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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil 
rights regulations and policies, the USDA, its Agencies, offices, and employees, and institutions 
participating in or administering USDA programs are prohibited from discriminating based on 
race, color, national origin, religion, sex, gender identity (including gender expression), sexual 
orientation, disability, age, marital status, family/parental status, income derived from a public 
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 
Persons with disabilities who require alternative means of communication for program 
information (e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or 
contact USDA through the Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than English. 
To file a program discrimination complaint, complete the USDA Program Discrimination 
Complaint Form, AD-3027, found online at 
http://www.ascr.usda.gov/complaint_filing_cust.html and at any USDA office or write a letter 
addressed to USDA and provide in the letter all of the information requested in the form. To 
request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter 
to USDA by: (1) mail: U.S. Department of Agriculture, Office of the Assistant Secretary for 
Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax: (202) 
690-7442; or (3) email: program.intake@usda.gov (link sends e-mail). 
USDA is an equal opportunity provider, employer, and lender. 
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Alberta arctic butterfly (Oeneis alberta) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Alberta Arctic 
Entity Status Status Definition 
NatureServe G5  

State S3  
Colorado State 
List Status 

None 
 

 

USDA Forest 
Service 

None  

USDI FWSb None  

USDI FWS 
Critical Habitat 

N/A  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
 
2. Taxonomy 
 
Genus/species Oeneis alberta is accepted as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

There is one record just southeast of the Gunnison NF boundary in Saguache County from 1972. There 
are no records on the planning unit itself.Table 2. Known Occurrence Frequency Within the Planning Area 
(NRIS database) 

Known Occurrences in the past 20 years 0 
Year Last Observed 1996 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
The caterpillars of this species nest and feed on native bunch grasses, including Festuca species. The 
species distribution is not well known, it appears to extend from Canada well into New Mexico along the 
Rocky Mountains, but many populations are disjunct from other known populations. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9, 10, 11, 

12]:  
The species appears to be dependent upon native bunch grasses. Management to conserve or promote 
native bunch grasses would probably conserve and promote this species. Based on the scattered 
distribution of known populations of this species in the mainland U.S., it is possible that this population 
may be peripheral and therefore inherently difficult to conserve or restore. 
 
6. Threats and Risk Factors 
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The displacement of native bunch grasses by non-native annual grasses is a problem in many of the arid 
and semi-arid areas of the American west. The Alberta arctic requires these native bunch grasses so their 
loss would harm the species. 

 
 
7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

American Bittern (Botarus lentiginosus) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of American Bittern 
Entity Status Status Definition 
NatureServe G4  

 
State S3S4B  
Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

Sensitive Regional Forester Sensitive Species List 

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 

 
Genus/species Botarus lentiginosus (Rackett, 1813) is accepted as valid (ITIS 2016). 
 

3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are no records from the planning unit. Neither the Rocky Mountain Bird Observatory nor 
Natureserve, nor the NRIS database have any records of this species on the planning unit or even in the 
general area.  Ebird does show a number of sightings of American Bittern near lakes and reservoirs in the 
valleys that surround the GMUG, but no records on the GMUG itself, and the certainty of eBird sightings 
is difficult to verify. 
 

http://www.butterfliesandmoths.org/
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There is no information on the trend of the species in the planning area. On a regional scale, the species is 
thought to have undergone a decline in numbers, although there is little information from which to make 
this calculation. 
 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Bitterns show a strong preference for nesting or near relatively large wetlands (7 acres or larger) with tall 
emergent vegetation. They will very occasionally nest in smaller wetlands, but the average size of 
wetlands used for nesting is 94 acres. In Colorado, nesting areas are very strongly associated with 
standing water, although in other areas they may nest in grasslands.  
When nesting over water, American Bitterns use cattails and bulrushes, along with sedge, common reed, 
reed canary grass, and bur-reed. 
 
American bitterns mostly forage in emergent wetlands within a few hundred meters of nest sites. They 
prefer to forage in areas with a water depth of roughly one-half to one foot, where vegetation grows from 
under the water up to about two feet. The forage primarily for insects, amphibians, crayfish, small fish 
and small mammals. This species “hunts” by standing very still and allowing the prey to move into range. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9, 10, 11, 12]:  
 
The key factor for this species is relatively large wetlands with emergent vegetation. This mostly rules out 
artificial water bodies because those are less likely to have emergent vegetation – a reservoir with a 
“bathtub ring” devoid of vegetation is of no value to an American bittern. 
 
What is important is the size and quality of the wetlands. Wetlands used by American bitterns need to 
have good quality fresh water that supports a good number of prey species – as a result, most remaining 
populations of this species appear to be on protected federal lands, mostly wildlife refuges. The species 
seems to have little competition with other species of wading birds. Habitat in upland areas near wetlands 
is also important, this species seems to avoid upland habitat that have been annually burned, grazed or 
mowed as well as agricultural fields. 
 
This species migrates south and spends winters in coastal areas along the Atlantic, Gulf, and Pacific 
coasts as well as in Mexico and Central America. Foraging habitats there have the same requirements as 
they do in the summer habitat. 

 
6. Threats and Risk Factors 
The species nests and lay eggs beginning in May or June. Nests may be subject to predation by off leash 
dogs, raccoons, or other predators. Nesting success may also be impacted by recreational use or other 
activities that disturb the birds during nesting season.  
 
Loss or degradation of wetland habitat is also a risk factor, both in summer breeding areas and in 
wintering areas. Historically, many wetlands within the American Bittern’s range have been drained, 
filled, or otherwise destroyed. Even in areas with good quality wetlands, the surrounding areas may have 
converted to agriculture or urban environments, further limiting the species foraging area. 
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Chemical contamination from urban or agricultural runoff can harm the species, either through direct 
poisoning, or by poisoning prey species, or by decreasing water clarity, which would make foraging 
difficult or impossible for Bitterns and many other wading birds. 
 
7. Key literature: 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015].  
 

 

American Marten (Martes americana) 
 
1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of American Marten. 
Entity Status Status Definition 
NatureServe G5 Species is Secure 

At very low risk or extinction or elimination due to a very extensive 
range, abundant populations or occurrences, and little to no concern 
from declines or threats. 

CNHP S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive 
range and/or many populations or occurrences, but with possible 
cause for some concern as a result of local recent declines, threats, or 
other factors. 
Note: Natureserve does not show an state rank for this species 

Colorado State 
List Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive   Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
USDI FWS 
Critical Habitat 

N/A N/A 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Martes americana is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
In Colorado, marten occurrence likely coincides with distribution of mature spruce-fir and lodgepole pine. 
A total of 200 occurrences are documented for the planning area from 1986 - 2016 (Table 2, Figure 1).  
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However, this estimate does not account for observations not yet recorded in the Forest Service Natural 
Resource Manager Wildlife Observation database or Ranger District electronic wildlife observation 
records (Vasquez, pers. comm.).  
 
Population trend information for this species within the planning area is not available.  Based on 
documented observations over the 30-year period, this species is well-distributed throughout the planning 
area.   
 

Table 2. Known Occurrence Frequency within the Planning Area 

Known Occurrences within the 
past 30 years 

200 

Year Last Observed 2016 
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Female marten are sexually mature at 15 months of age. Marten have delayed implantation with the 
majority of mating activity occurring in June and July. Female marten produce 1 litter per year of 1-5 kits. 
Kits are born in March through April and stay with their mother until September or October, when 
juveniles disperse. Juveniles can disperse up to 25 – 37+ miles (Strickland and Douglas 1987 summarized 
in Vasquez and Spicer 2005). 
 
Martens are typically generalized carnivores. Food items include but are not limited to red-backed voles, 
red squirrels, mice, snowshoe hare, bird eggs, nestlings, insects, fish, young mammals, berries, wood 
fiber, lichen and grass. Larger prey items such as the snowshoe hare become more important during the 
winter months. Gordon (1986) reported that voles, shrews, red squirrels, and other small mammals 
comprise the bulk of marten winter diets in Colorado. 
 
Marten home ranges often overlap. Home range size reported in the literature varies widely and 
geographically.  Male home ranges in the Western United States have been found to be from 0.3 mi2 to 
1.8 mi2 with female home ranges from 0.27 mi2 to 1.3 mi2 (summarized in Vasquez and Spicer 2005).  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
American martens are limited to conifer-dominated forests and vegetation types nearby. In most studies 
of habitat use, martens were found to prefer late-successional stands of mesic coniferous forest, especially 
those with complex physical structure near the ground (Buskirk and Powell 1994). Xeric forest types and 
those with a lack of structure near the ground are used little or not at all (Buskirk and Ruggiero 1994), 
although marten have been reported to utilize alpine habitats in Colorado (Streeter and Braun 1968). 
 
Marten utilize two types of den sites: natal dens in which parturition takes place, and maternal dens 
occupied by mother and young subsequent to parturition. Trees, logs, and rocks comprise denning 
structure at 70% of den sites (Ruggiero et al. 1998). 
 
Overall selection coefficients for maternal dens indicated the number of squirrel middens was the most 
important variable, followed by number of snags 20-40 cm (8-16 inches) diameter at breast height (dbh), 
number of snags <41 cm (16 in) dbh, and number of hard logs <41 cm in diameter. Selection of natal den 
sites was also significant via comparison between selection and no selection models, with number of 
middens, number of Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasiocarpa) >20 cm 
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dbh, and number of hard logs <41 cm in diameter the most important variables in descending order of 
importance. Large logs, large snags, and large, live spruce and fir trees are important characteristics of 
marten den sites in the central Rocky Mountains. The prominence of middens at den sites suggests red 
squirrels provide important denning structures as well as prey for marten (Ruggiero et al. 1998).  
 
Marten in southwestern Wyoming, marten selected subnivean rest sites primarily associated with coarse 
woody debris, including logs and stumps. Use of spruce (Picea spp.)-fir (Abies lasiocarpa) stands by 
adults was greater than expected and use of lodgepole pine (Pinus contorta) stands was less than expected 
on the basis of spatial availability. Juveniles used stand types in proportion to spatial availability. Resting 
sites associated with coarse woody debris occurred primarily in spruce-fir stands (Buskirk et al. 1989). 
 
6. Threats and Risk Factors 
 
Past extensive logging and trapping for pelts led to extirpation in some areas. Martens are susceptible to 
overharvest when food supplies are low. Harvest data for Colorado shows a closed season up through the 
2006/2007, and state-wide harvest numbers of 175, 52, 139, 940, and 1,569 for seasons ending in 2007, 
2010, 2012, 2013, and 2014, respectively (Apker 2015).  
 
Loss/ degradation of habitat due to timber harvest remains a threat in some areas (NatureServe 2015). 
Colorado Parks and Wildlife is currently investigating marten response to lodgepole pine and spruce 
forest habitats affected by beetle mortality (Apker 2015). 
 
7. Key literature: 
 
Apker, J.A. 2015. Furbearer management report, 2013-2014 harvest year. Colorado Parks and 

Wildlife. 19 pp. 
 
Buskirk, S.W., S.C. Forrest, M.G. Raphael, and H.J. Harlow. 1989. Winter resting ecology of  
 marten in the central Rocky Mountains. Journal of Wildlife Management 53(1): 191-196. 
 
Buskirk, S.W. and L.F. Ruggiero. 1994. American marten. In Ruggiero, L.F, K.B. Aubry, S.W.  

Buskirk, L.J. Lyon, and W.J. Zielinski, tech eds. The scientific basis for conserving forest 
carnivores: American marten, fisher, lynx, and wolverine in the western United States. USDA 
Forest Service, Gen. Tech. Rep. RM-254. 184 pp. 

 
NatureServe. 2015. Explorer, and online encyclopedia of life. Accessed online 06/22/2015 at:  
 http://explorer.natureserve.org/index.htm. 
 
Gordon, C.C. 1986. Winter food habits of the pine marten in Colorado. Great Basin Naturalist  
 46(1): 166-168. 
 
Ruggiero, L.F., D.E. Pearson, and S.E. Henry. 1998. Characteristics of American marten den sites  
 in Wyoming. Journal of Wildlife Management 62(2): 663-673. 
 
Streeter, R.G. and C.E. Braun. 1968. Occurrence of pine marten, Martes americana, in Colorado  
 alpine areas. Southwestern Association of Naturalists 13(4): 449-451. 
 
Vasquez, M. and L. Spicer. 2005. American marten (Martes americana), species assessment.  

Unpublished report. Prepared for Grand Mesa, Uncompahgre, and Gunnison National Forest. 23 
pp. 

 

http://explorer.natureserve.org/index.htm
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8. Map of Modeled Habitat and Known Occurrences  
 
Model parameters that define American marten habitats were developed for the Grand Mesa, 
Uncompahgre, and Gunnison (GMUG) National Forests and compatible with FSVeg vegetation database 
fields and input values (Vasquez and Spicer 2005). Low, moderate and high quality denning-resting and 
foraging marten habitat (generally mature spruce-fir or lodgepole pine dominated stands) within the 
planning area total 585,617 acres (Figure 1). 

