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Dolores River Desert Bighorn Sheep Herd (DBS-61)
Executive Summary
GMUs: S-63 (Middle Dolores River) and S-64 (Upper Dolores River)
Tier Status: Tier 1
Land Ownership: BLM 45%, Private 29%, USFS 24%, and State 2%
Current Population Objective (2020): 175-275
2018 Posthunt Population Estimate: 175
Current Ram Management Objective (3 yr ave length of longest horn on harvested rams): 28”-33”
Average Length of Longest Horn (harvested rams): 31 “
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Figure 1. DBS-61 posthunt population estimate 1987-2019.
Background and Issue Summary:
The Dolores River Desert Bighorn sheep herd (DBS-61) is located in southwest Colorado and occupies the canyon
country of the Dolores River, and its tributaries, downstream of McPhee Reservoir. It consists of Game
Management Units (GMUs) S-63 (Middle Dolores River) and S-64 (Upper Dolores River). The majority of the
occupied bighorn habitat occurs on lands managed by the Bureau of Land Management (BLM). DBS-61 is a Tier 1
bighorn population and should be given the highest priority for inventory, habitat protection and improvement,
disease prevention and research.
Although bighorn sheep were likely indigenous, none were present in the past century. The current population
was established beginning in 1986 with the release of 25 bighorn from Arizona. There have been a total of four
transplants of desert bighorn into the Dolores Canyon. Population sources have been from Arizona (source for
two transplants), Nevada, and Utah. Since the initial transplant, the population of bighorn in the Dolores Canyon
has grown and peaked at an estimated 235 animals in 2001. At that time, there was a sharp decline in the
population and the cause was never determined. The population has since gradually increased and is now
estimated at 175.
Inventory of the population is done by coordinated ground surveys and helicopter surveys. The coordinated
ground surveys are done annually in late spring. Helicopter surveys are done every three to five years. Timing of
aerial surveys vary throughout the year. Data provides some indication of herd performance and distribution.
Because of the low density of bighorn and vast amount of country, minimal numbers of bighorn are located and
classified, providing inconsistent data between survey efforts.
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The Dolores River Bighorn herd offers limited ram hunting. The first licenses (two) were in 1993 and were valid
only in S-64. Ram hunting in S-64 has been continuous since then and began in S-63 in 2010 when licenses were
valid for both units. There are currently (2019) five ram licenses available, two in S-63 and three in S-64. Success
rates generally run 100% annually. Ewes have not been hunted, but with an increasing population, the
opportunity exists to introduce ewe licenses in the DAU.
Management Objectives
Public Involvement:
A public survey was used to guide recommendations presented in this HMP. Over 130 individuals participated in
the survey either on the internet or by paper copies. The majority of respondents wanted to see an increase in
the population size and were happy with the current management of ram hunting opportunity.
Population Size:
The current population estimate for DBS-61 is 175 bighorn and increasing. Factors adversely affecting the
population include habitat quality, predation, and recreation disturbance. The population is still short of highest
recorded size of 235. Based on available habitat and the current health of the population, the population has the
potential to increase.
Three population objective alternatives were proposed, with the Parks and Wildlife Commission adopting
alternative 2 as the new objective:
1) Alternative 1- 150-250, stable population objective with current population in the middle of
the range
2) Alternative 2- 175-275, stable to increasing objective with current population at bottom of
objective range
3) Alternative 3- 200-300, increasing objective with current population below objective range
Harvest Objective:
Ram Harvest: The length measurement of horns on harvested rams provide an index to the age and trophy
quality of harvested rams. The greater the average horn length, the higher the trophy quality. This comes at the
cost of restricting hunter numbers to produce more and bigger rams. A smaller average horn length allows more
hunter opportunity at the cost of decreasing the number of rams in the population and subsequently the
potential trophy quality. The current average length of the longest horn on harvested rams is 31”.
Three alternatives for the length of the longest horn on harvested rams were proposed, with the Colorado
Parks and Wildlife Commission adopting alternative 2 as the new objective:
1) Maintain a running average horn length under 31 ½” of harvested rams over a three year period
(stable to increasing hunting opportunity),
2) Maintain a running average horn length between 28” to 33” of harvested rams over a three year
period (stable hunting opportunity), or
3) Maintain a running average horn length over 30” of harvested rams over a three year period (stable
to decreasing hunting opportunity)
Ewe Harvest:
Ewe removal from the population via translocation or hunter harvest will be considered when the population
meets the criteria set forth in Colorado’s Bighorn Sheep Management Plan (George et al 2009). Ewe harvest is a
population management tool to maintain healthy populations of bighorn sheep and for hunter opportunity. It
also assists biologists in gaining more observational data from ewe hunters regarding herd composition and
distribution.
Approved by the Colorado Parks and Wildlife Commission September 2020
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Introduction and Purpose
Colorado Parks and Wildlife (CPW) manages desert bighorn sheep for the use, benefit and enjoyment
of the people of the state and its visitors, in accordance with the CPW’s Strategic Plan (2010-2020), the
Colorado Bighorn Sheep Management Plan (George et al. 2009), and mandates from the Parks and
Wildlife Commission and Colorado Legislature. Colorado’s wildlife resources require careful and
increasingly intensive management to accommodate the many and varied public demands and growing
impacts from people. To manage the state’s big game populations, CPW uses a “management by
objective” approach (Figure 2). Big game populations are managed to achieve specific objectives that
are outlined within Herd Management Plans. These plans are based on Data Analysis Units (DAU) that
generally represents a geographically discrete big game herd which includes the year-round range of
the population. When delineating DAU boundaries, managers assume that there is minimal interchange
of animals between adjacent DAUs. A DAU may be divided into several Game Management Units
(GMU’s) in order to distribute hunters and harvest throughout a DAU, or to take into consideration
specific local management issues.
COLORADO’S BIG GAME MANAGEMENT
BY OBJECTIVE PROCESS

Commission
approves Herd
Management Plan
Objectives
Conduct Hunting
Seasons

Set Hunting Regulations
to Achieve Harvest
Goals

Collect Data on Harvest
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Demographics

