turmed out
for vegetation managstnent in conifer
regeneration efforts (available at:
hittpeManana for govbe cadfp/
publications 00067, We emphasize
that the higher the rizk of assodation
betwreen domestic sheep or goats with
wild sheep, the higher the certainty of
domestic arimal health should be.
Further, it must be recogrizad that even
dirically healthy domestic sheep or
goats can still carry pathogens that are
traremissible to wild sheep, and thue,
pose a significant risk to wild sheep,
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Proportional to risk of assodation between dormestic
sheepor goats and wild sheep land management agencies
should weork with stakelwldersto impletmert a variety
of management pracices. Examples indude: herders,
dogs or other suarding arimals trained to repel ammals
foreign to domestic sheep bands of goat flocks (wandering
wild sheepor various predators), regular courtts, removal
of sick arimals, confinement of domesticsheep or goats
at night, adequate fencing configurations, covenants,
allotrmert retirermernts, conversionof dass of lvestodk,
trucking versus trailing, and others. Effectiveress of
managetnent practices designed to reduce risk of
assodation are reot proven (Baurner ef al. 2009, Schomimer
20085 and therefors should ot be solaly relied upon fo
achieve effective separation. Such pracices could however,
help achieve separation when applied outside of ocapied
wild shesprange or cornected and potentially mitigate
mpacts assedated with straying domestic sheepor goats,
or wanderng wild shesp.

Land management agendes and wildlife agendes
should cooperatively manage for quality wild sheep
habitat and routirely monitor habitat to detect changes

in conditien.

In areas whers assodation between wild sheep and
dernestic shesp or goats 15 likely, land management agericiss
should post advisory sigre at trallheads, campsroinds,
and other high-use areas that are designed to educate
visitors about the issue of interaction and to encourage
prompt reporting of assedation of wild sheep with dormestic
sheep or moats. Agendes should also ensure that individuals
keep dogs under immediate voice control or onleash to
prevent scattering of domestic sheep of goats in parmitted
areas, of dishurbances to wild shesp.

Land management agendes should deatly define
the proossses, protoasls, and tmelines for short-tarm
oT emergatcy managameant actons when infervention
iz needed to mirimize risk of assoclation betueern yild
sheep and domestic sheepor goats.

Land maragernent agendes should develop prograrms
to foster and recognize the benefits of compliance,
cooperation, and cest-sharingin offorts to prevernt
cornrningling of wild sheep and domesticsheepor
goats on shared ranges.

In collaboration with wild sheep management agencies,
land management agendes should nvestizate and
myplement anopon to allow the permittes or producer, or
appropriate agency representatives, to remove cormmingling
wild sheep and, where not already established, develop or
darify legal authority for removing stray dormestic sheep
from public lands by lethal mears.

Risk assessment should be conducted on an appropriate
mographic scale regardless of nuisdictional boundaries.
Recognizing the limits of regulatory autherity, land
matagemnent agendes should consider private in-heldings
and adjacent private lands when condudingnisk
asgessments.

Land managamesnt agendes should dosely evaluats
timing of permitted domesticsheepor goat grazingor
trailing activities to reduce risk of disease fransmission.
For example, grazing estrous domestic farnales heightens

Fhot hoane Srennhoff {CFW
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attraction and indeases the probability of assedation
between wild sheep and domestic sheep and should be
eliminated whers benefits can be acaued.

In areas of high risk of assodation betirsen wild shesp
and domestic sheep or goats, agendes and permittess
should ensire enhanced moritoring of grazing and trailing
patterre usng global positicring systerm (GPS) collars or
other tedmnology that provide detailed data en movements
and grazing patterrs. While enhanced moritoring will not
reduce risk of assodatiory, it is vital for developrnent of
mearitghil risk assessments and to ensures appropriate
managetnent recomnimendations are taken to achieve
effective separation.

RECOMMENDATIONS TOQ WILD SHEEP AND
OTHER CONSERVATION ORGANIZATIONS

Regnize and support efforts of wild shesp managsment
agendes atd mdustry leaders in rmalntairing effective
separation

Asmist wildlife and land managemert agendes with
development of nfermational brodnres and other
materials that identify and explain risk of assodation
betureen wild sheep and dormectic sheepor goats.