 

Figure 1. American Marten Known Occurrences and Modeled Habitat 
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Table 3.  American Marten Habitat Suitability Model for the Grand Mesa, Uncompahgre, and 
Gunnison National Forests (Vasquez and Spicer 2005) 

 Primary Habitat Secondary Habitat 
Habitat Parameter High Quality (Optimum) Moderate Quality (Suitable) Low Quality (Marginal) 

 
 
 
 
 
 
 

1. Foraging 
Requirements 

4b, 4c, 5 stands containing > 
50% spruce-fir, primarily 
multiple canopy layers, 

interspersed with small (<0.5 
ac) openings containing good 

ground cover (rocks, talus 
slopes, logs, stumps, abundant 

herbaceous vegetation 
 
 

Dense high elevation riparian 
corridors w/in 4b, 4c, 5 spruce- 

fir stands 

 
4b, 4c, 5 stands containing > 50% 
lodgepole pine, primarily multiple 

canopy layers, interspersed with small 
(0.5-2ac) openings containing good 

ground cover 
 
 
 
 

Dense high elevation riparian corridors 
w/in 4b, 4c, 5 lodgepole pine, Douglas- 

fir, and blue spruce stands 

1, 2, 3a, 3b, 3c, 4a spruce-fir and 
lodgepole pine stands and dense high 

elevation riparian corridors w/in 
these stands* 

 
1, 2, 3a, 3b, 3c, 4a, 4b, 4c, 5 

Douglas-fir and blue spruce stands* 
 

Dense high elevation riparian 
corridors w/in 1, 2, 3a, 3b, 3c, 4a 

Douglas-fir and blue spruce stands* 
Single canopy becoming more 

prominent then multiple canopy 
layers 

> 25% of forest stands should be in 
mature conditions 

 
 
 

2. Cover 
Requirements 

 
 
 
 
 

  
 

4b, 4c, 5 stands containing > 
50% spruce-fir, primarily 

multiple canopy layers 
 

Dense high elevation riparian 
corridors w/in 4b, 4c, 5 spruce- 

fir stands 

4b, 4c, 5 stands containing > 50% 
lodgepole pine, primarily multiple 

canopy layers 
 

Dense high elevation riparian corridors 
w/in 4b, 4c, 5 lodgepole pine stands 

3b, 3c, 4a spruce-fir, lodgepole 
pine, Douglas-fir, and high elevation 

riparian 
Single Canopy becoming more 
prominent than multiple canopy 

layers 
> 25% of forest stands should be in 

mature conditions 

3. Denning/Resting 
Habitat 

4b, 4c, 5 stands containing > 
50% spruce-fir, primarily 

multiple canopy layers 

Dense high elevation riparian 
corridors w/in 4b, 4c, 5 spruce- 

fir stands 

4b, 4c, 5 stands containing > 50% 
lodgepole pine, primarily multiple 

canopy layers 
 

Dense high elevation riparian corridors 
w/in 4b, 4c, 5 lodgepole pine stands 

4a spruce-fir and lodgepole pine, 
single canopy becoming more 

prominent than multiple canopy 
layers 

Dense high elevation riparian 
corridors w/in 4a spruce-fir and 

lodgepole pine stands 
4. High Elevation 

Riparian Proximity 
to Denning and 
Resting Stands 

 
< or = 0.25 mi 

 
> 0.25-0.5 mi 

 
0.5-1 mi 

5. Denning, Resting, 
Winter Habitat 
Canopy Closure 

 
> 70% 

 
50-70% 

 
30-49% 

6. Forest Canopy 
Height > or = 49 ft 33-48 ft 16-32 ft 

7. Minimum Size of 
Isolated Habitat 

Patches 

 
> or = 37 acres 

 
> or = 37 acres 

 
< 37 acres 

8. Distance of 
Isolated Habitat 
Patches to Nearest 
Habitat Patches 

 
< 100 ft 

 
100-199 ft 

 
200-300 ft 

9. Core Habitat 
Area Size 

12 - 19 square miles or greater 
Minimum of 7,680 ac 

12 - 19 square miles or greater 
Minimum of 7,680 ac 

> 19 square miles*** 
Minimum of 12,160 ac 

 
 

10. Core Habitat 
Area Stand 
Structure 

> 75% (> 5,760 ac) should be 
comprised of optimal to 
suitable marten habitat 

specified above under forage 
and cover requirements 
> 4,176 ac required for 

foraging 
> 1,584 ac required for cover 

> 75% (> 5,760 ac) should be comprised 
of at least suitable marten habitat 

specified above under forage and cover 
requirements 

 
> 4,176 ac required for foraging 

> 1,584 ac required for cover 

> 75% (> 9,120 ac) should be 
comprised of suitable to marginal 

marten habitat specified above under 
forage and cover requirements 

 
> 6,612 ac required for foraging 

> 2,508 ac required for cover 
11. Habitat Spacing 
Distance Between 

Core Habitat 
Areas** 

 
< 0.6 mi 

 
< 0.6 mi 

 
0.6 - 1.2 mi 
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^ Habitat parameters for marten are based on literature reviews documented in the 2005 American marten MIS assessment and distribution of 
habitat and marten detections on the Forest 

* Habitat structural stages 1 and 2 need to conform to minimum sizes of openings specified under habitat parameter # 14 
** Core habitat areas should be connected by riparian reserves and other unharvested forests. Connectivity between core habitat areas 
does not need to be continuous, but gap distance should conform to minimum distances specified under habitat parameter # 11 

*** Core habitat areas comprised primarily of secondary habitat characteristics will need to be larger to provide the habitat requirements 
necessary to support martens 

 

Bald Eagle (Haliaeetus leucocephalus) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Bald Eagle. 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

NatureServe 
State 

S1B, S3N Species is Critically Imperiled (Breeding) 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or other 
factors. 
 
Species is Vulnerable (Non-breeding) 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

 
12. Travel Corridor 

Width 

> 300 ft within mature stands 
> 600 ft if corridor is adjacent 

to openings or areas of no 
canopy 

150-299 ft within mature stands 
 

300-599 ft if corridor is adjacent to 
openings or areas of no canopy 

100-149 ft within mature stands 
 

200-299 ft if corridor is adjacent to 
openings or areas of no canopy 

13. Travel Corridor 
Canopy Closure > 50-70% > 50-70% 30-50% 

14. Size of Openings < 0.5 ac each > = 0.5-2 ac each > 2-3 ac each 

 
15. Coarse Woody 
Debris Densities 

> 20 per ac that are > or = 15 
inches dbh and at least 15 ft in 

length 
Intermediate decay classes 

preferred 

10-19 per ac that are > or = 15 inches 
dbh and at least 15 ft in length 

 
Intermediate decay classes preferred 

5-9 per ac that are > or = 15 inches 
dbh and at least 15 ft in length 

 
Intermediate decay classes preferred 

 
16. Snag Densities 

at least 6 per acre, at least 2 
with a minimum dbh of 12 

inches 

at least 6 per acre, at least 2 with a 
minimum dbh of 12 inches 

< 6 per acre, with 2 or less with a 
minimum dbh of 12 inches 

17. Road Densities < 1 mi per square mi 1-2 mi per square mi > 2-3 mi per square mi 
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USDI FWSb Delisted On August 9, 2007, the bald eagle was removed from the federal list of 
threatened and endangered species 

USDI FWS Protected The bald eagle is protected by the Bald and Golden Eagle Protection Act (Eagle 
Act) and the Migratory Bird Treaty Act (MBTA). 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Haliaeetus leucocephalus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
The range of breeding bald eagles extends south and east from Alaska across southern Canada, south 
through California to Arizona, and east to Florida. Wintering distribution is spotty, but occurs throughout 
most of the contiguous U.S., north along the coast of British Columbia into coastal Alaska (USDI Fish 
and Wildlife Service 2007). 
 
In Colorado, bald eagles are found throughout much of the state during both the summer and winter. They 
can often be seen near large reservoirs and along major rivers (South Platte, Arkansas, Rio Grande, 
Yampa, and Colorado). 
 
The species is known to occur along the Colorado River north of the GMUG and the Rio Grande River to 
the south, and frequently observed along the Gunnison River on and near the GMUG during winter. 
Wintering bald eagles in the Upper Gunnison Basin are known along the Gunnison, East, and Taylor 
Rivers, some of which is on the Gunnison Ranger District.  There are also nesting bald eagles 
documented along the Gunnison River in the Upper Gunnison Basin, on private land adjacent to 
Curecanti National Recreation Area just east of Blue Mesa.  From 2015 – 2016, a pair of bald eagles was 
observed on the Gunnison Ranger District in the Soap Creek drainage north of Blue Mesa dam; the pair 
were observed hunting fish in Soap Creek and were flying back and forth across National Park Service 
and National Forest lands.  No nest site was ever found.     
 
No population trend or abundance estimates are available specific to the planning area. While the species 
is readily observed in the plan area, particularly during the winter, it has not been well-documented in the 
Forest Service NRIS wildlife database. Most observations are observed outside the plan area boundaries 
and periphery to the GMUG.   
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences  4 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Bald eagles generally nest near coastlines, rivers, and large lakes where there is an adequate food supply. 
They nest in mature or old-growth trees, snags (dead trees), cliffs, and rock promontories. In forested 
areas, bald eagles often select the tallest trees with limbs strong enough to support a nest that can weigh 
more than 1,000 pounds. Nest sites typically include at least one perch with a clear view of the water, 
where they forage. 
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Nest building in Colorado commences in December, but may be delayed at higher elevations. Egg-laying, 
incubation, rearing, and fledging occur from February through August (Figure 1).   
 

Sept. Oct. Nov. Dec. Jan. Feb. March April May June July Aug. 
 Nest Building � �   

 Egg Laying/Incubation � �  
 Hatching/Rearing Young � �  
 Fledging Young �  

   
Figure 1. Breeding Phenology of Bald Eagles in Colorado (USDI Fish and Wildlife Service 2007). 
 
Bald eagles are opportunistic feeders. Fish comprise much of their diet, but they also eat 
waterfowl, shorebirds/colonial waterbirds, small mammals, turtles, and carrion. Wintering bald eagles 
often congregate in large numbers along streams to feed on spawning salmon or other fish species, and 
often gather in large numbers in areas below reservoirs, especially hydropower dams, where fish are 
abundant. Wintering eagles also take birds from rafts of ducks at reservoirs and rivers, and congregate on 
melting ice shelves to scavenge dead fish from the current or the soft melting ice. Bald eagles will also 
feed on carcasses along roads, in landfills, and at feedlots (USDI Fish and Wildlife Service 2007). Bald 
eagles also feed on fish, waterfowl, rabbit (jackrabbit), and carrion.   
 
On and in the larger landscape area around the GMUG, wintering bald eagles use perch trees usually next 
to rivers and agricultural land. Foraging habitat consists of shrubland and agricultural land interspersion, 
and lakes, large streams and rivers. Habitat use shifts from upland to riparian areas as ice-out on rivers 
progresses. Roost sites consisted of mature cottonwood groves with primary roost trees at least 69 feet 
tall. Roost site suitability appeared dependent on distance from human activity while roost site preference 
seemed dependent on proximity to food (Harmata 1984). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
The U.S. Fish and Wildlife Service (USDI Fish and Wildlife Service) provide the following 
recommendations for avoiding bald eagle disturbance: 

Activity-Specific Guidelines 
 
Category A: 

Building construction, 1 or 2 story, with project footprint of ½ acre or less. 
Construction of roads, trails, canals, power lines, and other linear utilities. 
Agriculture and aquaculture – new or expanded operations. 
Alteration of shorelines or wetlands. 
Installation of docks or moorings. 
Water impoundment. 

 
Category B: 

Building construction, 3 or more stories. 
Building construction, 1 or 2 story, with project footprint of more than ½ acre. 
Installation or expansion of marinas with a capacity of 6 or more boats. 
Mining and associated activities. 
Oil and natural gas drilling and refining and associated activities. 
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The numerical distances shown in Table 3 are the closest the activity should be conducted relative to the nest. 

Table 3 If there is no similar activity 
within 1 mile of the nest 

If there is similar activity closer 
than 1 mile from the nest 

If the activity will be visible from 
the nest 

660 feet. Landscape buffers 
are recommended. 

660 feet, or as close as existing 
tolerated activity of similar scope. 
Landscape buffers are 
recommended. 

If the activity will not be visible 
from the nest 

Category A: 
330 feet. Clearing, external 
construction, and landscaping 
between 330 feet and 660 feet 
should be done outside 
breeding season. 
 
Category B: 
660 feet. 

330 feet, or as close as existing 
tolerated activity of similar scope. 
Clearing, external construction 
and landscaping within 660 feet 
should be done outside breeding 
season. 

 

Category C. Timber Operations and Forestry Practices 

• Avoid clear cutting or removal of overstory trees within 330 feet of the nest at any time. 

• Avoid timber harvesting operations, including road construction and chain saw and yarding operations, 
during the breeding season within 660 feet of the nest. The distance may be decreased to 330 feet 
around alternate nests within a particular territory, including nests that were attended during the current 
breeding season but not used to raise young, after eggs laid in another nest within the territory have 
hatched. 

• Selective thinning and other silviculture management practices designed to conserve or enhance habitat, 
including prescribed burning close to the nest tree, should be undertaken outside the breeding season. 
Precautions such as raking leaves and woody debris from around the nest tree should be taken to prevent 
crown fire or fire climbing the nest tree. If it is determined that a burn during the breeding season would 
be beneficial, then, to ensure that no take or disturbance will occur, these activities should be conducted 
only when neither adult eagles nor young are present at the nest tree (i.e., at the beginning of, or end of, 
the breeding season, either before the particular nest is active or after the young have fledged from that 
nest). Appropriate Federal and state biologists should be consulted before any prescribed burning is 
conducted during the breeding season. 