Assess Population and
Compare to HMP
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Figure 2. Management by objective process used by CPW to manage big game populations on a DAU basis.
The herd management planning process incorporates public input, habitat capabilities, and herd
considerations into management objectives for each of Colorado’s big game herds. The general public,
sportsmen, federal land management agencies, landowners, outfitters, and agricultural interests are
involved in determining herd management plan objectives through questionnaires, public meetings,
comments on draft plans, and input to the Colorado Parks and Wildlife Commission. Limited license
numbers and season recommendations result from this process.
Bighorn sheep management in Colorado contrasts markedly with other big game management. Sheep
populations are typically much smaller and often more geographically isolated than deer, elk, or
pronghorn herds. Very limited hunting opportunities exist in some herds which are closely scrutinized
on an annual basis. Desert bighorn populations may be influenced to a greater degree by factors such
as disease or severe drought that may be outside of the management influence of local biologists.
Furthermore, annual monitoring of bighorn sheep in Colorado has been variable and depends
exclusively on budgetary constraints and access. Some sheep herds may only be surveyed once every
three or more years. For these reasons, some sheep herd management plans may rely on objectives
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that are atypical of Colorado management plans and will not include male:female or population
objectives. Based on the best available science and constituent input, managers will strive to establish
tangible herd management plan objectives that will promote sustainable bighorn sheep populations and
management on an annual basis.

DAU Description
The Dolores River Desert Bighorn Sheep Herd is located in the Southwest corner of Colorado with the
Dolores River as the major river drainage. It is comprised of GMUs S-63 and S-64, the Middle and
Upper Dolores respectively (Figure 3). The management area is 1,213 square miles and falls within
Montezuma, Dolores, San Miguel, and Montrose Counties.
Inside the Dolores River Bighorn Herd designated boundary, elevations range from 4,900 ft to 9,500 ft
although occupied habitat generally remains under 7,000 ft. The bighorn sheep inhabit the canyon
country created by the Dolores River and its tributaries, which are characterized by red sandstone cliffs.
The dominant vegetation type is the Colorado Plateau pinyon-juniper woodland and pinyon-juniper
shrubland.

Figure 3. Dolores River Desert Bighorn Sheep Herd Unit boundary, GMUs and landownership.
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Climate and precipitation
The Dolores River Sheep Herd is located within a high elevation, semi-arid environment. Average high
temperatures vary from 37o F in January to 92o F in July. Average low temperatures range from 9o F
during winter months to 56o F in the summer.
Average precipitation is 15” annually. The greatest rainfall occurs in late summer and early fall with 1
½” per month. May and June are the driest months with an average of ½” of rain during June.

Population Prioritization
The Colorado Bighorn Sheep Management Plan (George et al 2009) established Tier 1 and Tier 2
designation of Rocky Mountain bighorn populations. Tier 1 populations should be given the highest
priority for inventory, habitat protection and improvement, disease prevention and research. Desert
bighorn populations were not included in this system at the time. In November 2013, the Parks and
Wildlife Commission approved an addendum in which desert bighorn sheep populations were given the
same emphasis as a tier 1 Rocky Mountain bighorn population. This is based on desert bighorn sheep
having significant ecological, social, and recreational value. Desert bighorn are also highly sought after
as a watchable wildlife species as well as by sporting and conservation groups. Further, desert bighorn
numbers and distribution are more limited than Rocky Mountain bighorn sheep within Colorado,
increasing their significance.

Habitat Resource and Capabilities
The herd management boundaries for DBS-61 cover 1,213 mi2 (776,414 acres). The land ownership is
made up of 45% (541 mi2) Bureau of Land Management (BLM), 2% (28 mi2) State owned, 24% (295
mi2) US Forest Service, and 29% (350 mi2) privately owned lands, as illustrated by Figure 3. Almost the
entire occupied bighorn habitat is found on BLM, with 97% of occupied habitat in S-63 and 93% of
occupied habitat in S-64 occurring on BLM land.
Livestock grazing on public lands in the Dolores River DAU is comprised of cattle. It is worth noting that
currently there are no domestic sheep allotments on public lands in the DAU. There is a wild horse herd
nearby in the Spring Creek Basin Wild Horse Herd Management Area along part of the eastern
boundary of GMU S-64 in Disappointment Creek. There have been a few reports in recent years of wild
pigs in LaSal Creek and along Highway 90 on the northern edge of S-63.
While, the majority of land within the DAU boundary is public, private land is interspersed within the
DAU and within occupied range that at any time could be stocked with domestic sheep or goats. Across
the Utah state line, there is active domestic sheep grazing on private and state owned lands west of
Gateway within 20 miles of occupied desert bighorn range. Private landowners could also easily have
individual or small numbers of domestic sheep or goats that bighorn could interact with DBS-61 bighorn.
In 2013, a collared ewe from the desert bighorn transplant in S-63 was observed co-mingling with two
domestic goats along Highway 90. The domestic goats had escaped pens on private property. The
collared ewe was euthanized on March 21, 2013 following at least five days of co-mingling with the
goats.
In 2014, CPW staff developed a habitat suitability model for desert bighorn sheep habitat based on
telemetry and GPS data collected from desert bighorn in S-56 (Black Ridge Herd), S-62
(Dominguez/Uncompahgre Herd), and here in DBS-61 (Eichhoff 2014). Figure 4 depicts modeled
suitable desert bighorn habitat within the DBS-61 boundary. Suitable desert bighorn habitat was
modeled based on slope, terrain ruggedness, pinyon/juniper and oak canopy cover, riparian habitat, and
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patch size. The modeled results align well with where bighorn have been found on the ground within
the DAU. Currently, 154 mi2 of suitable habitat are mapped as occupied range with an additional 117
mi2 of suitable habitat not currently occupied. Most of the unoccupied suitable habitat is up river
(southeast) from occupied habitat with dense tree cover and other habitat that is not contiguous with
occupied habitat.
Desert bighorn sheep habitat in the Dolores River area was also modeled in the 1990’s, prior to
conducting any transplants. Craig McCarty completed an MS Thesis in 1993 that evaluated a Habitat
Suitability Model for Desert Bighorns (Armentrout and Brigham 1988) using data collected in the Upper
Dolores Canyon (also updated the HSI Model in McCarty and Bailey 1994). In addition, a Habitat
Suitability Rating model was developed (1993), as well as a method for measuring visual obstruction by
discrete objects (McCarty and Bailey 1992).