Assist wildlife and land managemert agendes with
educational efforts regardingrisks assodated with the
use of domestic sheep or goats as pack animals in wild
sheep habitat. If use is autherized, sncourage pariapants
to desely control, tether, and night -pen their pack stock.
Eneourage prompt reporfing of assoclation befueen wild
sheep and domestic sheep or goats, and promote a reporting
system for monitering assocation betwesn wild sheep and
domestic shesp or goats.

MMaintain or establish open lines of corrmurdcation with
dornestic sheap or goat producers and industry
orgarizations to reduce polanzation. Jointly organized and
aooperatively-funded workshops onrisk assessment,
ldenfification of pracical strategies to acdhisve effective
separaion, development and distribution of pamphlets or
brochires, and public speaking opporturifies are tangible
examples of collaborative, mult-disdplinary approaches to
address potential disease transmission.

Contnue to negotiate alternatives or incentives for domestic
sheep or goat parmittess to shift their operatiors to grazing
allotrnerts ourside of wild sheep habitat. Advocate that
permmittess corwert to a different dass of livestodo with lower
risk of disease ransmissionor walve parmnitted demestic sheep
o geatuseln areas where sk assessmertt indicates high
potential for assodation with wild sheep.

Encourage and support development and funding
of cooperative research, and encourage agencies and
corsarvation groups to cotnmmit resolroes Ne cessary
to malnfain wild sheep populatiors.

SUGGESTED MANAGEMENT PRACTICES FOR
DOMESTIC SHEEP AND GOAT PERMITTEES

The following suggestions are based largely on
recommendatiors provided by CAST (2008), Bawmer <t al.
(20085, of USAHA (2009), and are intended to provide a
responsible and commor-serse approach for reducng risk
of assodationn However, there is o sdence-based evidenoe
or evaluation that assesses the effectiveness of these actiors
to reduce risk or enbiance separation (5 dhornrmner 200,
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Implerment the following reporting and record keeping
procedires or wse an exsting standard such as the BC
(Appendix B) or Wirerning (Appendix C) models:

+ Require prompt, acctrate reporting by herders working
an dotnestic sheep or goat grazng allotmerts whers
assodation of wild sheep with demestic sheep or goats
Is possible.

+ Support flusncyin English or ranslaters for forelen
herders in order to fadlitate acourate reporting

+ Require sheepherders to use cellular or satellite phones
or two-way radics, and location equipment such as GPS
recaivers to report and record grazing movernents and
ancoliters with wild sheep. Sesk cost-sharing
partrerships for providing commumications equipment
whenan operator changes grazing managemeant
pracioss for the sole pirpose of mirimizng domestic
sheep assodation with wild sheep. Partrerships could
ndude wildlife management agendes, federal land
marnagers, or private orgarizations.

+ Require herders to record GPS locations, counts, losses
and other information in a logbook.

Place orly experiered, informed and responsible sheep-
herders on allotments located near wild shesp habitat,

Ersure that all domestics are individually marked and
traceable o source flocks.

Conduct full counts when trailing, immediately ary time
scattering ocours and regularly during general grazing.

Drevelop agrearnents betuseen permittees and wil dife agencies
that provide for locating and reacquiring all stray demestic
cheap, either dead or dive In the event of missing domestic
sheep, & amprebensive seard: should be inidated irmrmediately
and the land manager and state wildlifs agenoy must be
nofified of missing and subsequent recovery of animals.

Develop a detection and response protocol that madudes:

+ Reporting of wild sheep and domesticsheep assodations
fanimal coumts and GPS location) to the appropriate
wildlife agenoy

+ Reporting of stray or missing dotnestic sheep to the land
managemnent agency who will, o tum, report that
inforrnation to the wildlife agency.

+ Removal of stray dormestic sheep by the permittes,
land manager or wildlife agency persorel.

+ Removal of individual commingling wild sheep by
wildlife agency personrel.

+ Collection of standardized diagnosticsamples from stray
domestic sheep or commingling wild shesp.

Utilize the following railing procedires:
+ Conndudt full courits when moving on and off each
allotrnentisraming sits.

+ Tmack dotnestic sheep through "driveway " areas that pass
through ocoupied wild sheep habitat.