• Avoid construction of log transfer facilities and in-water log storage areas within 330 feet of the nest. 

Category D. Off-road vehicle use (including snowmobiles). No buffer is necessary around nest sites 
outside the breeding season. During the breeding season, do not operate off-road vehicles within 330 feet 
of the nest. In open areas, where there is increased visibility and exposure to noise, this distance should be 
extended to 660 feet. 

Category E. Motorized Watercraft use (including jet skis/personal watercraft). No buffer is necessary 
around nest sites outside the breeding season. During the breeding season, within 330 feet of the nest, (1) 
do not operate jet skis (personal watercraft), and (2) avoid concentrations of noisy vessels (e.g., 
commercial fishing boats and tour boats), except where eagles have demonstrated tolerance for such 
activity. Other motorized boat traffic passing within 330 feet of the nest should attempt to minimize trips 
and avoid stopping in the area where feasible, particularly where eagles are unaccustomed to boat traffic. 
Buffers for airboats should be larger than 330 feet due to the increased noise they generate, combined 
with their speed, maneuverability, and visibility. 
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Category F. Non-motorized recreation and human entry (e.g., hiking, camping, fishing, hunting, 
birdwatching, kayaking, canoeing). No buffer is necessary around nest sites outside the breeding season. 
If the activity will be visible or highly audible from the nest, maintain a 330-foot buffer during the 
breeding season, particularly where eagles are unaccustomed to such activity. 

Category G. Helicopters and fixed-wing aircraft. Except for authorized biologists trained in survey 
techniques, avoid operating aircraft within 1,000 feet of the nest during the breeding season, except where 
eagles have demonstrated tolerance for such activity. 

Category H. Blasting and other loud, intermittent noises. Avoid blasting and other activities that produce 
extremely loud noises within 1/2 mile of active nests, unless greater tolerance to the activity (or similar 
activity) has been demonstrated by the eagles in the nesting area. This recommendation applies to the use 
of fireworks classified by the Federal Department of Transportation as Class B explosives, which includes 
the larger fireworks that are intended for licensed public display. 

 

RECOMMENDATIONS FOR AVOIDING DISTURBANCE AT FORAGING AREAS AND 
COMMUNAL ROOST SITES 

1. Minimize potentially disruptive activities and development in the eagles’ direct flight path between 
their nest and roost sites and important foraging areas. 

2. Locate long-term and permanent water-dependent facilities, such as boat ramps and marinas, away 
from important eagle foraging areas. 

3. Avoid recreational and commercial boating and fishing near critical eagle foraging areas during peak 
feeding times (usually early to mid-morning and late afternoon), except where eagles have demonstrated 
tolerance to such activity. 

4. Do not use explosives within ½ mile (or within 1 mile in open areas) of communal roosts when eagles 
are congregating, without prior coordination with the U.S. Fish and Wildlife Service and your state 
wildlife agency. 

5. Locate aircraft corridors no closer than 1,000 feet vertical or horizontal distance from communal roost 
sites. 

 

ADDITIONAL RECOMMENDATIONS TO BENEFIT BALD EAGLES 

The following are additional management practices that landowners and planners can exercise for added 
benefit to bald eagles. 

1. Protect and preserve potential roost and nest sites by retaining mature trees and old growth stands, 
particularly within ½ mile from water. 

2. Where nests are blown from trees during storms or are otherwise destroyed by the elements, continue 
to protect the site in the absence of the nest for up to three (3) complete breeding seasons. Many eagles 
will rebuild the nest and reoccupy the site. 

3. To avoid collisions, site wind turbines, communication towers, and high voltage transmission power 
lines away from nests, foraging areas, and communal roost sites. 

4. Employ industry-accepted best management practices to prevent birds from colliding with or being 
electrocuted by utility lines, towers, and poles. If possible, bury utility lines in important eagle areas. 

5. Where bald eagles are likely to nest in human-made structures (e.g., cell phone towers) and such use 
could impede operation or maintenance of the structures or jeopardize the safety of the eagles, equip the 
structures with either (1) devices engineered to discourage bald eagles from building nests, or (2) 
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nesting platforms that will safely accommodate bald eagle nests without interfering with structure 
performance. 

6. Immediately cover carcasses of euthanized animals at landfills to protect eagles from being poisoned. 

7. Do not intentionally feed bald eagles. Artificially feeding bald eagles can disrupt their essential 
behavioral patterns and put them at increased risk from power lines, collision with windows and cars, 
and other mortality factors. 

8. Use pesticides, herbicides, fertilizers, and other chemicals only in accordance with Federal and state 
laws. 

9. Monitor and minimize dispersal of contaminants associated with hazardous waste sites (legal or 
illegal), permitted releases, and runoff from agricultural areas, especially within watersheds where 
eagles have shown poor reproduction or where bioaccumulating contaminants have been documented. 
These factors present a risk of contamination to eagles and their food sources. 

6. Threats and Risk Factors 
 
Major threats and risk factors include habitat loss, disturbance by humans, biocide contamination, 
decreasing food supply, and illegal shooting. Generally susceptible to human intrusion, but may show a 
degree of adaptability and tolerance if the human activity is not directed toward them. However, chronic 
disturbance results in disuse of areas by eagles (NatureServe 2015). 
 
7. Key literature: 
 
Harmata, A.R. 1984. Bald eagles of the San Luis Valley, Colorado: their winter ecology and spring 
migration. M.S. Thesis, Montana State University. 221 pp. 
 
NatureServe. 2015. An encyclopedia of life. Accessed online at: http://explorer.natureserve.org/index.htm 
[06/30/2015]. 
 
Peterson, A. 1986. Habitat suitability index models: bald eagle (breeding season). U.S. Fish and Wildlife 
Service Biological Report 82(10.126). 25 pp. 
 
USDI Fish and Wildlife Service. 2007. National bald eagle management guidelines. 23 pp. 
 
USDI Fish and Wildlife Service. 1983. Northern states bald eagle recovery plan. 131 pp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://explorer.natureserve.org/index.htm
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8. Map of Known Occurrences and Modeled Suitable Habitat 

Suitable nesting areas are most likely to occur in proximity to larger streams and rivers as well as water 
bodies exceeding 20 acres in size (Peterson 1986).  These sites may also serve as late fall/early winter 
areas until water surfaces freeze.  Habitat features have not yet been modeled for the planning area.  
Nesting, roost sites, and winter range displayed in Figure 2 were mapped by Colorado Parks and Wildlife 
(Species Activity Mapping data).  

 
Figure 2. Northern Bald Eagle Range and Known Occurrences 
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Black-footed Ferret (Mustela nigripes) 
 
1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of Black-footed Ferret 
Entity Status Status Definition 
NatureServe 
Global 

G1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or other 
factors. 

NatureServe 
State 

S1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or other 
factors. 

Colorado State 
List Status 

State 
Endangered; 
Tier 1 

Colorado State Endangered and Threatened Species List 

USDA Forest 
Service 

ESA Section 
7  

ESA Section 7 consultation requirement for activities that may affect the 
species. 

USDI FWSb FE Federally listed as Threatened 
USDI FWS 
Critical Habitat 

None No occurrence of proposed critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 

2. Taxonomy 

Genus/species Mustela nigripes is accepted as valid (ITIS 2015). 

3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

Historical range covered much of western North America’s intermountain and prairie grasslands 
coinciding with black-tailed, white-tailed, and Gunnison’s prairie dog distributions, including the San 
Luis Valley (USDI Fish and Wildlife Service 2013). Current distribution consists of 16 sites in 8 states, 
Canada, and Mexico (USDI Fish and Wildlife Service 2010). Only one reintroduction site currently exists 
within Colorado (Wolf Creek, northwestern Colorado).  

There are no records (historical or otherwise) within the planning area (Table 2, NRIS database; Figure 
1). There are a few historic sightings near the GMUG around Hitchkiss and and Ouray county, but not on 
NFS lands. The GMUG contains no existing or proposed reintroduction sites. The nearest known 
population is located at Vermejo Park Ranch, northern New Mexico, (USDI Fish and Wildlife Service 
2013). 
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Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences within the last 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Suitable habitat consists of grasslands and prairies containing prairie dog towns. Ferrets utilize existing 
prairie dog burrows for shelter and feed predominately on prairie dogs.  

Mating season occurs from March – April. Gestation lasts about 41 – 43 days with kits born May – June. 
Kits stay below ground until approximately 2 months old, after which the mother moves them to different 
burrows within the home range (USDI Fish and Wildlife Service 2010).  

Home range of females occupying high-density prairie dog habitat averages approximately 148 ac 
whereas males average about 321 acres. Female and male territories average 32 acres and 89 acres, 
respectively (USDI Fish and Wildlife Service 2013). 

5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 
12]:  

 
The following actions are identified to address threats to black-footed ferret and promote recovery of the 
species (USDI Fish and Wildlife Service 2013): 
 

1. Conserve and manage a captive ferret population of sufficient size and structure to support 
genetic management and reintroduction efforts. 

2. Identify prairie dog habitats with the highest biological potential for supporting future free-
ranging populations of ferrets. 

3. Establish free-ranging populations of ferrets to meet downlisting and delisting criteria. 
4. Ensure sufficient habitat to support a wide distribution of ferret populations over the long term 

considering social, political, and economic concerns of local residents. 
5. Reduce disease-related threats in wild populations of ferrets and associated species. 
6. Support partner involvement and conduct adaptive management through cooperative interchange. 

6. Threats and Risk Factors 
 
Black-footed ferret population declines are attributed primarily to three factors: conversion of native 
grassland to cropland, poisoning of prairie dogs to reduce competition with domestic livestock, and 
introduction of the exotic disease sylvatic plague.  Each of these factors resulted in substantial loss of 
prairie dogs, which led to an even greater decline in ferret populations due to the species’ dependency on 
large expanses of habitat occupied by prairie dogs (Lockhart et al. 2006 cited in USDI Fish and Wildlife 
Service 2013). 
 
Currently, primary threat is disease (i.e. sylvatic plague and canine distemper). Other risk factors include 
ongoing habitat loss due to conversion, recreational shooting of prey species, predation, poisoning of 
prairie dogs, and climate change (USDI Fish and Wildlife Service 2013).  
 
7. Key literature 
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USDI Fish and Wildlife Service. 2010. Black-footed ferret (Mustela nigripes): fact sheet. Region 6, 
Denver, Colorado. 2 pp. 
 
USDI Fish and Wildlife Service. 2013. Recovery plan for the black-footed ferret (Mustela 
nigripes). Region 6, Denver, Colorado. 157 pp. 
 

Black Swift (Cypseloides niger) 
 
1. Status:   
 

Table 1 summarizes the current status of this species or subspecies by various ranking entity and defines 
the meaning of the status. 

 

Table 1.  Current status of Black Swift. 

Entity Status Status Definition 

NatureServe 
Global 

G4 Species is Apparently Secure 

At fairly low risk of extinction or elimination due to an extensive 
range and/or many populations or occurrences, but with possible 
cause for some concern as a result of local recent declines, threats, 
or other factors. 

NatureServe 
State 

S3B Species is Vulnerable 

At moderate risk of extinction or elimination due to a fairly restricted 
range, relatively few populations or occurrences, recent and 
widespread declines, threats, or other factors. (B= Breeding Only) 

Colorado State 
List Status 

Tier 2 

 

Species of Greatest Conservation Need 

USDA Forest 
Service 

Sensitive   Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 

USDI FWS 
Critical Habitat 

N/A N/A 

a Colorado Natural Heritage Program. 

b US Department of Interior Fish and Wildlife Service. 
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2. Taxonomy 

Genus/species Cypseloides niger is accepted as valid (ITIS 2015). 

3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

Table 2. Known Occurrence Frequency Within the Planning Area (NRIS and NHP databases) 

Known Active Sites 16 
Year Last Observed 2014 

 

In Colorado, the species occurs at scattered locations in central and western portions of the state. 
Colonies have been documented in the San Juan Mountains, and smaller numbers in the Sangre de 
Cristo, Flat Tops, Gore and Front ranges.  A total of 16 known active nest sites are reported for the 
planning area; the most recent observation was reported in 2014 (Table 2, Figure 1).   

Statistically reliable trend information for this species within the planning area is not available. 

4. Brief description of natural history and key ecological functions [basis for other 12.53 
components]:  

Black swifts are summer migrants in Colorado.  They arrive in mid-June for the breeding season and 
depart to wintering grounds by mid-September.  Black swifts lay a single egg and are single brooded. If 
nesting failure occurs very early in the season, a replacement clutch may be laid (Hirshman 2003 in 
Wiggins 2004).  Microclimate at nest sites was measured by Gunn et al. (2012). They reported that 
median temperature and relative humidity at nine Colorado and New Mexico sites were 49oF and 89.7%, 
respectively, and at one California site were 56oF and 92.8%, respectively. Values were quite stable 
throughout the breeding season with slight changes reflecting the ambient temperature and humidity of 
the surrounding macroclimate. During the breeding season, black swifts feed at high elevations, 
primarily on winged ants and termites, as well as flying insects.  