Figure 4. Modeled desert bighorn sheep habitat in the Dolores River Bighorn Management Unit.
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HISTORY
Historic Occurrence
There is debate whether desert bighorn sheep were native to Colorado. Prior to translocations that
began in 1986, there were no records of bighorn sheep occurring in Dolores River Area since settlement
in the 1880’s. Historically, mapping efforts included parts of the Colorado River and SW Colorado in
desert bighorn range (Buechner 1960, Monson 1980, and Hall and Kelson 1959) and some suspected
bighorn remains were found near the Colorado National Monument (Dalton and Spillett 1971) and in
Montrose County (Kasper 1977). Evidence that desert bighorns might have been indigenous to the
Dolores River comes mostly from archaeological sites in southwest Colorado that suggest Native
Americans hunted bighorns in low elevation areas that would be more suitable for desert bighorns than
Rocky Mountain bighorns.
Translocations
The Dolores River desert bighorn population was established by transplanting bighorns that were
received from other states (Table 1). The first transplants of 35 bighorn occurred in the Upper Dolores
River in 1986. The following year there was a second transplant of 21 bighorn. Bighorn for both of
these transplanted came from the Lake Mead herd in Arizona. The transplants into S-64 were
successful in establishing bighorns in the Upper Dolores drainage.
Two transplant efforts with bighorns from other states have taken place within S-63 along with 2 range
expansion transplants. The first transplant from Nevada’s Muddy Mountains, occurred in the Coyote
Wash area (T46N, R19W, Section 28, SW ¼) between Slick Rock and Bedrock on October 29, 1990,
consisting of 19 bighorn. A later transplant of 25 bighorn from Utah’s San Rafael Swell, took place on
February 6th and 7th, 2001 in Bull Canyon near Bedrock. Twelve of the sheep had radio collars and 11
had died by early April 2003. Lion predation appeared to be the primary cause of death for the sheep.
The 12th sheep, which was the only collared male, was harvested in 2011.
Table 1. Bighorn sheep transplants into Dolores River Bighorn Herd.
Date
1986
1987
1990
2001

Source
Lake Mead, AZ
Lake Mead, AZ
Muddy Mtns, NV
San Rafael Swell, UT

Rams
5
5
1
3

Ewes
25
11
14
22

Lambs
5
5
4
0

Total
35
21
19
25

In 2010 and 2011, two range expansion projects were conducted, trapping desert bighorns from S-64
and releasing them in S-63. Based on the documented lion predation on the 2001 transplanted
bighorns, CDOW (now CPW) staff developed a predator management plan to allow for the removal of
lions that predated on collared transplanted sheep. In 2010, 15 (12 ewes and 3 rams) desert bighorns
were captured in the upper Dolores, fitted with satellite GPS collars and transplanted to Spring Canyon
in the Middle Dolores. In 2011, 15 bighorn (10 ewes, 3 rams, and 2 lambs) were captured in the Upper
Dolores, fitted with satellite GPS collars (lambs were fitted with VHF drop-off collars), and transplanted
to La Sal Creek in S-63. Satellite transmissions of locations and mortalities was not available in a timely
manner due to collars not readily transmitting data based on location of animals in canyons. Due to lack
of timeliness of data transmission, efforts were not made to remove any lions that depredated on
collared sheep. The lions left the area of the carcass by the time the collars were recovered. Six of the
transplanted bighorns were suspected to have been killed by lions within 3 years of the transplant.
Based on observed collar survival and observed lamb births and recruitments, the range expansion
project was deemed a success. The project also documented that there is extensive movement of
collared animals along the entire Dolores River Corridor within S-63 and S-64.
10

Population History
This herd has been inventoried annually with an April ground count since 1994, and has had helicopter
counts approximately every 3 years since 1993. Because of the low density of bighorn and vast amount
of country, minimal numbers of bighorn are located and classified, providing inconsistent data between
survey efforts. Data provides some indication of herd performance and distribution. The quality of the
data is not enough to develop a population model.
In 1995, 142 sheep were classified during the May helicopter survey. In the late 1990’s, the population
was estimated to be approximately 215 sheep and peaked shortly thereafter at an estimated 235
bighorn (Figure 5). In 2000 the total count during inventories declined dramatically, and in 2001 very few
lambs were observed and the population appeared to decline dramatically. Only 24 sheep were
observed during the 2000 ground survey, and 25 during the 2001 helicopter survey (0 lambs with 14
ewes). The population estimate declined to a low of 80 in 2003 with low reproduction still observed (0
lambs among 9 ewes). The cause of the decline was undetermined. During this period (2001) the
transplant in S-63 ensued which might have aided in the recovery of the population.
The population began to rebound in 2004 and 2005 and has been steadily increasing since. In 2005,
even though total counts remained low, lamb crop increased significantly and was noted during the
helicopter (83 lambs/100 ewes) and ground (60-80 lambs/100 ewes) surveys. The current population
estimate (2018) is 175 with an increasing trend.
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Figure 5. Dolores River Bighorn Herd posthunt population estimate 1987 to 2019.
Hunting and Harvest
Desert bighorn sheep licenses are highly sought after by hunters and are only offered to Colorado
residents. This resource provides a unique opportunity and is extremely limited within the state.
Hunting for desert bighorn rams has occurred in S-64 within the Dolores River Herd since 1993 (Figure
6). Hunting in S-63 did not occur until 2010 when ram licenses became valid in S-63 and S-64
combined. Licenses remained valid for both GMUs through 2015. In 2016 license were specific to the
11

GMU. The number of ram licenses issued each year has varied from one to the current number of five.
Ewes have not been hunted in the Dolores River Herd.