+ Tmack inwater (if needed) to reduce straving.

+ Imrnediately rarnove animals unable to stay with the
flock/herd and move them to a bass property.

+ Ayoid trailing mere than & miles per day and stop railing
when sheep or lambe show signs of fatigue Provide for a

"babysitter” or removal of lagaing sheep when trailling.

+ i the event that all animals canrot be acooimted for,
the permittes must advise the responsible agency and
nitiate efforts to locate missing animals and implement
rermoval protocol as necessary

sick dernestic sheep should be rernoved from allotmernts
immediately and must never be abandoned.

Fhota- b faron Beid (BE FLMR
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Select herder's camnp, nighttime bedding ground,
and midday bedding ground locatiors that maintain
cornrourication betueen giard dogs and herding dogs
by smell, seund (barking and sight, and to taks advantage
of differerices 1 the sleep ardes of guard dog and herding
dogs. Flace mature and effective guard dogs and herding
dogs with domestic sheep (at least 2 of each per 1000
arimals) and do notusefemals doge inheat.

If grazingon federal lands, comply with established
bed ground’ standards. Where conditions permmit,
corsiract termporany electric or botndary fences
to enzure that domestic sheep ramain withinsela cted
bedding grotnds.

SUGGESTED MANAGEMENT
PEACTICES ON PRIVATE LANDS

Recognize that domestic sheep or goat farmingon private
lands canirfluence wild sheep population viakility on
adjacent public or other private lands.

Report arny observed assodation betureen wild sheep
and dormestic sheep ar goats oror near private land
to the appropriate wildlife corservation agenay

Cooperate with wildlife agendes in reporting and
remaoving feral sheep or goats and other exclicbovine
ungulates such as acudad, red sheep, unal, or argall
that are detected within or near wild sheep habitat.

Participate in cooperative educational efforts to erhance
understanding of the issues of disease transmission between
dernestic sheap or goats and wild sheep.

Dotk release or leave unattended domestcsheep
or goats In areas where they may seek, or be sought,
by wild sheep.

Cooperate with appropriate agendes, agricufiral and
producer assodations, conservation organizatiors, and other
inferested stakeholders to develop effecive, comprehersive
risk marmgemernt approaches to help ensire effective
separation between wild sheep and domestic sheep or goats,
corslstent with private property rights in and near wild
sheep habitat.

+ Pogsible approaches indude, but are not lirmited to,
changing spedes or dass of livestock, purchase of land
ar the domestic sheep or goats, use of methods to ensire
plysical separation, or development of conservation
incentives, bylaws, covenants, or legislation.

Congider partmerships with noen-goverrmental
orgarizations and wild sheep advocate groups for cost
sharing on risk managsmnearntinitigation stratesies such

as fenang, or other dornestic sheep or goat management
actions that reducerisk of disease fransmission from private
flocks to wild sheep.

Suppert "effective separation” fendng standards that
are designed to prevent nose {o-nose contact and asrossl
transrission through adequate physical distance, in order
to reduse fransmission of respiratory diseass agents.
Examples indude: electric outriggst fenes (2 feet from
page faovery) wire fencng) and double fendng bwo page-
wire fences with a minirnum spadng of at least 10 feat).
A combination of fendng methods with or withoeut the
uze of effective livestock guardian dogs may bemost
effacive fo ensure that wild sheep do not ploysically
cotttact dornestic sheep of goats on private land.

Partidpate in or suppert cooperativereszarch to enhance
understanding and test mitigation protocols for diszase nisk
managemesrt.

Carefully consider the consequences of using domestic
sheep or goats for weed control on private lands where
assedation with wild sheep could ocour Work with
agendes to develop altarnative weed management
strategles to reduce risk of assodation while adequately
rmataging weed problams

Fheto by: David Wetzel (Terxss Bighomn Scciety]
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Glossary of Terms

Allotraent: A portion of a landscape where livestodk grazing
of a plant corrnurity is presaibed according to a spedfic
land wee plan or legally defined resulatory atuthority

Anmual Cperating nstucions: Spedficlanguage nduded
n a term grazingor trailing permit fils; reviswsed eadh year
with the permittes, prior to humeut of livestock on a grazing
allotmert or trailing route.