Nest and colony sites in western Colorado have been used over long periods (Schultz 2003 in Wiggins 
2004), suggesting that black swifts show extremely high site fidelity. 

5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 
12]:  

Knorr (1961, 1993 in Wiggins 2004) listed six features that are strongly associated with black swift nest 
sites: 1) falling or dripping water, 2) high relief, 3) inaccessibility to ground predators, 4) unobstructed 
flyways in the immediate nest vicinity, 5) shade during a major portion of the day, and 6) the presence 
of suitable nest niches.  Surveys completed in Colorado suggest that nests are typically placed on 
recesses/ledges near waterfalls or dripping water on cliffs at 7,000 to 11,000 feet elevation, often 8-10 
feet above ground but can be up to more than 100 feet above ground (Wiggins 2004). 

6. Threats and Risk Factors 
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Assessing the extent to which current management activities are affecting black swifts is difficult due to 
the general lack of knowledge concerning swift nesting success, distribution, and dispersal. In addition, 
there have been no studies of the effects of forest management practices on any aspect of black swift 
ecology. Assessment of threats and risk factors is largely speculative and largely concerned with 
probable indirect effects of management activities on black swifts (Wiggins 2004). 

Local water diversion projects (e.g., irrigation) may affect swifts by altering stream flows, and 
consequently altering the temporal and spatial patterns of insect abundance. In addition, water 
diversion schemes at relatively high altitudes may lead to decreased flows at waterfalls, and thus reduce 
the number of potential colony sites for black swifts. Other factors with potential to indirectly affect 
black swifts by altering local water retention and runoff include timber harvest and associated roads, 
livestock grazing, natural disturbances such as drought (Wiggins 2004) and climate change (Gunn et al. 
2012).   

7. Key literature: 

Gunn, C., K.M. Potter, and J.P. Beason. 2012. Nest microclimate at northern black swift colonies in 
Colorado, New Mexico, and California: temperature and relative humidity. Wilson Journal of Ornithology 
124(4): 797-802. 

Wiggins, D. 2004. Black swift: a technical conservation assessment. USDA Forest Service, Rocky 
Mountain Region. Available: http://www.fs.fed.us/r2/projects/scp/assessments/blackswift.pdf 
[06/02/2015]. 

Boreal Owl (Aegolius funereus) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Boreal Owl. 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

NatureServe 
State 

S2 Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few 
populations or occurrences, steep declines, severe threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 
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2. Taxonomy 
 
Genus/species Aegolius funereus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
In the western U.S., populations are restricted to subalpine forests in the Rocky Mountains, Blue 
Mountains, and Cascade Ranges. The southernmost records occur in mountains of northwestern New 
Mexico (Hayward 1994).  There are 347 records for this species on the forest. Multiple sightings were 
made on the Gunnison NF southeast of Lake City, and Grand Mesa NF between Colbran and Cedaredge. 
There are scattered other sightings north of Crested Butte and a number of other locations on all three 
of the forests that make up the GMUG. 
 
Statistically reliable trend information for this species within the planning area is not available. 
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 347 
Year Last Observed 2016 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Boreal owls in the western U.S. occur in subalpine forest habitats characterized largely by subalpine fir 
(Abies lasiocarpa) and Engelmann spruce (Picea engelmannii) and adjacent transition forests (Hayward 
1994). Habitat composition within territories reported for Colorado is predominately spruce-fir 
interspersed with meadows (81%) and lodgepole pine to a lesser extent (9%) (Ryder et al. 1987).  
 
Boreal owls are secondary cavity nesters and nest primarily in cavities excavated by pileated 
woodpecker (Dryocopus pileatus) and northern flicker (Colaptes auratus) cavities or in nest boxes.  
 
Nest initiation in Colorado ranged from mid-April through June 1 with clutches ranging from one to four 
eggs (Ryder et al. 1987). Egg-laying dates for Idaho ranged from mid-April through mid to late-May with 
fledging completed by mid-June to mid-July (Hayward et al. 1993).  
 
Both in Idaho and Colorado, home range areas shifted seasonally after the breeding season. In Idaho, 
annual home range averaged 3,775 acres. Center of winter and summer ranges were separated by 
average of 1.5 miles (Hayward et al. 1987). During summer in Idaho, owls used cool microsites mostly in 
mature or older spruce-fir stands at higher elevations for roosting in response to heat stress sensitivity. 
Winter roost sites were divided evenly between spruce-fir and lodgepole pine stands at elevations that 
averaged approximately 600 feet lower than summer sites (Hayward et al. 1993). 
 
Prey items in Colorado consist mainly of voles (i.e., southern red-backed vole (Myodes gapperi), long-
tailed vole (Microtus longicaudis), montane vole (Microtus montanus)) with lesser frequencies of shrews 
(Sorex spp.), and passerine birds (Ryder et al. 1987). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  
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Nests located in Idaho were generally in large trees or snags within mature or older stands of mixed 
conifer, spruce-fir, or aspen. Tree diameter at the cavity averaged 16 inches (range 10-24 in) and tree 
dbh averaged 25 in (range 13-44 in).  Predominant tree species within nest stands consisted of old 
mixed conifer, old Engelmann spruce, old aspen, and old Douglas-fir.  Forest structure within the nest 
stand included complex forest with higher basal area, more large trees, and less understory 
development than available sites. Tree densities at nest sites averaged 23 trees per acre 15 inches 
diameter at breast height (dbh) or greater and an upper canopy cover (> 26 ft above ground) averaging 
30 percent; however, the forest immediately surrounding nest trees had open structure. Tree species 
selected for nesting included ponderosa pine, aspen, Douglas-fir, and Engelmann spruce (Hayward et al. 
1987, 1993). 
 
Roost trees reported for boreal owls in Colorado consisted mainly of Engelmann spruce and subalpine 
fir, with lesser use noted for lodgepole pine (Ryder et al. 1987). Summer roost sites in Idaho occurred in 
more dense stands with canopy cover averaging 63.5 percent. Winter roosts contained fewer trees, but 
averaged only slightly lower canopy cover (58.5 percent) (Hayward et al. 1993). Nest trees in Colorado 
and within the planning area are primarily restricted to aspen.  This usually occurs in aspen clones within 
spruce-fir stands.  Flicker holes in aspen trees are preferred, although one active nest site was located in 
a spruce snag (R. Ghormley 2015, pers. comm). 
 
6. Threats and Risk Factors 
 
Major threat may be indirect effects of forest harvesting practices. These may reduce primary prey 
populations, remove forest structure used for foraging, and eliminate nesting cavities (Hayward et al. 
1993). Other risk factors that may affect species density and distribution are likely to include large-scale 
stand replacement fire, and large-scale insect outbreaks.  
 
7. Key literature: 
 
Ryder, R. A., D. A. Palmer, and J. J. Rawinski. 1987. Distribution and status of the boreal owl in Colorado. 
Pages 169-174. in R.W. Nero, C.R. Knapton, and R.H. Hamre, editors. Biology and conservation of 
northern forest owls. Symposium proceedings, Winnipeg, Manitoba. 
 
Hayward, G.D., P.H. Hayward, and E.O. Garton. 1987. Movements and home range use by boreal owls in 
central Idaho. Pages 175-184. in R.W. Nero, C.R. Knapton, and R.H. Hamre, editors. Biology and 
conservation of northern forest owls. Symposium proceedings, Winnipeg, Manitoba. 
 
Hayward, G.D. Review of Technical Knowledge+Boreal Owls. 1994. Pages 92-127 in Hayward, G. D. and J. 
Verner. 1994. Flammulated, boreal, and great gray owls in the United States: A technical conservation 
assessment. USDA Forest Service, GTR RM-253. 
 
Hayward, G.D., P.H. Hayward, and E.O. Garton. 1993. Ecology of boreal owls in the northern Rocky 
Mountains, U.S.A. Wildlife Monographs 124: 3-59. 
 
Ghormley, R. 2015. Randy Ghormley, Forest Wildife Biologist, Rio Grande National Forest. Personal 
Communication. 
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8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Forested vegetation modeled to represent boreal owl potential suitable habitat totals 1,012,631acres on 
the GMUG (Figure 1). Parameters selected from the FSVeg database consist of Engelmann spruce, 
subalpine fir, lodgepole pine, and aspen with habitat structure 4B or 4C, and diameters averaging 9 
inches or greater. Limitations exist in refining selection of tree diameter size.  Size classifications in the 
FSVeg database include Large (9”-15.9”dbh) and Very Large (16”+ dbh).  Due to these limitations, this 
model likely overestimates acres of potential suitable habitat within the planning area by including some 
stands in the Large class that may not actually support trees large enough for nesting.  Additionally, 
boreal owls are likely to select for canopy cover exceeding 55%.  Due to the spruce-beetle affecting the 
spruce-fir forest type across the GMUG landscape, suitable habitat meeting the canopy cover 
requirements is likely overestimated.  

 
Figure 1. Boreal Owl Known Occurrences 

 
 

Brewer’s Sparrow (Spizella breweri) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
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Table 1.  Current status of Brewer’s sparrow 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 
 
Fairly large range in western North America; declining in many areas of the 
U.S. 

NatureServe 
State 

S4B Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as 
a result of local recent declines, threats, or other factors. 

Colorado State 
List Status 

None 
 

N/A 

USDA Forest 
Service 

Sensitive  Region 2 Regional Forester’s Sensitive Species 

USDI FWSb None N/A 

USDI FWS 
Critical Habitat 

None N/A 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Spizella breweri Cassin, 1856 is accepted as valid (ITIS 
https://www.itis.gov/servlet/SingleRpt/SingleRpt#null). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
There are multiple records from the Gunnison Ranger District. On the Forest, Brewer’s sparrow habitat is 
widely distributed but occurs in small, often isolated habitat patches.  Primary habitat includes areas 
dominated by big sagebrush (Artemisia tridentata spp.), encompassing approximately 40,457 acres.  
Secondary habitat consists of approximately 40,711 acres and is comprised of mountain shrub (willow, 
mountain mahogany, snowberry, or other woody shrublands other than sagebrush), sagebrush transition 
areas, and pinyon-juniper woodlands containing large meadows with a shrubby component (Figure 1).  
Brewer’s sparrows are most abundant in ecologically healthy shrub communities consisting of tall shrubs 
in a clumped distribution.       
 
The Brewer’s sparrow is considered globally “secure” by the Natural Heritage Program due to its wide 
distribution across North America, yet according to the Breeding Bird Survey, Brewer’s sparrow 
populations have declined by over 50 percent during the past 25 years (Holmes and Johnson 2005).  
Within Region 2 and the state of Colorado, Brewer’s sparrow populations have exhibited similar long-
term declines, exceeding national trends.    
 

https://www.itis.gov/servlet/SingleRpt/SingleRpt#null
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Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years Numerous 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 

Brewer’s sparrows are a neoarctic-neotropical migrant with a circannual activity pattern in which they are 
an early spring migrant (Holmes and Johnson 2005).  Males arrive on the breeding grounds several days 
before females and begin to establish territories (Holmes and Johnson 2005).  In Colorado, Brewer’s 
sparrows begin to arrive in mid-April, with full numbers at the end of the month (Andrews and Righter 
1992, Lambeth 1998).  Average temperatures in late April may influence the timing of territory 
establishment and pair formation, with colder temperatures delaying these activities (Best and Petersen 
1985).  Following territory establishment and pair formation, the nesting season extends from mid-April 
to early August, with most nesting activity concentrated between mid-May and late July (Rotenberry et al. 
1999).  Fall migration takes place from mid-August through October (Holmes and Johnson 2005).   
 
The Brewer’s sparrow is considered an obligate of sagebrush communities (Braun et al. 1976, Paige and 
Ritter 1999, Holmes and Johnson 2005).  Throughout most of its breeding range, the Brewer’s sparrow is 
most closely associated with landscapes dominated by big sagebrush (Weins and Rotenberry 1981, 
Rotenberry 1999).  Factors that influence Brewer’s sparrow occupancy and abundance include the amount 
of sagebrush cover, sagebrush patch size, spatial distribution of patches, and the extent of disturbance and 
fragmentation.  Holmes and Johnson (2005) provide a detailed description of Brewer’s sparrow habitat 
use in Region 2.  Brewer’s sparrow habitat was modeled for the GMUG (Vasquez 2005; Figure 1 and 
Table 3).   
 
Throughout its breeding range, the Brewer’s sparrow is most closely associated with landscapes 
dominated by big sagebrush (Artemisia tridentata spp.) (Wiens and Rotenberry 1981, Rotenberry et al. 
1999) and is considered an obligate of sagebrush communities (Braun et al. 1976, Paige and Ritter 1999).  
This bird has a maximum shrub canopy height threshold, typically utilizing shrubs with an average height 
of less than 5 ft (Rotenberry et al. 1999).  Petersen and Best (1985) and Sarell and McGuinness (1996) 
reported that Brewer’s sparrows rarely used shrubs less than 20 inches tall.  Brewer’s sparrows occur less 
frequently in shrubby openings in pinyon-juniper and mountain mahogany woodlands (Sedgewick1987) 
and large shrubby parklands within coniferous forests (Rotenberry et al. 1999).  They have also been 
found at high elevations above timberline and in shrubby montane valleys dominated by low-growing 
willow and shrubs (Doyle 1997, Rotenberry et al. 1999).  Observations and detections of Brewer’s 
sparrows on the Forest have been consistent with reports documented in the literature. 
 