Figure 6. Ram hunting licenses in the Dolores River Bighorn Herd from 1993 to 2018.
In the 25 years that desert bighorn sheep have been hunted in the Dolores River Herd, only four years
(1995, 2005, 2014, and 2016) have success rates been under 100%. This high success is due in part
to the difficulty of obtaining a desert bighorn license (due to the limited numbers and high demand) and
the dedication of hunters to obtain a license and hunt. Because of the high success rates, the number
of harvested rams mirrors available license numbers. Five rams, which is the most to come out of DBS61 in one year, were harvested in 2017 and 2018. There was only one year, 2005, when no bighorn
were harvest in the DAU (Figure 7).

Figure 7. Ram hunter harvest in the Dolores River Bighorn Herd from 1993 to 2018.
The Colorado Bighorn Sheep Management Plan recommends a ram harvest of 2-5% of the post hunt
population. In DBS-61 this would be a harvest of 3-9 rams annually with the population estimate of 175.
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Given the current licenses and 100% success, five rams would be harvested out of the population
annually which is mid-range of the guidelines.
Ewe licenses have not been available, so therefore no ewe harvest has occurred in DBS-61. With good
lamb numbers and a growing population, ewe harvest could occur without any impact to the population.
Recommendations for ewe harvest are presented in the Colorado Bighorn Sheep Management Plan
(George et al 2009). These recommendations provide managers with the general framework for ewe
removal through trap and transplant or establishing ewe hunting seasons (Table 2). In the plan, off-take
rates revolve around a population objective and observed winter lamb:ewe ratios. It is evident that
bighorn sheep populations in good health (ie. high winter lamb:ewe ratios and adult survival) are
capable of sustaining relatively high levels of annual female harvest. Consideration will be given so that
ewes in sub-herds that are most accessible to hunters are not overharvested, and that impacts are
minimized on social structure and “legacy” movement patterns. The ewe season(s) and ram season
may overlap, but the hunting of ewes should not interfere with the quality of the hunt experienced by
ram hunters. In the absence of a specified population objective, managers will adapt harvest on an
annual basis based on the best available data and information available, and whether or not the herd is
at, or exceeds the expected population size objective.
Table 2. Recommended ewe removal rates via hunting and translocations from Colorado’s Bighorn Sheep
Management Plan.
Estimated Population
in Relationship to
Objective

Observed
Winter
Lamb:Ewe
Ratio

Ewe Removal or Harvest
Rate as a Percentage of
Total Population

≥25% below

NA

No ewe removals

<Objective, but within
25%

≥40:100

Up to 5% of total post hunt
population ≥1 year old

≥40:100

5-10% of total post hunt
population ≥1 year old
<5% of total post hunt
population ≥1 year old
No ewe removals

At Objective

20-39:100
<20:100

Over Objective

≥10% of total post hunt
population >1 year old

Comments

Exceptions allowed for
disease management
Or up to 12% of pre hunt
ewe population
Or 12-24% of pre hunt
ewe population
Or <12% of pre hunt ewe
population
Exceptions allowed for
disease management
≥24% of pre hunt ewe
population

DISTRIBUTION
The current distribution of the bighorns in the DAU is below an elevation of 7,000 ft along the Dolores
River and its tributaries, primarily downstream (generally north) of the Dove Creek pump station to
Bedrock (Figure 8). Within the canyon, bighorn are regularly seen from the river to the top of the rim.
Beyond the canyon rim, habitat diminishes significantly and it is rare to find a bighorn. Away from the
Dolores River, there are regular sightings along State Highway 141 south of Slickrock, in Summit
Canyon, Bishop Canyon, McIntyre Canyon, Grassy Hills, Bull Canyon, Gypsum Ridge, Spring Canyon,
Coyote Wash, and LaSal Creek. Concentration areas are at Joe Davis Hill and within 3 miles up and
down river of Coyote Wash on the Dolores River as well as from LaSal Creek confluence to Bedrock.
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Figure 8. CPW mapped bighorn sheep overall range in the Dolores River DAU.
Interaction with Other Bighorn Sheep Herds
The closest population of desert bighorn sheep to the Dolores River Herd occurs in Utah along the
Colorado and Green River near Moab. Moab is 31 straight line miles from the nearest mapped overall
range in the Dolores River Herd. By way of the Dolores River to the Colorado River, the distance is
over 70 miles. There were reports of a bighorn that was transplanted into the Upper Dolores that
wandered downstream to Moab, and mixed with an existing herd in Canyonlands National Park. These
possible travels suggest that movement along the Dolores River over long distances are possible.
Although possible, interactions are likely to rarely occur due to the distance between the populations.
In addition, to the desert bighorn populations in Utah, the Dolores herd is in proximity to two other
Colorado Desert bighorn populations, the Uncompahgre (S-62) herd to the east and the Black Ridge
herd (S-56) to the north. Interaction between these herds have not been documented; however, canyon
and rock rim corridors do connect all of these herds but animals would also have to cross some
unsuitable habitat as well. Both S-56 and S-62 have known disease issues within the bighorn
populations. At the center between the S-56, S-62, and S-63 populations, is an area identified as the
14

lower Dolores around Gateway, Colorado. This area appears to have suitable bighorn habitat and was
identified in the 1989 Colorado Desert bighorn management plan as an area for transplanting bighorns.
However, based on the disease profiles of S-56 and S-62, CPW currently does not want to promote the
possible connection of these three populations, as the bighorns in S-63 and S-64 appear relatively
disease free. In addition to the proximity to S-56 and S-62, to the west of Gateway there is currently
domestic sheep grazing on public and private lands within 5 miles of the Utah state line.
Interaction within the Herd
In 2010 and 2011 thirty desert bighorns were moved from S-64 to S-63. Twenty-seven of the
transplanted animals were fitted with satellite GPS collars to monitor survival and habitat use. The
collars were also helpful in determining how many bighorns went straight back to their capture location
in S-64 as well as documenting the fluid movement of bighorn sheep back and forth between both
sheep game management units. Bighorns from the 2010 transplant into Spring Canyon were more likely
to move back and forth between S-63 and S-64. The bighorns transplanted into LaSal Creek in 2011
were most likely to stay in S-63. The reason why the difference in movements between the two
transplants may be due to the closer proximity of the 2010 release site to the capture locations. Figure
9 illustrates the movements of nine transplanted desert bighorns that moved back and forth between S63 and S-64. Four ewes from the 2010 transplant moved back to S-64 right after release into S-63 and
never went back. However, three ewes from the 2010 trap and transplant and 2 rams from the 2011 trap
and transplant effort moved back and forth between the GMUs.