Aszsodation: Clese proximity betwesn wild sheep and
dernestic shesp or goats, potertially leading to dirsct
physical contact and potential disease transmission.

Angment: To intentonally introducs wild sheep from one
o more sowrce populations into another existing wild sheep
population, to erhance the reapient population
dermographically or genetically

Buffer zone: A defined and delineated spaceon a landscape
established by wildlife managers to reduce assodation and
the potential for disease transmission between wild and
dornestic sheap or goats acoss that seographic space.

Bigharn sheep: A member of the spedes Owiz cavadensiz
foumnd throughout the mountaire of western North Arnstica
from the Peace River in Canada to northem exi oo and east
to the Badlands of the Dakotas.

Contad: Direct contact between body parts of twe ardmals
during which a disease might be traremitted from one

to another. In this dooument, "contact” typically refers

to mese-to-rose or face-to-face inferactions that may lead
to the trarermission of respiratory disease via secations

or aerosols. Synonymous with "hteraction”

Cormedivity Creating or malntalning networks of habitat
that conredt fragmented habitats, thie linking population
segments of wildlife. Conmectivity allows gene flow and
enhances long-term spedes survival.

Conservation Ineentives: In direct contrast to regulation-
based conservation, ncertive-based conssrvation provides
econommic, management or esthetic benefits to individuals
o corporations to encourage therm to conduct management
activities that have posiive corservation cnsequeance to
wildlife or waldlife habitat. Examples are: private land
conservation easements, direct lease agreements for grazing
nights for conservation purposes, of a radesexchangs of
equal value grazming rights amenyg various partrers o
minimize wildlife-domestic livestock conflict.

Die-off: A large-scale mortality event that impacts mary
arimals from a population and may have significant
dernographic consequence for the long-term persistence
of that population. In this repert, such rortality events ars
usually caused by respiratory disease epidernics irvolving
bacterial or other pathogens alone or in varlous
combinations.

Dizease: The word disease means literally "free of 2age”
Cisease 1s ary impaimment that modifies or interferes with
nerral functions of an amimal, nduding resporses to
erwirorrnental factors such as maritcn, toxicants, and
dirnate. Typically, diseass involves traremission of, and
axposure o, some infections agert but it may irmvolve not-
irfecticus causes such as congerital defects.

Dispersal: The process whereby individualsleave one
hakitat or landscape to sesk another habitat or landscape
inwhich to live

Double fencing: Tuo fences nanring parallel around

a landscape or pashure to prevent contact between animals
acress the fence line, desigred to inhibit disease
traremission

Effective separation: Spatial or termporal saparation
betyrean wild sheep and dotnestic sheep or goats, resuliing
inmirimal nisk of corfact and subsequernt fransmission
of respiratory dissase befwesn ammal groups.

Feral Ananimal of a domesticspedesthat resides in a non-
dotnestic setting and is rot presently owred or controlled.

Historic habitat: Based on historic records, lands caps that
was previously ocoupied by bighom sheep and theught to
have provided necsssary requiremerits to sustain a wild
sheep population through time.

Interacd ore Direct confact betuesn body parts of tue
animals during which a pathogen might be traremitted
from one to arother. Inthis doammert, "interaction”
typically refers to rose-to-rese or face-to-face interaction
that roay lead to the transrission of respiratory diseass
via secretions or astosols. Synorymous with "Corfact”,

Metapopulaton An assemblage of populatiors, or a systerm
of local populations (dernes) corme cted by movernstt of
individuals (dispersal) ameong vareous population segmerts.

Mowement corridar: Routes that facilitate moverment
of animals between habitat fragments.
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Decupied habitatrange: Suitable habitatinwhich
a wild sheep population currertly exists.

Prefared Aspedfic management acionthat should be
cheseriover another, whenevsr possible:

Radio collars: Transmitters fitted on neckband material
to moenitor animal locatiors.

Global Positioning System (FPS): A radio transmitter fitted
on reckband material linked with orbiingsatellites; arimal
locations can be predsely triangulated from space, withthe
location data thenelectronically stored in a mernory chip or
transmitted by various methods for data refrisval.

Wery High Frequency (VHF) Aradic transmitter fitted to
neckband material transmitting in the Very High Frequenar
range that can be located from the grownd or airaaft weing
a telemefry receiver.