At a broad, regional scale, Brewer’s sparrow abundances have been correlated with shrub cover (Wiens 
and Rotenberry 1980, 1981), with the highest density of singing males found to be greatest in 
unfragmented shrubland habitats (Knick and Rotenberry 1995, 1999, 2002).  Local densities are 
negatively influenced by landscape-level habitat changes that increase fragmentation in shrubland habitats 
(Rotenberry et al. 1999, Knick and Rotenberry 2000).  Rotenberry et al. (1999) and Knick and Rotenberry 
(2000) hypothesized that Brewer’s sparrows may be more sensitive to variation in landscape-level 
attributes than in local-scale habitat attributes.    
 
Landscape-level attributes that are positively associated with Brewer’s sparrow density include high shrub 
cover, large patch size, little fragmentation, low disturbance, and habitat heterogeneity (Knick and 
Rotenberry 1995).  Knick and Rotenberry (2002) concluded that the occurrence of Brewer’s sparrows 
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increased with increasing area of sagebrush patches and decreasing fragmentation.  In Montana, Brewer’s 
sparrows preferred sagebrush sites averaging 13 percent sagebrush cover (Bock and Bock 1987).  The 
minimum patch size and the degree of patch isolation required for breeding have not been determined, but 
Knick and Rotenberry (1995) suggest that isolated stands of sagebrush smaller than 2 ha are not likely to 
be nesting habitat.     
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
The Brewer’s sparrow is a sagebrush obligate that is often the most abundant songbird in sagebrush 
shrubsteppe habitats (Holmes and Johnson 2005).  They also occur in shrubby openings in pinyon-juniper 
and mountain mahogany woodlands (Sedgewick 1987) and large shrubby park lands within coniferous 
forests.  On the GMUG, Brewer’s sparrows have been observed frequently in sagebrush dominated 
habitats.  They have been identified infrequently on the GMUG during neotropical migrant bird surveys 
in large (>15 ac) shrubby park lands within coniferous forests; these shrubby park lands are 
approximately 11,000 ft in elevation and are composed of low growing willow and shrubby cinquefoil.  
In addition, the literature supports that the Brewer’s sparrow is a fairly common nester in sagebrush and 
mountain shrub habitat in Colorado and throughout Region 2 (Andrews and Righter 1992, Busby and 
Zimmerman 2001, Kingery 1998, Oakleaf et al. 1992, and Holmes and Johnson 2005).  This species is 
documented nesting in the sagebrush ecosystem of the GMUG.  The breeding/nesting/early fall season is 
the only life history period that they are found on the GMUG.        
 
6. Threats, Risk Factors 
 
Brewer’s sparrow population viability is likely linked to extensive alteration of sagebrush shrubsteppe 
habitat (Holmes and Johnson 2005).  Primary influences include management activities that have a 
transformative effect on sagebrush habitat such as livestock grazing, followed by alteration of natural fire 
regimes and invasion by exotic plants (Holmes and Johnson 2005).  Habitat loss and fragmentation due to 
development also threaten the species.  On the GMUG, factors impacting sagebrush ecosystem resiliency 
that contribute to fragmentation include roads, powerlines, fences, non-native plants (particularly 
cheatgrass, toadflax and Canada thistle), loss of mesic habitat caused by soil loss and reduced water 
retention in riparian areas and meadows due to erosion, and conifer (primarily juniper) encroachment. 
Conservation and management of Brewer’s sparrows should focus on creating and maintaining a 
sagebrush landscape that replicates conditions historically created by natural processes, including fire 
frequencies.                  
 
7. Management Recommendations 
 
Paige and Ritter (1999) review specific strategies for managing sagebrush habitat for Brewer’s sparrows 
and other sagebrush-obligate birds, and Walker (2004) provides specific management recommendations 
for the Brewer’s sparrow.  Paige and Ritter (1999), Peterson (1995), and Rotenberry (1998) also provide 
information on managing sagebrush for bird communities, including the Brewer’s sparrow.  Management 
recommendations include:   
 

• Maintain large, intact sagebrush stands with an average shrub cover of 10-30 percent, an average 
shrub height of 0.4 – 1.5 m (15.7 – 59 inches), and a diverse understory of grasses and forbs 
native to the local area (Petersen and Best 1985, Petersen and Best 1987, Larson and Bock 1984, 
Dobler et al. 1996, Rotenberry et al. 1999).  Within each stand, maintain areas with relatively 
dense sagebrush cover (25-40%) and medium-sized shrubs (0.5 – 0.9 m) that Brewer’s sparrows 
prefer for nesting (Walker 2004).   
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• Avoid the complete removal of sagebrush, as it eliminates suitable nesting habitat for Brewer’s 

sparrows and may promote the spread of invasive plants (Rotenberry 1998, Paige and Ritter 
1999).  Management activities such as spraying, chaining, mowing, or burning that result in 
partial sagebrush removal are preferred as these activities allow faster regeneration of suitable 
nesting habitat (Braun et al. 1976, Castrale 1982, Winter 1984, Peterson 1995, Walker 2004).  
When implementing management activities that cause sagebrush reduction, timing restrictions 
should be enforced that do not allow activities to occur during the breeding/nesting season 
(approximately mid-April to early August on the Forest).   
 

• Avoid reseeding areas with non-native grasses, as this further delays recolonization by sagebrush, 
thereby reducing habitat quality for Brewer’s sparrows (Reynolds and Trost 1981, McAdoo et al. 
1989, Walker 2004).  Identify and control nonnative plants, prioritizing on those that are invasive 
or highly flammable such as cheatgrass (Walker 2004).   
 

• Manage livestock grazing to reduce impacts on the grass and forb understory and to reduce soil 
compaction and disturbance (Saab et al. 1995).  Excessive grazing may increase the risk of non-
native plant invasions.  Maintain rangelands so that they are in a “fair” or “good” range condition, 
and complete livestock removal or significantly reducing stock rates of livestock may be 
necessary to improve habitat quality for rangelands that are in “poor” condition.      

 
8. Conclusion 
 
This species' is highly dependent on the sagebrush ecosystem. The sagebrush ecosystem on the planning 
area contributes to population recruitment and viability. Best available science indicates there is local 
conservation concern about the species’ capability to persist over the long-term in the plan area due to: 
significant threats to habitat; documented long-term population declines within Region 2 and in Colorado; 
and restricted breeding range and habitat highly dependent on large, intact sagebrush habitat which is 
limited in the plan area. 
 
The sagebrush ecosystem in the plan area is vulnerable to alteration from climate change due to wildfire, 
conifer encroachment and habitat degradation from noxious and invasive weeds. This species is also 
vulnerable to many of the same threats affecting Gunnison sage-grouse. Much of the sagebrush ecosystem 
on the GMUG is designated as critical habitat for the federally threatened Gunnison sage-grouse, thus 
conservation efforts in the sagebrush ecosystem are designed to increase resiliency into this system and 
conserve habitat for sagebrush obligates. This could inform Forest Plan development in terms of 
identifying conservation measures for a guild of sagebrush obligates.    
 
9. Key literature: 
 
Andrews, R., and R. Righter.  1992.  Colorado birds: a reference to their distribution and habitat.  Denver 

Museum of Natural History.  Denver, CO.   

Best, L. B., and K. L. Petersen.  1985.  Seasonal changes in detectability of Sage and Brewer’s sparrows.  
Condor 87:556-558.   

Bock, C. E. and J. H. Bock.  1987.  Avian habitat occupancy following fire in a Montana shrubsteppe.  
Prairie Naturalist 19:153-158.   



33 
 

Braun, C. E., M. F. Baker, R. L. Eng, J. S. Gashwiler, and M. H. Schroeder.  1976.  Conservation 
committee report on effects of sagebrush communities on the associated avifauna.  Wilson Bulletin 
88:165-171.     

Busby, W. H., and J. L. Zimmerman.  2001.  Kansas Breeding Bird Atlas.  University Press of Kansas.  
Lawrence, KS.   

Castrale, J. S.  1982.  Effects of two sagebrush control methods on nongame birds.  Journal of Wildlife 
Management 46:945-952.   

Dobler, F. C., J. Eby, C. Perry, S. Richardson, and W. M. Vander Haegen.  1996.  Status of Washington’s 
shrubsteppe ecosystem: extent, ownership, and wildlife/vegetation relationships.  Research Report.  
Washington Department of Fish and Wildlife, Olympia, Washington.  39 pages.    

Doyle, T. J.  1997.  The timberline sparrow, Spizella (breweri) taverneri, in Alaska, with notes on 
breeding habitat and vocalizations.  Western Birds 28:1-12.   

Holmes, J. A. and M. J. Johnson (2005, January 13).  Brewer’s Sparrow (Spizella breweri): a technical 
conservation assessment.  [Online].  USDA Forest Service, Rocky Mountain Region.  Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/brewerssparrow.pdf.  

Kingery, H.E. (editor). 1998. Colorado breeding bird atlas. Colorado Bird Atlas Partnership and Colorado 
Division of Wildlife. 635 pp. 

Knick, S. T., and J. T. Rotenberry.  1995.  Landscape characteristics of fragmented shrubsteppe habitats 
and breeding passerine birds.  Conservation Biology 9:1059-1071.   

Knick, S. T., and J. T. Rotenberry.  1999.  Spatial distribution of breeding passerine bird habitats in a 
shrubsteppe region of southwestern Idaho.  Pages 104-111 in P. D. Vickery and J. R. Herkert, 
editors.  Ecology and conservation of grassland birds of the Western Hemisphere.  Studies in Avian 
Biology 19.   

Knick, S. T., and J. T. Rotenberry.  2000.  Ghosts of habitats past: contribution of landscape change to 
current habitats used by shrubland birds.  Ecology 81:220-227.   

Knick, S. T., and J. T. Rotenberry.  2002.  Effects of habitat fragmentation on passerine birds breeding in 
intermountain shrubsteppe.  Pages 130-140 in T. L. George and D. S. Dobkin, editors.  Effects of 
habitat fragmentation on birds in western landscapes: contrasts with paradigms from the eastern 
United States.  Studies in Avian Biology 25.     

McAdoo, J. K., W. S. Longland, and R. A. Evans.  1989.  Nongame bird community responses to 
sagebrush invasion of crested wheatgrass seedings. Journal of Wildlife Management 53:494-502.   

NatureServe. 2017. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [05/10/2017]. 

Lambeth, R.  1998.  Brewer’s sparrow.  Pages 456-457 in H. E. Kingery, editor, Colorado Breeding Bird 
Atlas.   Colorado Bird Atlas Partnership.  Denver, CO.   

Larson, D. L., and C. E. Bock.  1984.  Determining avian habitat preference by bird-centered vegetation 
sampling.  Pages 37-43 in J. Verner, J. L. Morrison, and C. J. Ralph, editors.  Wildlife 2000: 
modeling habitat relationships of terrestrial vertebrates.  University of Wisconsin Press, Madison, 
Wisconsin.   

Oakleaf, B., B. Luce, S. Ritter, and A. Cerovski.  1992.  Wyoming Bird and Mammal Atlas.  Wyoming 
Game and Fish Department, Sheridan, WY. Pp. 105.   

Paige, C., and S. A. Ritter.  1999.  Birds in a sagebrush sea: managing sagebrush for bird communities.  
Partners in Flight Western Working Group, Boise, Idaho.  47 pages.   

http://www.fs.fed.us/r2/projects/scp/assessments/brewerssparrow.pdf


34 
 

Peterson, J. G.  1995.  Sagebrush: ecological implications of sagebrush manipulation.  Unpublished 
report.  Montana Fish, Wildlife, and Parks, Helena, Montana.  49 pages.  (Available on-line at: 
http://www.fwp.state.mt.us/insidefwp/fwplibrary/sagebrushbulletin.asp).   

Petersen, K. L., and L. B. Best.  1985.  Brewer’s Sparrow nest-site characteristics in a sagebrush 
community.  Journal of Field Ornithology 56:23-27.     

Petersen, K. L., and L. B. Best.  1987.  Effects of prescribed burning on nongame birds in a sagebrush 
community.  Wildlife Society Bulletin 15:317-329.   

Rotenberry, J. T., M. A. Patten, and K. L. Preston.  1999.  Brewer’s Sparrow (Spizella breweri).  A. Poole 
and F. Gill, editors.  The birds of North America, No. 390.  The Birds of North America, Inc., 
Philadelphia, Pennsylvania.   

Reynolds, T. D., and C. H. Trost.  1981.  Grazing, crested wheatgrass, and bird populations in 
southeastern Idaho.  Northwest Science 55: 225-234.   

Sarell, M. J., and K. P. McGuinness.  1996.  Status of the Brewer’s sparrow in British Columbia.  
Wildlife Working Report No. WR-77.  Ministry of Environment, Lands, and Parks, Wildlife 
Branch, Victoria, British Columbia.  12 pages.   

Sedgwick, J. A. 1987.  Avian habitat relationships in pinyon-juniper woodland.  Wilson Bulletin 99:413-
431.   

Vasquez, M. 2005. Brewer’s sparrow (Spizella breweri), species assessment. Unpublished report. 
Prepared for the Grand Mesa, Uncompahgre and Gunnison National Forests. 28 pp. Available 
online: www.fs.usda.gov/goto/gmug/wildlife  

Walker, B.  2004.  Effects of management practices on grassland birds: Brewer’s Sparrow.  Northern 
Prairie Wildlife Research Center, Jamestown, ND.  32 pages.   