Figure 9. Map illustrating the amount of use across DBS-61 by 7 ewes and 2 rams that moved between S-63 and
S-64 after transplant.
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Management Issues
Disease
Pasteurellosis (infections caused by bacteria classified in the genera Mycoplasma, Manheimia,
Bibersteinia, and Pasteurella) is a moderate management concern for DBS-61. In 2003, a few reports
were received of coughing sheep, but their overall condition was reported to be good. No carcasses
were found that appeared to be disease related mortalities. During the 2010 range expansion
transplant, 15 bighorns were tested for Mycoplasma, but none tested positive through culture or PCR.
However, following the 2011 transplant, all 30 blood samples were retested through PCR analysis and
20% of the samples showed exposure to Mycoplasma. Current testing needs to be conducted to
determine if Mycoplasma is still a concern for bighorns in DBS-61.
Domestic sheep have not been grazed on public land in the area of the Upper Dolores or Middle
Dolores for many years. This minimizes, but does not eliminate, the risk of transmission of respiratory
disease from domestic sheep to wild sheep through direct contact (WSWG 2012, MOU 2014).
Individual landowners may have individual or small flocks of domestic sheep or goats that bighorn could
interact with.
Some of the original transplanted sheep may have had exposure to contagious ecthyma at capture,
though no clinical symptoms have been observed in the Dolores. Epizootic hemorrhagic disease (EHD)
and Blue tongue occur in deer and elk in the area and it is possible that it also occurs in the Dolores
River desert bighorns. Desert bighorn in the S-62 (Uncompahgre) population have tested positive for
exposure to EHD and Blue Tongue
There is no evidence of a lungworm problem in the Dolores River bighorn although fecal larvae loads
have only been examined in 1994. In that year, larval loads were small (0-30 larvae/gram) with 50% of
the samples having some fecal larvae. The Dolores River bighorn have not been consistently treated
with fenbendazole, although several times prior to 2010 treated blocks have been placed in the vicinity
of sheep. The blocks have generally persisted for over a year, therefore utilization appears to be small.
Predation
The effect of predation on the Dolores River Sheep Herd is mostly unknown. While it is easy to see
predation effects on individual animals, it is more difficult to assess influences of predation on prey
populations. Studies have shown that the relation between predators and prey populations varies and
is often unique for individual populations of prey. It may even differ temporally within prey populations
based on changes in other factors influencing the population.
Mountain lions are found in the Dolores River bighorn sheep range and cases of lion predation on wild
sheep have been reported. Smaller, isolated herds are more prone to be influenced by predation
especially when combined with other impacts such as poor quality habitat, disease, or drought. CPW
biologists speculate that lion predation was a contributing factor to the population decline from 19992003 and the poor success of the transplant effort into S-63 in 2001. Six of the 30 bighorns
transplanted from S-64 to S-63 died to due confirmed or suspected lion predation. Because of the
steep and rugged terrain, along with low snowfall, lion hunters typically avoid the canyon area where the
bighorn are found and where lion harvest would be most beneficial to bighorn. Predator control, if
considered, should be a short term action to address specific impacts to the bighorn population by lions
Other predators include coyotes, bobcats, and golden eagles, which may account for some bighorn
mortality, particularly of juveniles. Black bears are also common in the area and may take the
occasional bighorn when presented with the opportunity. Collar data from the 2010-2011 transplant
effort documented at least scavenging of multiple sheep mortalities by bears as well as one mortality
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that appeared to most likely be caused by bear predation. In July and August, the New Mexico privet
along the Dolores River corridor can produce large berry crops even on years when other higher
elevation berries freeze out. During this time, bears appear to migrate to the Dolores River to consume
berries. The July timeframe is also a time of year when bighorn may be more likely to have to get water
from the Dolores River creating the potential for more conflict.
Habitat Quality
Habitat quality along the Dolores River is considered to be good for desert sheep. The rough
physiography provides ample escape cover and forage quantity/quality generally appear to be
adequate. Although no food habits studies have been done locally, important forage species likely
include mutton grass, Indian rice grass, galleta grass, winterfat, four-wing saltbush, black sagebrush,
Mormon tea and bigelow sagebrush. Water is considered adequate in most areas of the occupied
range, but might be a limiting factor in dispersal of bighorn into drier parts of the range. Habitat
concerns for bighorns include pinyon-juniper (PJ) woodland expansion and noxious weed invasion,
primarily by knapweed, cheat grass, and tamarisk. Although it is not unusual to see bighorns in fairly
dense PJ woodlands and PJ can provide thermal cover, PJ expansion in desert sheep habitat is
considered detrimental because of reduced forage production and decreased visibility which can lead to
increased predation rates.
During the drought that occurred during 2000-2004, primary water sources were likely the river itself. In
order to access the river, sheep were forced to abandon the escape cover along the cliffs and travel
through extensive areas of PJ and oakbrush, tamarisk, box elder, privet, willows and cottonwoods. This
movement pattern may have significantly increased predation (primarily by mountain lions) and
exacerbated other drought related effects such as poor nutrition, health, and recruitment. During
drought years, bighorn distribution does change with animals more spread out over the available
habitat.
The effect of competition with domestic livestock on Dolores River bighorns is unknown. As mentioned
earlier, cattle grazing occurs in bighorn sheep habitat in the Dolores Canyon. In the late 1990’s, cattle
management was altered to include trailing cattle through the canyon in the spring and fall to try to
control cheatgrass and reduce grazing on native grasses. Trespass cattle in the canyon are not
uncommon. In S-63, most of the BLM is grazed by cattle every other year, however, the coyote wash
area tends to be grazed every year.
Interspecific competition with other wildlife species is probably minor. Deer and elk densities in the
DBS-61 bighorn range are generally low, though significant numbers of both deer and elk cross the
canyon during spring and fall migrations and some of the mesas above the canyons are winter range.
CPW worked cooperatively with a grazing permittee to provide additional water sources (using a solar
pump) in Summit Canyon to improve cattle distribution and to allow wild sheep use.
Recreation Impacts
Increased recreational use along the Dolores River is a concern. The bighorn sheep range is
experiencing an ever increasing number of hikers, dogs (accompanying people), rock climbers,
horseback riders, OHVs, mountain bikers, and rafters on the Dolores River. There is continued pressure
on local, state, and federal agencies to develop areas for recreation opportunity, specifically nonmotorized trails and motorized trails and roads. Recreation is known to displace desert bighorn sheep,
from what would otherwise be usable habitat (Papouchis et al 2001). Disturbance from recreation
activities should be considered, especially during critical times such as lambing and stress causing
events such as drought.
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The BLM implemented a road-closure at the Pyramid and Joe Davis Hill from February 1 to June 30
annually. This is during the lambing and early nursery period with a goal to minimize recreational
disturbance. However, the gate on the road that affects the closure has a history of being left open (or
illegally opened) during the closure period and people continue to use the road. Compliance with the
closure has been better in recent years as CPW and BLM continue to work together to protect essential
areas from human disturbance.
Development and Fragmentation Impacts
The majority of the desert sheep range in the Dolores River population is on BLM land. Residential and
urban development is not considered to be a direct, major threat to the bighorn except in a few areas.
Private land areas where development could be a potential problem are the lower portions near
Disappointment Creek and Slick Rock.
Although bighorns do frequently cross Highway 141 near Slick Rock, vehicle-related mortality appears
to be rare. The visibility of the herd due to the highway may have been a contributing factor to a ram
being shot illegally and wasted.
Currently, mining, mineral exploration, and oil and gas development are not major threats to the Dolores
River bighorns. There is some carbon dioxide extraction occurring above the Dolores River canyon rim
that has not encroached into bighorn habitat. There are some natural gas wells on Wray Mesa adjacent
to bighorn range. Over the last 15 years, there has also been proposals to develop gas wells near
Hamm Canyon, which is mapped lambing area, but nothing has occurred as the companies that own
the gas leases keep changing hands. Uranium mining was extensive in the area in the 1960’s and
1970’s but is currently stagnant. If demand for uranium increases and mining is resumed, there could
be some negative impacts to bighorn sheep.
Hunting Impacts
Hunting of the Dolores River Population has been very conservative and the impacts on the bighorn
population are considered to be minimal. A conservative number of ram licenses have been issued
each year. Harvest rates are within guidelines of the Colorado Bighorn Sheep Management Plan and
are not believed to have an impact to overall population size. Harvest of females could have more
influence on populations, but there has not been any ewe hunting in DBS-61.
Illegal Kills
There is little direct evidence that illegal take of bighorns in the Dolores River Herd is a population level
problem. A few cases of illegal take are known to have occurred, but population impacts are minimal.
Bighorns are highly visible in some areas providing an opportunity for poaching to occur.