Remaoval: Physical extraction of domestic sheepor goats,
or wild sheep to eliminate (permanently or temporarily)
ocoupancy of that range or habitat.

Fisk/Risk Assesament/Risk Managerment: In this corfext,
evaluation of the probabiity that 4 wild sheep population
could experience a disease evert with subsequent
dernographic rnpacts. Identification of what factors

might confribute to the probability of a disease event.
Management actions taken to reduce the probability

of exposure and/or infecion among or behireen animals.
Examnples of risk managamert indude separation of infected
and nor-infe cted animals, reatment of infected individuals,
vaccination, maripulations of the hest envirormment,

or maripulations of the hest pepulation.

+ Cualitative Risk Assessment: Interpretation and analysis
of factors that carmot necessarlly bemeasired.

+ Cuarfitative Rigk Assessment: Use of tangible data
and measuramerts,

Spatial separatior: A defined physical distance betusen
arirnal populations.

Stray: A dernestic sheep or goat plirsically separated
from its flock or band.

Stressor: A spedfic acion of condition that catses
ar arimal to experience stress and the subsequernt
phwsiological results of that stress.

Suitable habitat Landscape that has all necessary

hakitat requirements to sustain a wild sheep population
through time.

Tempeoral separaton: Segregating animal pepulations over
time to prevent assodation, such that they may ccoupy the
samne physical space bt at different times.

Thirharn sheep: A merber of the spedes Oyisdalli
ooauring it Alaska, Yukon Tarritory, Nerthwest Territories,
and nerthem British Colurmtbia.

Transmizsiore The plysical transfer (direct or indirect
mechanisms) of a disease agent from ore arimal to ancther,
elther within an animal population or betwesn arimal
populations. b some irstances, transmmission can lead

to full expression of disease nindviduals or populations.

Transplant: An intentional movement of wild sheep from

a sowrce population to other suitable wild sheep habitat,
aither aurently ocapied ornot. (Also called “trarelocation'
I sormne doounants )

Trailing: The plarmed arnbolatory movernent of domestic
sheep or goats adoess a landscape or wathin a comdor to
reach a destination where grazing or use will ke allowed.

Unoccupied habitatrange: Sutable habitat inwhich
a wild sheep population does not aurently exist.

Wiability: The demographic and genefic status of an animal
population whereby long-term persistenice is ikely

Wandering Wild Sheep: Wild sheep, primanly bt not
always young, sexually-roature rams, o ccasionally traveling
outside of rermally antidpated or expected wild sheep
rarge and adjacent habitat. Remoeval of wandering wild
sheep typically does not have population-level implications
for wild sheep. Cormersely, faihure to respond to wandering
wild sheep may result in significant, adverse population-
lewel impacts.
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British Columbia Domestic-Wild Sheep Separation Project Contact Protocol

The following protocols cutline the steps fo be taken when reports of wild sheep contact
with domestic shesp are received by the Ministry of Environment in one of several ways:

1. Regular report from public to regional office (Conservation Officer Service or Wildlife Section):
« Contact reported to Reglonal office.
+ Assessment of situation by sheep bislogist and COS, in consultation with wildlife veteninanan
+ If dose cortadt is confinmed and is considerad a high risk sitiation, corsider the following options:
a. Kill highorm and save carcass — sample bighom andfr domestics in corsultation
yith wildlife veterinarian
b Contirme to moniter bighorm herd inarea - obeatve and record gereral signs of health
2. Do nothing - but keep recerds
+ If contact is imsubstantiated/corsiderad low risk, contime to monitor bighon herdin area,
alert and encourage mitigation measures with domestic producers in area to ensure separation

2. Regular report from public to Call Line.

+ Contact reported to Call Line; Call Line staff forwards to regional CO5

+ Azsessrnent of situation by COS and sheep biologst, in corsultation with wildlife veterinarian

« If dose cortact is confinmed and is considered a high risk situation, corsider the following options:
a. Kl bighomm and save carcass - sample blghorm andsbr domestics In corsultation

yth wildlife veterinarian

b Continue to meriter bighorm herd inarea - obsatve and record gereral signs of health
<. Do nothing - but keep records