Wiens, J. A., and J. T. Rotenberry.  1980.  Patterns of morphology and ecology in grassland and 
shrubsteppe bird populations.  Ecological Monographs 50:287-308.   

Wiens, J. A., and J. T. Rotenberry.  1981.  Habitat associations and community structure of birds in 
shrubsteppe environments.  Ecological Monographs 51:21-41.     

Winter, B. M.  1984.  Effects of prescribed burning on avian foraging ecology and arthropod abundance 
in sagebrush-grassland.  M. S. thesis.  Iowa State University, Ames, Iowa.  82 pages.   

 
10. Map of Modeled Habitat and Known Occurrences  
 
Model parameters that define Brewer’s sparrow habitats were developed for the Grand Mesa, 
Uncompahgre, and Gunnison (GMUG) National Forests and compatible with FSVeg vegetation database 
fields and input values (Vasquez 2005). Primary and secondary habitat (generally sagebrush dominated 
stands and other woody shrub types) within the planning area total 93,307 acres (Figure 1). 

http://www.fwp.state.mt.us/insidefwp/fwplibrary/sagebrushbulletin.asp
http://www.fs.usda.gov/goto/gmug/wildlife
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Figure 1.  Modeled Brewer’s sparrow habitat on the GMUG NF 

 
 

Table 3.  Habitat parameters for modeling Brewer's sparrow habitat on the Forest. 
Habitat Parameter¹   Primary Habitat   Secondary Habitat 
 

• Nesting and 
Foraging 
Vegetation Types 

 • SSA (Sagebrush cover type-ARTR spp.)  • SHR (shrublands-cover type not identified), 
SWI (Willow), SMS (Mountain Mahogany), 
SSN (Snowberry), and TPJ (Pinyon-Juniper) 
where it is associated w/sagebrush meadows or 
other shrubby vegetation comprised of the 
above cover types or shrub species). 

 • Contiguous, large unfragmented blocks of 
sagebrush habitat  

 • Riparian areas or wet, mesic sites within 
sagebrush habitats  

   
• Transition areas where big sagebrush (ARTR 

spp.) is adjacent to, or intermixed with, the 
above secondary cover types or shrub types. 

   

• Fragmented, discontinuous or isolated 
sagebrush patches <6 ha in size that is not 
adjacent to larger, contiguous unfragmented 
sagebrush patches (i. e. small sagebrush 
patches within a matrix of some other 
vegetation cover type).  

   • Riparian areas or wet, mesic sites within 
secondary habitat types. 

Nesting and Foraging Habitat Attributes 
• Shrub Canopy 

Cover 
 • 13-50%  • 8-13% or >50% 

• Shrub Height (Size 
class) 

 • >1.6-3.0 ft (small to medium size class)  • 0.8-1.6 ft or >3-6 ft (small to medium size 
class) 
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• Shrub Condition  • Primarily live shrubs or shrubs composed 
primarily of live foliage (>50% live cover 
within a stand ) 

 • <50% live shrub cover within a stand 

• Territory Size2  • 0.5-2.0 ha   • 0.5-2.0 ha 
• Minimum Size of 

Habitat Patches3 
 • ≥6 ha for sagebrush patches within a matrix 

of sagebrush habitat.  Must be adjacent to 
large, contiguous blocks of unfragmented 
sagebrush habitat 

 • ≥6 ha for isolated suitable habitat within a 
matrix of unsuitable habitat4   

• Topography   • Slope ≤30 degrees, primarily well-drained 
soils lacking rocky outcrops 

  • Slope ≤30 degrees, rocky outcrops more 
prominent  

¹ Habitat parameters for brewer's sparrow were delineated for the FOREST based on literature review.  Primary literature sources include: 1) Holmes and Johnson 2005-Brewer's 
Sparrow (Spizella breweri): A Technical Conservation Assessment  2) Walker 2004-Effects of Management Practices on Grassland Birds: Brewer's Sparrow  3) Vander Haegen et al. 
2002-Predation on Real and Artificial Nests in Shrubsteppe Landscapes Fragmented by Agriculture  4) Paige et al. 1999-The Nature Conservancy: Species Management Abstract 
Brewer's Sparrow (Spizella breweri)  5) Petersen and Best 1985-Brewer's Sparrow Nest-Site Characteristics in a Sagebrush Community  6) Paige and Ritter 1999-Birds in Sagebrush 
Sea: Managing Sagebrush Habitats for Bird Communities  7) Sarell and McGuiness 1996-Status of the Brewer's Sparrow (breweri subspecies) in British Columbia and 8) Short 1984-
Habitat Suitability Index Models: Brewer's Sparrow.        
2 Territory size decreases with increased density of pairs and increases in unsaturated habitats.  In the literature, territory density has been documented at 0.34 to 2.5 males (or pairs) per 
hectare.   
3 Optimum patch sizes and many other aspects of landscape ecology are unknown for the brewer's sparrow.  Results of a habitat suitability index model indicate that a minimum of 0.46 
ac (0.2 ha) of suitable habitat and slope not greater than 30 degrees are needed for successful reproduction (Short 1984); however, this reflects estimated minimum territory size and does 
not reflect landscape-level characteristics needed for a sustainable population (The Nature Conservancy 1999).  Isolated habitat patch size of 6 ha is the smallest patch size reported in 
the literature that brewer's sparrows have been documented successfully reproducing (Vander Haegen 2002).         
4 Fragmented landscapes may act as population sinks.  

(Size class) Excludes primary and secondary nesting and foraging vegetation types that contain a large size class (>6.4 ft tall).   

 

 

Brown-capped Rosy Finch (Leucosticte australis) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Brown-capped Rosy Finch. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

NatureServe 
State 

S3B, S4N Species is Vulnerable (Breeding) 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 
 
Species is Apparently Secure (Non-breeding) 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

None N/A 

USDI FWSb BoCC Included in USFWS Birds of Conservation Concern list 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
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Genus/species Leucosticte australis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
This species is nearly endemic to Colorado. Brown-capped rosy finch breeding range is restricted to 
alpine areas in mountain ranges from southern Wyoming, through Colorado, to northern New Mexico. In 
Colorado, the species is reported to potentially occur in any mountain ranges containing areas that rise 
above timberline (Kingery 1998). Winter ranges reflects summer distribution, but at potentially lower 
elevations.  
 
Rangewide trend is reported as apparently stable (NatureServe 2015). Trend within the planning area is 
unknown. The Bird Conservancy of the Rockies (BCR) documented four sightings from 2008, all on 
Uncompahgre Peak; the Colorado Breeding Bird Atlas (BBA) II documented eight priority survey blocks 
with confirmed breeding evidence, two with probably breeding, and 10 with possible breeding, distributed 
throughout the major mountain ranges in the plan area almost entirely above timberline in alpine areas.  
According to information from the BCR, Brown-capped Rosy Finches have declined by as much as 95 
percent over the past 50 years (George 2017).  
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS and BCR databases) 

Known Occurrences in the past 20 years 4 (BCR) 
Year Last Observed 2008 (BCR); 2012 (BBA) 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Their habitat consists of rocky terrain, snow fields (in the summer they eat bugs that are in the snow), 
alpine lakes; and rocks needed to nest – often nesting in cliffy terrain. Nesting occurs only in high-
elevation alpine areas. This species is the highest elevation nester in the United States, documented 
nesting above 14,000 feet on Colorado fourteeners. Nests are placed in crags and crevices of vertical 
cliffs. Nesting building in Colorado can occur from mid-June through early August with egg-laying 
observed for the same time period. Fledging has been reported occurring from July 22-September 9 
(summarized in Johnson et al. 2000). Second broods are unlikely.  
 
Summer foraging by brown-capped rosy finches consists of consuming windblown insects and seeds 
deposited on snowfield surfaces and the edges of receding snowfields and snowbanks. In winter, feeding 
occurs on alpine tundra during fair weather when ground is blown free of snow. During harsh weather 
they mostly move lower and are commonly seen in flocks feeding along roadsides, in pastures, barnyards, 
and cattle-feeding troughs in high parklands and at feeders and dumps in or near small towns within upper 
forest zones and parklands (Johnson et al. 2000). Interestingly, juveniles were observed flocking together 
by researchers (BCR) during the summer. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Johnson et al. (2000) report that management for this species does not appear necessary given the remote 
forbidding sites they select for nesting on public lands and protections afforded by the Migratory Bird 
Treaty Act.  
 
6. Threats and Risk Factors 
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NatureServe (2015) reports no known threats to the species. The remote isolated nature of breeding sites 
reduces the potential for human-caused disturbance, although rock climbing and early summer extreme 
skiing could disturb nesting, but effects would be local and not widespread (Johnson et al. 2000, Kingery 
1998). Upward movement of treeline predicted under climate change scenarios could lead to habitat 
fragmentation and loss of some populations, particular at the southern end of its range (New Mexico) and 
at lower alpine sites in the remainder of its range (Romme and Turner 1991 cited in Johnson et al. 2000). 
A warming climate is also likely to reduce snowfield persistence during the breeding season. The alpine 
ecosystem this species depends on is highly vulnerable to climate change, and though this species appears 
numerous within its range, its range is limited.   
 
7. Key literature: 
 
George, Luke. 2017. Sirens of the Mountaintops. Bird Conservancy of the Rockies. 
https://birdconservancy.org/sirens-of-the-mountaintops/. (Accessed: December 18, 2017).    
 
Johnson, Richard E., Paul Hendricks, Donald L. Pattie and Katherine B. Hunter. 2000. Brown-capped 
Rosy-Finch (Leucosticte australis), The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell 
Lab of Ornithology; Retrieved from the Birds of North America Online: 
http://bna.birds.cornell.edu/bna/species/536 [07/14/2015]. 
 
Kingery, H.E. (editor). 1998. Colorado breeding bird atlas. Colorado Bird Atlas Partnership and Colorado 
Division of Wildlife. 635 pp. 
 
NatureServe. 2015. Explorer, an online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/13/2015]. 
 
Bird Conservancy of the Rockies. (2017). The Rocky Mountain Avian Data Center. [web application]. 
Brighton, CO. http://adc.rmbo.org. (Accessed: November 8, 2017).  
 
8. Map of Known Occurrences and Modeled Suitable Habitat 
Brown-capped rosy finch suitable habitat modeled for the planning area consists of areas identified as 
“Alpine” Local Type in the FSVeg database. Modeled habitat totals 160,287 acres within the planning 
area (Figure 1).   

https://birdconservancy.org/sirens-of-the-mountaintops/
http://bna.birds.cornell.edu/bna/species/536
http://adc.rmbo.org/
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Figure 1. Brown-capped Rosy Finch Modeled Habitat  

 

 

 

 

Burrowing Owl (Athene cunicularia) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Burrowing Owl. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

NatureServe 
State 

S4B Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 
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Colorado 
State List 
Status 

State 
Threatened, 
SGCN Tier 1 
 

Colorado List of Threatened and Endangered Species, Species of Greatest 
Conservation Need Tier 1 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb BoCC Included in USFWS Birds of Conservation Concern list 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Athene cunicularia is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Burrowing owls are also distributed throughout western North America, south from central Alberta to 
Tierra del Fuego in South America. Range contractions have occurred at the edges of the western 
distribution. In particular, burrowing owls have been extirpated from British Columbia and Manitoba, 
Canada, with concurrent southerly range contraction in Alberta and Saskatchewan. In recent years, 
westerly range contractions have occurred in all U.S. states at the eastern edge of the species’ distribution, 
including extirpation of the Minnesota populations. 
 
Historically in Colorado, burrowing owls were reported as locally common (Bailey and Niedrach 1965). 
More recently, VerCauteren et al. (2001) identified 423 burrowing owl locations in eastern Colorado, the 
large majority of which were on private lands. Each burrowing owl location represented one to many 
burrowing owls; thus, the number of locations is much lower than the actual burrowing owl population 
size in eastern Colorado (McDonald et al. 2004). 
 
There is strong evidence for a widespread, persistent decline in western burrowing owl numbers 
(Sheffield 1997a cited in McDonald et al. 2004).  There was one, unconfirmed sighting of a burrowing 
owl in the planning unit in in 1939. There are no confirmed occurrences of this species within the 
planning area; therefore, no trend information for this species in the planning area is available.  
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components];  
 

Burrowing owl habitat typically consists of open, dry, treeless areas on plains, prairies, and deserts. These 
areas are also occupied by burrowing mammals and other animals that provide nest burrows. Main 
components at the macrohabitat scale within USFS Region 2 are as follows (McDonald et al. 2004): 
 

• Open, dry, treeless areas, typically occupied by burrowing mammals that provide nest burrows 
• Rangelands grazed by burrowing mammals and domestic livestock, which maintain short 

vegetation 
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The following list and subsequent discussion provide a thorough enumeration of the habitat components 
that consistently emerge with significance in burrowing owl habitat studies throughout USFS Region 2 
(McDonald et al. 2004): 
 

• High densities of available burrows for nesting. 
• Active, or very-recently abandoned, prairie dog colonies. 
• Close proximity to other nesting burrowing owls. 
• Close proximity to occupied prairie dog burrows. 
• Short vegetation around nest burrow, low shrub density, and high forb density. 
• Presence of dried manure for lining of nest burrow. 