Management Strategies
Following is a list of management needs for the DBS-61 herd. Within each management need, there
are proposed actions necessary to achieve the goals of this HMP:
Improve population inventory and monitoring
Air and ground survey efforts are used to inventory the bighorn population. Observations from these
surveys are used to evaluate lamb recruitment and ram ratios, which influence management decisions.
The Dolores River drainage is a large landscape in a very remote part of Colorado where bighorn
sightability is low. Funding for helicopter surveys is expensive and generally not sufficient to fly all
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suitable bighorn habitat effectively, and ground surveys are difficult to complete based on the
remoteness, ruggedness and expanse of the area. However, current population estimates are based on
staff air and ground surveys as well as other observations from hunters, the public, and other agency
staff. To manage to population objectives effectively and monitor population productivity, CPW needs to
collect a greater amount of population data in this remote and rugged landscape.
Proposed Action:
1) Pursue additional funding opportunities to conduct aerial surveys and attempt to determine
the best time of year to complete surveys effectively and efficiently
2) Work with other agencies, hunters, and wildlife watchers to collect bighorn observations
throughout the year along the Dolores River drainage
3) Pursue evaluating the effectiveness, implementation, and cost to monitor Dolores Desert
bighorn sheep age and sex structure with remote camera traps, drones, or aerial infrared
surveys
Use as a source herd for translocations
There have not been any translocations of bighorn from the Dolores River Herd. As the population
continues to grow, it is feasible that it could be provide some animals for future transplants. However,
due to its limited size the Dolores River Herd will not be able to support extensive transplants from the
population. In addition, the remoteness and ruggedness of the area would make trapping animals
difficult.
Proposed Action:
4) With an increase in the population, monitor the potential for translocating a limited number of
animals from the population to meet demands and goals within the State utilizing the ewe
removal recommendations from the statewide bighorn sheep plan
Need for supplementation or range extension translocations
In 2010 bighorn were captured in S-64 and moved into S-63 to distribute animals across the DAU.
Radio collar data provided by the transplanted sheep indicate bighorn frequently move throughout the
DAU. This, along with observations, indicate bighorn are using available habitat in the DAU and
translocations for range extensions are not required. Given the current population size, growth and
recruitment, a supplementation would provide little benefit.
Proposed Action: none
Need for translocations to increase genetic diversity
The Dolores River Herd was created by translocating 100 individual bighorn from multiple source
populations. This number of bighorn was more than an adequate for a strong genetic base. Based on
population performance, lack of genetic diversity does not seem to be restricting the population.
Proposed Action: none
Habitat improvement
Bighorn prefer areas of rugged, open country found throughout the DAU. Forested areas are common
on the landscape and are used occasionally by bighorn. Converting some of the areas of pinyon-juniper
and shrub oak to open shrub and grass would be beneficial to bighorn in DBS-61.
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Habitat improvement projects could be difficult given the remoteness and ruggedness of the terrain.
Traditional mechanical treatments may not be feasible across most of the canyon landscape and
thinning by hand crew would also be difficult in many areas. Prescribed fire using helicopters to
remotely start fires at the bottom of dense PJ slopes and allow the fire to move up slope to open grass
benches or previously mechanically treated benches could be feasible if BLM is interested. Access is
necessary for equipment and personnel to contain the burn. A natural fire could be beneficial.
Numerous trees have been ignited over the years with very little spreading. It is unknown if all of these
trees were put out or the canopy is too thin to spread fire. When natural ignitions occur, CPW would
encourage land management agencies to allow it to burn as long as human life and property was not
endangered. Federal agencies are tolerating more of this type of fire management in remote areas
where there is little threat to humans and their property.
A water well with a solar pump was established in Summit Canyon. In typical years with average or
above moisture, there is little use of the well by bighorn sheep. However, in dry years, wild sheep use
increases. Water developments in other areas with limited water could benefit bighorn sheep. Solar
wells are one option as are rain collecting guzzlers. Care should be used in developing watering areas
to avoid a death trap. This is caused by concentrating bighorn sheep and other prey in areas, making
them more easily accessible to predators. The gains of providing a limited resource could be negated
by the increase of predation.
Proposed Action:
1) Allow natural fires to burn, creating new habitat for bighorn sheep when human life or property is
not at risk.
2) Identify areas that would benefit from water development and install water projects, encouraging
an increased distribution of bighorn in the DAU. Concentrating bighorn sheep and creating
“death zone” will be avoided.
3) Treatment and removal of invasive vegetation on public and private lands to maintain quality
bighorn habitat.
4) To maintain suitability of occupied bighorn habitat and improve adjacent habitat, treat/thin PJ and
oakbrush when canopy cover exceeds 15%(McCarty 1993).
Critical habitat protection
Critical habitat identified for the bighorn in the DBS-61 include lambing areas and watering areas.
Recreation use is the biggest threat to these habitats. Lambing is an important part of the life cycle of
desert bighorn sheep. Ewes habituate to lambing areas and return annually to the same location to
birth. Human disturbance in these areas during lambing can be detrimental to the bighorn population.
Lambing/production area has been identified along the river corridor in both S-63 and S-64. One
lambing area identified within the DAU, located by Joe Davis Hill. As mentioned earlier, BLM officials
have closed the road in the area seasonally to motorize vehicles to minimize human disturbance to
ewes with lambs. They have also restricted commercial camping during the lambing season in the
same area as the road closure. Other lambing areas in the area are more remote.
Proposed Action:
1) Identify areas of critical habitat and potential threats.
2) Closure of roads, trails, and other concentrated recreation areas on public lands in critical
habitat and setting aside areas of critical habitat from recreation use.
3) Implement seasonal closure on roads, camping areas, climbing routes, and mineral extraction
activities from February 1 to May 1 in mapped bighorn lambing areas.
4) Identification of and support for development of recreation areas outside of critical habitat,
which will meet the demand for recreation development while minimizing the impacts to
bighorn sheep.
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5) Education and outreach. The majority of people are unaware of the influence different forms
of recreation use have on wildlife. For example, trail users believed other users have a higher
effect on wildlife then their user group (Taylor and Knight 2003). Most of these individuals,
once they learn about their influence, were willing to change their behavior to lessen their
impacts. Through education and outreach people can learn about the impacts of
development on wildlife and can make informed decisions.
Disease and parasite monitoring and treatment
In regards to disease, prevention is the best cure. Pasteurellosis (infections caused by bacteria
classified in the genera Mycoplasma, Manheimia, Bibersteinia, and Pasteurella) often is associated with
individual deaths, large-scale mortality events and depressed lamb recruitment in bighorn populations
(George et al 2008). Healthy appearing domestic sheep can carry these bacteria strains and transmit
them to wild sheep through direct contact (MOU 2014). Maintaining separation from domestic sheep is
currently the best practice to prevent the introduction of these pathogens (WSWG 2012, MOU 2014). A
major contributor of separation in the DBS-61 herd is the fact that there are no active domestic sheep
allotments on federal lands within the DAU. Maintaining this management practice provides the best
disease management strategy in the Dolores River Herd. Additional education could be done with local
landowners about the potential for disease transmission from 4-H and other small flocks of domestic
sheep and goats. One transplanted desert bighorn ewe had to be put down after it was observed
cohabitating with two domestic goats that had left their corral a year prior.
Proposed Action:
1) Monitor the health of DBS-61 bighorn sheep by collecting biological samples from bighorn
during any capture effort.
2) Collect samples from hunter harvested bighorn to monitor disease presence.
3) Use BMPs to continue to maintain effective separation of bighorn and domestic sheep.
4) Create an outreach program to educate local landowners with domestic sheep or goats about
the significance of disease and its impact on wild sheep.
5) Maintain public land grazing allotments that are within or adjacent to occupied bighorn habitat
as cattle or horse allotments.