« If corfact 1s wrsubstantiated /considered low risk, contine to moritor bighom herd in area,

alert and encourages mitigation measures with dotnestic producers in area to ensure separation

3. Out of hours call from public to Call Line,
+ Corttact reported to Call Line: Call Line staff forwards to regional COS officer-on-call.
+ Agsessment of situation by COS officer-on-call - contacts sheep biclogist and wildlife veterinanan,
If possible for corsultation
+ If sheap hiologist and wildlife vetermarian cannot be confacted, biologist and veterinar an will support
Q05 deasion and action. COS will inferm shesp biclogist and wildlife veterinanan by emal of the situation
and action taken.
« If dose contact is confinmed and is considered a high risk situation, consider the following options:
a. Kill bighomm and save carcass - sample bighorn anddor domestics in corsultation
with wildlife veterinariarn
b Continue to meriter bighorm herd inarea - obsatve and record general signs of health
< Do rpthing - but keep recards
+ If eorfact is tnsubstantiated/considered low risk, continue to moritor bighotm herd in area,
alert and encourage mitigation measures with domestic producers in area to ensire separation
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GOVERNOR
DAVE FRELDENTHAL

Wroming Game anp FisH DeparTMENT TERotr CLEveLAND

COMMISSIONERS
5400 Bishop Blvd. Cheyenne, WY 82006 BN AL Gy Lt
Phone: (307) 777-4600 Fax: (307) 777-4610 S A
JEARY GALLES

Wab site: hitp:/igl.state wy.us

WERRY POWERS

MEMORANDUM
TC: Wildlife Division Ernployess
FROM: Jay Lawson, Chief, Wildlife Division

COPY TO: Terry Cleveland, Grege Arthur, File

SUEJECT: PROTOCOL FOR HAMDLIMG THE COMMINGLING
OF BIGHORN SHEEP AND DOMESTIC SHEER/GOATS

Due to the threat of disease transrmission and subsequent bighom sheep die-offs, the following
protocol should be followed.

“Wandering Bishom Sheep:
Where there is known, suspected, or likely contact by a wandering bighom sheep
with dernestic sheep/soats:

+ If possible, that bighomis) should be live-captured and transported {ohe-way)
to our Sybille Research Unit

+ [f that bighomis) cannot be live-captarad, that bighomi(s) should be lethally rermoved
{per authonty of Chapter 56) and, if possible, transported {aither whole or sarnples)
to our Sybille Unit or our WGFD Lab in Laramie

Stray Domestic Sheep/Goat:
Where thete 18 known, suspected, or likely contact by a stray dornestic sheep/goat
with bighom sheep:

+ The cwner of such livestock should be notified and asked to rarmove the stray sheep/goat
to eliminate the threat of disease transmission; however, 1t will be the owner's prerogative
to determine what course of action should be taken.

Reporting

All docurnented cornrningling and any actions taken rust be reported to the employee's
imrnediate supervisor, Wildlife Adrrnistration as well as the Bighorm Sheep Worldng Group
Chairman, presently Kevin Hurley

“Conserving Wildlife - Serving People™
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WESTERN ASSOCIATION OF
FiSH & WILDLIFE AGENCIES

“Delivering conservation through
information exchange and working partnerships”

Alaska Department of Fish & Game
Alberta Fish & Wildlife Division
Arizona Game & Fish Department
British Columbia Ministry of Forests, Lands and Natural Resources Operations
California Department of Fish & Game
Colorado Parks & Wildlife
Hawaii Division of Forestry and Wildlife
Idaho Department of Fish & Game
Kansas Department of Fish and Parks
Montana Department of Fish, Wildlife and Parks
Nebraska Game & Parks Commission
Nevada Department of Wildlife
New Mexico Department of Game & Fish
North Dakota Game and Fish Deparmment
Oklahoma Department of Wildlife Conservation
Oregon Department of Fish & Wildlife
Saskatchewan Ministry of Environment, Fish, Wildlife, and Biodiversity Branch
South Dakota Department of Game, Fish and Parks
Texas Parks and Wildlife Department
Utah Division of Wildlife Resources
Washington Department of Fish and Wildlife
Government of Yukon Department of Environment
Wyoming Game and Fish Department
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