 
Plumpton (1992 in Klute et al. 2003) found nesting burrowing owls occupied burrows with a shorter 
distance to the nearest road, and shorter grass and forb height than generally available, while using black-
tailed prairie dog towns with greater burrow density and percentage of bare ground than available. 
VerCauteren et al. (2001) found burrowing owl density was inversely related to the area of prairie dog 
towns, but total number of burrowing owls was positively related to town size. 
 
Juveniles permanently disperse from the nest burrow around the end of July, or approximately four weeks 
after fledging. In a migratory Canadian population, average maximum dispersal distance detected prior to 
migration was 3.4 mi (Clayton and Schmutz 1999 in McDonald et al. 2004). Mean natal dispersal 
distances were much lower in a Florida population, suggesting that these distances may be greater in 
migratory than in resident populations. 
 
Although most western North American burrowing owl populations migrate in winter months, the 
specifics of burrowing owl migration are poorly understood. There is some regional variability in the time 
that burrowing owls arrive on the breeding grounds although most reports show burrowing owls 
migrating north in March and April (Haug et al. 1993 cited in McDonald et al. 2004). 

 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
Management strategies are required that support burrowing owl nesting and foraging habitat, burrowing 
owl prey species, and the burrowing mammals that provide nest burrows. Primary considerations in 
developing such management strategies may include the following (McDonald et al. 2004): 

• Manage for well-connected, large, active colonies of prairie dogs. 
 

• Reverse the longstanding sentiment towards widespread prairie dog eradication in the form of 
poisoning and shooting, and support research into the control of sylvatic plague within prairie dog 
populations. 
 

• Manage to maintain historical burrowing owl nest sites. 
 

• Practice grazing regimes that promote vegetation community diversity and co-exist with primary 
burrower communities (especially prairie dogs). 
 

• Collaborate with private landowners and public land managers. 
 

6. Threats and Risk Factors 
 
Recognized threats to the persistence of burrowing owls in Region 2 (McDonald et al. 2004) include: 
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• Habitat Loss and Fragmentation. Because of their close association with prairie dogs, loss of 
burrowing owl habitat can generally be equated with loss of active prairie dog colonies through 
eradication programs, agricultural and urban conversion, and sylvatic plague (Yersinia pestis). 
Habitat fragmentation caused by urbanization and agricultural conversion may increase road 
densities, and thus may increase burrowing owl mortality from vehicular collisions. 
Fragmentation may also increase negative edge effects on burrowing owls, such as susceptibility 
to predation and interspecific competition. 
 

• Anthropogenic Sources of Mortality. Vehicular traffic, pesticides, domestic animals, and 
recreational shooting of prairie dogs can negatively impact burrowing owl populations directly 
through mortality or indirectly through their effect on reproductive success or food supply of 
owls. 
 

• Losses on the Wintering Grounds. Little is known of the wintering range of burrowing owls that 
breed in Region 2, but many may overwinter largely in Mexico. Because matrix-based 
demographic analyses suggest that the population dynamics of burrowing owls are particularly 
sensitive to changes in “adult” and first-year survival, these threats may have even greater impact 
on the wintering grounds. Return rates of yearling and experienced breeders from the wintering 
grounds are critical to the persistence of healthy populations and represent an inherent biological 
vulnerability stemming from the life history. 
 

7. Key literature: 
 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 

Klute, D.S., W.H. Howe, S.R. Sheffield, L.W. Ayers, S.L. Jones, T.S. Zimmerman, M.T. Green, and J.A. 
Shaffer. 2003. Status assessment and conservation plan for the western burrowing owl in the United 
States. Biol. Tech. Pub. BTP-R6001-2003. U.S. Fish and Wildlife Service, Northern Prairie Research 
Center. 108 pp. 
 
McDonald, D., N.M. Korfanta, and S.J. Lantz. (2004, September 14). The Burrowing Owl (Athene 
cunicularia): a technical conservation assessment. [Online]. USDA Forest Service, Rocky Mountain 
Region. Available: http://www.fs.fed.us/r2/projects/scp/assessments/burrowingowl.pdf [07/02/2015]. 
 
Plumpton, D.L. and R.S. Lutz. 1993a. Prey selection and food habits of burrowing owls in Colorado. 
Great Basin Naturalist 53(3): 299-304. 
 
Plumpton, D.L. and R.S. Lutz. 1993b. Nesting habitat use by burrowing owls in Colorado. Journal of 
Raptor Research 27(4): 299-304. 
 
VerCautenen, T.L., S.W. Gillihan, and S.W. Hutchings. 2001. Distribution of burrowing owls on public 
and private lands in Colorado. Journal of Raptor Research 35(4): 357-361. 
 
 

Canada Lynx (Lynx canadensis) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx
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Table 1.  Current status of Canada Lynx  
Entity Status Status Definition 
NatureServe 
(Global Rank) 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

Natureserve 
(State Rank) 

S1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or 
other factors. 

Colorado State 
List Status 

Endangered; 
SGCN, Tier 1 
 

Included in the Colorado Threatened and Endangered Species list. 

USDA Forest 
Service 

ESA Section 
7  

ESA Section 7 consultation requirement for activities that may affect the 
species. 

USDI FWSb FT Federally listed as Threatened 

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program (http://www.cnhp.colostate.edu/download/list/mammals.asp) 
b US Department of Interior Fish and Wildlife Service 

 
2. Taxonomy 
 
Genus/species Lynx canadensis is accepted as valid.  
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
In 1999, the Colorado Parks and Wildlife (CPW) initiated a lynx recovery program intended to augment 
any existing populations in the Southern Rockies with transplants from Canada and Alaska to re-establish 
a self-sustaining breeding population.  The augmentation program resulted in a total of 218 lynx being 
transplanted into the San Juan Mountains during 1999-2006.   
 
Lynx reproductive rates in Colorado have varied greatly since kittens were first documented in 2003. 
After den visits identified 16 kittens in 2003, researchers found 39 kittens in 2004; 50 kittens in 2005; 11 
kittens in 2006; 11 kittens in 2009; 14 kittens in 2010. During the 2006, 2009 and 2010 seasons, CPW 
field crews documented that Colorado-born lynx had successfully produced third-generation Colorado 
kittens. In 2010, researchers estimated that between 30 and 40 percent of female lynx bore litters of 
kittens (Colorado Parks and Wildlife 2010).   
 
CPW documented 10 lynx dens and 32 kittens produced on the GMUG National Forests from 2003 – 
2010 (J. Ivan, pers. comm. 2017).  Using location data, CPW estimated nine individual lynx established 
home ranges intercepting the GMUG National Forests from 2000 - 2005 (J. Ivan, pers. comm. 2017).  
There are likely many more lynx that travelled through the area, or lynx that in fact lived in the area but 
not enough locations were obtained to meet the minimum sideboards of the home range exercise; as such 
this is an indication of the minimum number of lynx that lived on the GMUG (J. Ivan, pers. comm. 2017).   
 
The RGNF represents the largest portion of the core area for lynx reintroduced to Colorado. 
Approximately 85% of the 218 lynx reintroduced to Colorado were released on the RGNF. The vast 
majority of lynx within Colorado remains and reproduces in the high-elevation spruce-fir zone in the 

http://www.cnhp.colostate.edu/download/list/mammals.asp
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southwestern portion of the state, predominantly on the RGNF. Currently, lynx continue to utilize and 
reproduce on the RGNF, and local spruce-fir habitats remain essential to their eventual recovery and 
delisting (USDA Forest Service 2014). As indicated above, lynx also inhabit the GMUG National Forests 
but to a lesser extent. Resident lynx have been documented on the Ouray Ranger District and the southern 
portion of the Gunnison Ranger District near the RGNF. A smaller core population is documented in the 
Taylor Park area of the Gunnison Ranger District, and overlaps a portion of the White River National 
Forest. Numerous radio-collared lynx have been documented on the GMUG National Forests since 1999.  
 
Lynx habitat within the planning area was most recently modeled following habitat mapping criteria from 
the Southern Rockies Lynx Amendment and mapped in 2011. GMUG GIS staff re-run the model on an 
annual basis to incorporate vegetation changes from vegetation management activities and natural 
disturbances. Vegetation characteristics provide the criteria for identification of both primary and 
secondary habitats (Appendix A). Approximately 1,109,674 acres are classified as lynx primary habitat, 
276,157 acres are delineated as secondary habitat (Figure 1), and 13,119 acres are identified as unsuitable 
habitat (USDA Forest Service 2011). A total of nine linkage areas have also been delineated. Lynx habitat 
on the GMUG National Forests extends across administrative boundaries within the greater San Juan 
Mountains, Elk Mountains, and Sawatch Mountain Range and includes the San Juan, Rio Grande, White 
River, and San Isabel National Forests.  Individual lynx in the core reintroduction area on the Rio Grande 
National Forest are known to have used all or any one of these units in the greater San Juan Mountains 
area (Theobald 2011).  Habitat connectivity between these administrative units is essential for facilitating 
movement of Canada lynx across the landscape.  
 
Aerial surveys to detect insect and disease influences indicate widespread mortality in spruce forest and to 
a lesser extent other forest types within the planning area.  Data from 1997 to 2016 show that 
approximately 631,301 acres of lynx habitat were affected by insects, disease and fire (Tables 2 - 3; 
Figure 1).  
 
Table 2.  Total lynx habitat acres affected by all damage causing agents 

Lynx Habitat Total Acres Affected* 
Primary Suitable 545,182 
Primary Unsuitable 6,034 
Secondary Suitable 79,992 
Secondary Unsuitable 93 
Grand Total 631,301 

*Includes acres where one and more than one agent caused damage but acres are only counted once. 
 
 
 
 
 
 
 
 
Table 3.  Lynx habitat acres affected by each damage causing agent  

Spruce 
Beetle 

Sudden 
Aspen 
Decline 

Douglas-
fir beetle 

Western 
Spruce 
Budworm 

Subalpine Fir Mortality 
Complex/Western Balsam 
Bark Beetle 

Fire 

258,756 53,410 26,413 80,457 275,951 1,444 
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3,464 438 52 1,127 1,697 400 
9,633 46,079 3,802 7,788 21,194 1,102 
1 44 0 52 3 0 
271,853 99,971 30,268 89,424 298,845 2,946 

 
Insects and disease have also impacted lynx habitat in linkage areas (Table 4).  As similarly seen across 
all lynx habitat on the GMUG, Spruce beetle is the most significant agent affecting habitat in linkage 
areas, followed by subalpine fir mortality complex/Western Balsam bark beetle, and sudden aspen decline 
(Table 5).   
 
Table 4.  Total lynx habitat acres in linkage areas affected by all damage causing agents 

Lynx Linkage Area Total Acres Affected* 
Battlement Mesa 5,510 
Cottonwood/Tincup 7,226 
Lizard Head Pass 3,093 
McClure Pass 10,624 
North Pass/Cochetopa Hills 11,800 
Poncha Pass 30,113 
Red Mountain - South Mineral 1,228 
Silverton - Lake City 434 
Slumgullion/Spring Creek Pass 4,524 
Grand Total 74,553 

*Includes acres where one and more than one agent caused damage but acres are only counted once. 
 
Table 5.  Lynx habitat acres in linkage areas affected by each damage causing agent   

Spruce Beetle Sudden 
Aspen 
Decline 

Douglas-fir 
beetle 

Western 
Spruce 
Budworm 

Subalpine Fir Mortality 
Complex/Western Balsam 
Bark Beetle 

90 5,075 8 0 502 
4,040 165 3 0  4,390 
106 61 8 112 3,021 
43 6,751 2,325  0 2,449 
10,842 429 465 180 397 
21,637 871 117 3,946 10,645 
 0  0  0  0 1,228 
434  0  0  0  0 
4,477 143  0  0 25 
41,669 13,494 2,925 4,238 22,658 

 
 
In 2013, a study was initiated on the Rio Grande National Forest to investigate how lynx respond to 
forests heavily influenced by spruce bark beetles in the San Juan Mountains of southern Colorado.  The 
purpose of the study is to address the key management questions associated with the maintenance of 
suitable habitat for lynx and primary prey species in relationship to natural disturbance processes such as 
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bark beetles and wildfire, and to an expected increase in post-beetle forest management activities, such as 
timber salvage (USDA Forest Service 2014). Movements and habitat use by 4 radio-collared lynx (2 
male, 2 female) for the period February 2014 – July 2015 show that portions of the Rio Grande National 
Forest are currently being used for foraging and denning (with successful production of young). 
Preliminary results suggest that bark beetle mortality does not appear to be currently influencing lynx 
distribution or reproduction (R. Ghormley, pers. comm. 2015).  Beginning January 2017, this study 
expanded onto the Gunnison Ranger District of the GMUG National Forests. Two lynx were radio-
collared within the planning area January and April of 2017.    
 