Public Involvement
Public Survey
A public survey was done by CPW to gather views on the Dolores River Bighorn Herd. The survey was
available on the internet, and hard copies (as requested), from November 21, 2017 to January 2, 2018.
There were 139 responses to the survey (Appendix A).
The majority of those who took the survey were Colorado residents, lived outside of the DBS-61
boundaries, and had not hunted bighorn sheep in Colorado, nor applied for a Colorado bighorn sheep
license. Seventy-five percent of the people participated in hunting, and the same percent participated in
wildlife watching. Outdoor recreation use was popular with 51%. Other participants representing 5% or
less were livestock producers, miners, construction workers, anglers, or individuals who just had a
general interest in wildlife management. When asked how important it was that there continued to be
wild desert bighorn sheep in Colorado in the future, 99 (or 71%) responded that it was very important.
When deciding how to use and manage land in DBS-61, local, state and federal agencies have much to
consider. Of these considerations, involved people felt bighorn sheep populations were the most
important, followed in descending order by deer and elk populations, non-motorized recreation, livestock
grazing, motorized recreation, mineral extraction and mining, and finally residential and commercial
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development. Some of the factors believed to be limiting the Dolores River Bighorn Herd were
predation, disease, habitat quantity and quality, water availability, drought, motorized recreation and
mineral development/extraction. Hunting, water based recreation, non-motorized recreation all ranked
low as factors limiting the population.
For managing ram harvest, the majority (56%) wanted to maintain the current ram hunting opportunity.
Increasing opportunity and decreasing opportunity were equally split at 16% each. When asked about
population size, 47% wanted a small increase and 39% wanted a large increase. Less than 2% felt the
population should be decreased.
Comments on Draft Plan
A draft of this plan was available for public review and comments for 30 days in December 2019.
Comment letters were received from the Tres Rios Field Office of the BLM and the Colorado Wool
Growers Association (CWGA) (Appendix B). Additionally emails were received from Greg Larson
representing the Uncompahgre BLM field office and two private citizens. Overall, there was a desire to
balance the population of desert bighorn sheep with recreation and with sheep and goat on nearby
private properties. The Tres Rios Field Office and CWGA supported population objective alternative 2,
which was identified as the preferred alternative by CPW staff. The BLM also encouraged working
cooperatively with CPW to address habitat needs of bighorn sheep and to find a balance in identifying
and protecting important bighorn sheep habitat with recreation use.

Population objective range
The Desert Bighorn Sheep Management Plan (BLM and CDOW, 1989) set a long term population
objective of 200 sheep in this habitat unit, and 300 sheep for the entire Dolores River canyon. The
original plan identified a minimum of 67,000 acres of potential habitat based on suitable habitat being
within 1.7 km from the Dolores River. Based on collar data and observational data we have seen
animals use habitat farther away from the Dolores River than 1.7km. The 2014 habitat suitability layer
identified up to 173,728 acres of suitable desert bighorn habitat, with almost 60% of that being
occupied. The current posthunt 2018 population estimate for DBS-61 is 175.
Desert bighorn population estimates are based on classification survey efforts, reported observations
from hunters, the public, and other agencies, observed lamb recruitment trends, and monitoring
precipitation trends. Based on the lack of consistent survey data due to funding availability, the vastness
of the landscape, and low sightability of bighorn sheep, CPW has not created a population model for
this herd, therefore, population estimates are not very precise and objective ranges are large. Proposed
population objective ranges that were considered were:
Alternative 1- 150-250, stable population objective with current population in the middle of the
range
Alternative 2- 175-275, stable to increasing objective with current population at bottom of
objective range
Alternative 3- 200-300, increasing objective with current population below objective range

Harvest Objectives and Management
Ram and ewe hunting will continue in the Dolores River bighorn herd as long as population performance
allows. Hunter crowding, hunter experience, age of harvested rams, and maintaining watchable wildlife
opportunities are all factors that are to be considered when discussing bighorn harvest management.
The harvest management objectives in this DAU will focus on average length of longest horn on
harvested rams and allowing ewe harvest to manage population size and winter range densities.
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Length of horn
Horn length is a measurable management objective to guide hunting harvest of bighorn rams. Horn
length is determined by measuring from the base of the horn (closest to the skull) around the outside
diameter of the horn to the tip. The length of the horn represents the age and trophy quality of rams and
is less subjective than curl size or age of ram when used as a metrics. The older the animal, typically
the longer the horn. This could vary somewhat due to older rams “brooming” their horn tips. Limiting
the number of hunters (and harvest) allows for older age rams in the population. These rams will have
the longest horn length. To increase hunting opportunity, a greater number of rams would be harvested
which would lower the overall age of rams in the population. This management type would see shorter
horn length measurements on harvested rams.
During Colorado’s mandatory check of harvest bighorn, horn length is measured on both horns of
harvested sheep. In RBS61 from 1993 to 2018, the average length of the longest horn on harvested
rams was 31 inches. The shortest length was 19 ½ and the longest was 37 ¼.
The following alternatives were considered for DBS-61 regarding length of longest horn as a
management objective:
1. Maintain a running average horn length (of the longest horn) under 31 ½” of all harvested rams
over a three year period (stable to increasing hunting opportunity),
2. Maintain a running average horn length (of the longest horn) between 28” to 33” of all harvested
rams over a three year period (stable hunting opportunity), or
3. Maintain a running average horn length (of the longest horn) over 30” of all harvested rams over
a three year period (stable to decreasing hunting opportunity).
Population and Ram Harvest Objectives (established 2020)
After reviewing the Dolores River Desert Bighorn Sheep Herd Management Plan and the proposed
objectives, the Parks and Wildlife Commission adopted the following management objectives
September 2020.
Population Management Objective: 175-275 bighorn sheep
Ram Management Objective: a three-year running average of the greatest horn length of 28”-33”
on harvested ram

Ewe off take
Ewe removal from the population via translocation or hunter harvest will be considered when the
population meets the criteria set forth in Colorado’s Bighorn Sheep Management Plan (Table 3). Ewe
harvest can be an effective herd management tool, but it can also be helpful by placing additional
hunters in the field to provide observation data of the herd composition and distribution. This is
especially true in the Dolores Canyon because of the remoteness of the area and limited survey data.
CPW does not currently conduct winter classification of Desert bighorn sheep, so spring/summer
lamb:ewe ratios would be used for evaluation instead.
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Table 3. Recommended ewe removal rates via hunting and translocations from Colorado’s Bighorn Sheep
Management Plan.
Estimated Population in
Relationship to Objective

Observed
Lamb:Ewe Ratio

Ewe Removal or Harvest Rate
as a Percentage of Total
Population

≥25% below

NA

No ewe removals

<Objective, but within
25%

≥40:100

Up to 5% of total post hunt
population ≥1 year old

≥40:100

5-10% of total post hunt
population ≥1 year old
<5% of total post hunt
population ≥1 year old
No ewe removals

At Objective

20-39:100
<20:100

Over Objective

≥10% of total post hunt
population >1 year old

Comments

Exceptions allowed for
disease management
Or up to 12% of pre hunt
ewe population
Or 12-24% of pre hunt ewe
population
Or <12% of pre hunt ewe
population
Exceptions allowed for
disease management
≥24% of pre hunt ewe
population
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