Table 6. Known Occurrence Frequency within the Planning Area 

Known Occurrences in the past 20 years Numerous  
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Canada lynx habitat in Colorado primarily occurs in the subalpine and upper montane forest zones.  
Recent analysis of radio-collared reintroduced lynx in Colorado indicates that the majority of the habitat 
used occurs between 9,900 – 11,620 feet (Theobald and Shenk 2011).  Forests in these zones typically 
contain deep winter snows and are dominated by subalpine fir, Engelmann spruce, aspen, and lodgepole 
pine.  A preference for these forest types, particularly spruce-fir associations, has been documented by 
radio-telemetry and tracking techniques associated with lynx reintroduced to Colorado (Theobald and 
Shenk 2011).  Other habitats used by reintroduced lynx include spruce-fir/aspen associations and various 
riparian and riparian-associated areas dominated by dense willow (Shenk 2009).  
 
Throughout North America, the distribution of lynx is closely tied to habitats that support an abundant 
population of snowshoe hare (Koehler 1990, Aubry et al. 2000).  These habitats are generally defined as 
regenerating stands that contain dense, small-diameter stems that provide both food and horizontal cover 
(Koehler 1990, Aubry et al. 2000).   In Colorado, both small diameter lodgepole stands and mature 
spruce-fir stands support the highest density of snowshoe hares, although the latter may be of more 
importance on a year-round basis due to the long-term persistence and distribution of mature spruce-fir 
stands (Ivan 2011).  Reintroduced lynx in Colorado are also utilizing red squirrels, cottontails, and other 
alternate prey items.  Red squirrels are closely associated with mature forest conditions, and would occur 
sympatrically with snowshoe hare as an important alternate prey species (Buskirk et al. 2000).  The 
increased use of riparian-willow systems by reintroduced lynx during late summer and fall is also 
considered to be associated with alternate prey sources (Shenk 2009).  
 
Canada lynx breed from March through April in the northern portion of their range, with kittens usually 
borne in May through June (Mowat et al. 2000).  Births by reintroduced lynx in Colorado occurred in late 
May to mid-June (Shenk 2006).  All den sites found in Colorado have occurred within the spruce-fir zone 
on steep, north-facing slopes and are most often associated with substantial amount of large diameter 
woody debris (Merrill 2005, Shenk 2009).  The average elevation at Colorado den sites is 11,004 feet 
(Shenk 2009).  Disturbances such as insects and disease and windthrow contribute to the downed log 
component and are therefore important for reproduction and protection for the kittens (Aubry et al. 2000).  
For denning habitat to be functional, however, it must be in or adjacent to quality foraging habitat.  
Because lynx may frequently move their kittens in the first few months, multiple nursery sites are needed 
that provide kittens with overhead cover and protection from predators and the elements (Ruediger et al. 
2000).  Downed logs and overhead cover must also be available throughout the home range to provide 
security when kittens are old enough to travel.   
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Lynx are known to move long distances, but open areas, whether man-made or natural, may not be used 
as extensively (Mowat et al. 2000).  In north-central Washington, lynx typically avoided openings greater 
than about 300 feet wide (Koehler and Brittell 1990).  However, the Southern Rockies consist of more 
heterogeneous forest types and their response to natural or created openings may differ (Ruggiero et al. 
2000).  The habitat use information for lynx in Colorado indicates that canopy closures of at least 40% are 
important at the site-scale, regardless of the type of cover involved (Shenk 2006).  Additional analysis of 
radio-collared data for reintroduced lynx in Colorado indicates that the average proportion of forest 
(upper montane) in lynx habitat was 0.65, with the majority occurring in areas with at least 20% forested 
(upper montane) cover. Habitat use was also associated with distance from large patches (>50 ha, 124 ac.) 
of forest (upper montane) cover, with the majority of habitat within 3.35 km (2.1 mi.), and the average at 
0.36 km (0.2 mi). The average proportion of grasslands was 0.16. There was little association of lynx 
habitat use areas with other land cover types (Theobald and Shenk 2011).  This data indicates that most 
lynx use in Colorado is associated with larger contiguous blocks of forest that is primarily dominated by 
spruce-fir forest cover types.  
 
Forested conditions between foraging and denning habitat has also been shown to facilitate movement 
within the home range, particularly along ridgelines where lynx commonly travel (Ruggiero et al. 1994).  
Linkage areas may be provided by forest stringers that connect large forested areas, or by low, forested 
passes that connect subalpine forests on opposite sides of a mountain range (Ruediger et. al. 2000).    
 
Lynx reproductive rates in Colorado have varied greatly since kittens were first documented in 2003. 
After den visits identified 16 kittens in 2003, researchers found 39 kittens in 2004; 50 kittens in 2005; 11 
kittens in 2006; 11 kittens in 2009; 14 kittens in 2010. During the 2006, 2009 and 2010 seasons, DOW 
field crews documented that Colorado-born lynx had successfully produced third-generation Colorado 
kittens. In 2010, researchers estimated that between 30 and 40 percent of female lynx bore litters of 
kittens (Colorado Division of Wildlife 2010). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 

Specific ecological conditions for recovery, conservation, and viability of Canada lynx on the Rio Grande 
National Forest are best described in the Southern Rockies Lynx Amendment (SRLA 2008).  All key 
criteria in the SRLA Management Direction (Objectives, Standards, and Guidelines) should be considered 
for local conservation and recovery efforts but are too numerous to mention here.  However, some key 
ecological conditions considered important on the Forest include: 
 

• Recognition that lynx conservation and recovery is a multi-unit landscape-scale issue that 
involves cross-boundary coordination and consistency. 

• A conservation focus on late-successional spruce-fir cover types in combination with aspen and 
cool-moist mixed conifer stand components represent the majority of the high-quality lynx habitat 
locally. High-elevation willow-riparian systems also represent high value for summer foraging 
use.  In the post-spruce beetle environment, a focus on stands that previously were mapped as 4b 
and 4c habitat structural stages still contain the structural legacies, green cohorts, and understory 
components that most likely provide for the key life history requirements of lynx and key prey 
species.  

• High-quality lynx analysis units (LAUs) that are well-connected within and between LAUs.   
Connectivity attributes that facilitate movement should be further defined and mapped across the 
Unit and adjoining unit landscapes. 

• Recognition of important movement and dispersal areas that may require a management focus 
even when outside of existing linkage areas, LAUs or known occupied reproductive habitat.  
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Local examples include: the North Pass area that overlaps the Gunnison Ranger District and the 
Saguache Ranger District (Rio Grande NF) that may provide for dispersal and ingress of lynx in 
and out of the local core area; pure lodgepole pine forests in the Taylor Park area not mapped as 
lynx habitat and outside of LAUs but in close proximity to a core population area; and the 
Slumgullion Pass area with recently documented (winter 2017) lynx movements between Wager 
Gulch and Slumgullion Pass.   

• Protection, maintenance, and restoration of dense understory conditions that support primary prey 
species (snowshoe hare), particularly when associated with late-successional spruce-fir cover 
types or post-bark beetle conditions in former late-successional green forests. 

• In the post spruce-beetle outbreak condition, identify what constitutes high-quality habitat for key 
prey species, lynx, and reproduction; and update lynx habitat mapping to account for spruce-
beetle effects.    

• Management of activities that contribute to snow compaction in lynx habitat.  
 
6. Threats and Risk Factors 

 
The SRLA (USDA Forest Service 2008b) incorporated and addressed the following risk factors for lynx: 
 
The LCAS [Ruediger et al. 2000] identified several specific management activities and practices termed 
“risk factors” for the Southern Rockies geographic area. Risk factors affecting lynx productivity included 
fire exclusion, grazing, and winter recreational uses that create compacted snow conditions.  
 

• Fire exclusion has resulted in a lack of early successional stages of conifers, which provide 
important snowshoe hare habitat.   
 

• Unmanaged grazing by domestic and wild ungulates in aspen and high elevation willow stands 
can degrade snowshoe hare habitat.  Grazing influences on riparian willow is not considered a 
broad-scale factor influencing high-elevation riparian willow habitat on the GMUG National 
Forests; however, it can be a localized issue in certain areas particularly those with a meadow or 
grassland park interface.  Concentrated use in these areas impacts stream geomorphology, water 
retention and water quality, leading to soil loss and associated loss of vegetation that contributes 
to snowshoe hare habitat.   

 
• Road, trail and recreational activities that results in snow compaction may facilitate increased 

access into lynx habitat and competition for food resources by competitors (primarily coyotes).  
Over-the-snow vehicle use and additional modes of winter recreation are anticipated to increase 
on the GMUG National Forests.     

 
• Risk factors affecting lynx mortality include trapping, predator control activities and predation by 

mountain lions, and being hit by vehicles on major highways and many of the major mountain 
passes in the Southern Rockies Management Geographic Area.  Illegal trapping is not considered 
a widespread concern locally.  Potential mortality of lynx due to vehicle traffic on highways 
and/or fragmentation of habitat and impaired genetic exchange due to highways is an important 
local consideration, due to major highways that bisect the GMUG National Forests including U.S. 
Highways 50 and 550; State Highways 135, 114, 149, 145, 62, 65, 92 and 133.  State Highways 
149, 114 and U.S. Hwy 50 traverse lynx habitat along the Continental Divide between two lynx 
core population areas (the San Juan Mountains – Rio Grande and San Juan National Forests, and 
north Taylor Park – GMUG and White River National Forests) and between three National 
Forests (GMUG, Rio Grande, and San Isabel National Forests).  Starvation has also been a factor 
locally in Colorado, especially during the early years of the reintroduction effort (Shenk 2010).  
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• Risk factors affecting lynx movement include barriers to movements such as major highways and 

associated development within rights-of-way. Private land development, especially along road 
corridors in mountain valleys, may also fragment habitat and impede movement of lynx. Urban 
expansion and development on private land has further fragmented an already patchy distribution 
of lynx habitat, many times in response to development or expansion of a developed recreational 
facility on NFS lands within lynx habitats.  Currently, the GMUG National Forests supports six 
linkage areas that highlight highway crossing and/or movement concerns (Lizard Head Pass along 
State Hwy 145; Red Mountain-South Mineral along U.S. Hwy 550; Slumgullion/Spring Creek 
Pass along State Hwy 149; North Pass/Cochetopa Hills overlapping State Hwy 114; Poncha Pass 
overlapping U.S. Hwy 50; and McClure Pass along State Hwy 133).  Based on data from the 
Colorado Department of Transportation on average annual daily traffic and trends over time, 
traffic volume is anticipated to increase in the future.   

 
The threats and risk factors identified in the SRLA and the management direction to address them remain 
valid on the GMUG National Forests.  However, a focused analysis and reevaluation on the significance 
of these threats and potential adjustments in management direction is warranted in the post-spruce beetle 
landscape. Specifically, a reevaluation of what constitutes high-quality habitat in the post-spruce beetle 
environment is needed.  Specific needs, areas of uncertainty and concerns in the post spruce beetle 
environment include: 

• The need to re-map suitable habitat across LAUs and adjacent National Forest units due to rapid 
changes from spruce beetle outbreak. 

• Uncertainties associated with baseline habitat condition changes due to significant natural events 
such as spruce beetles, and the relationship of these changes to ongoing management activities 
that further influence baseline conditions.  Uncertainty in management activity thresholds. 

• Uncertainty in what constitutes high-quality habitat in the post spruce beetle landscape, and 
revised management direction to address these conditions in association with vegetation 
management. 

• A significant increase in over-the-snow vehicles and other forms of winter recreation, and 
associated potential snow compaction and disturbance.   

 
 
The most recent update to the LCAS provided a full revision, incorporating all prior amendments and 
clarifications, substantial new scientific information that has emerged since 2000 including related parts 
of the Lynx Recovery Plan Outline, as well as drawing on experience gained in implementing the 2000 
LCAS (Interagency Lynx Biology Team 2013).  Conservation measures were also updated and are similar 
to, but at times rewritten, to help address the anthropogenic influences mentioned below. 
 
The first tier (most significant) anthropogenic influences noted in the revised LCAS include: 

• Climate Change.  Potential threats associated with climate change include 1) shifts in species 
distribution 2) changes in periodicity of the snowshoe hare cycle 3) reduction in lynx habitat and 
population size 4) changes in demographic rates and 5) changes in predator-prey relationships.  

• Vegetation Management including effects from timber harvest, precommercial thinning, and fuels 
treatments. 

• Fragmentation of Habitat. Primary potential threats involve vegetation patterns (anthropogenic 
and natural), and highways and road fragmentation.  

Second tier anthropogenic influences noted in the revised LCAS include: 
• Incidental trapping 
• Recreation.  Recreation trend is increasing significantly and the mechanism of effects include 1) 

habitat loss 2) disturbance 3) changes in competition for snowshoe hare prey (i.e. snow 
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compaction) 4) winter recreation activities 5) snowmobile warming huts and Nordic trail huts, 
and 6) developed campgrounds. 

• Minerals and energy exploration and development. 
• Illegal shooting. 
• Forest/backcountry roads and trails. 
• Grazing by domestic livestock. 

 
 
Lynx in the contiguous U.S. were listed as threatened under the Endangered Species Act in 2000 
primarily because regulations governing forest management activities on Federal lands were deemed 
inadequate, at that time, to conserve lynx and their habitats. Since listing, most Federal land managers 
throughout the lynx’s range, including National Forests in USFS Region 2 have formally amended 
management plans to conserve lynx and hare habitats (USDI Fish and Wildlife Service 2013; USDA 
Forest Service 2008a).  
 
Recent modeling suggests that climate change is likely to impact lynx in the contiguous Distinct 
Population Segment. Although the timing, magnitude, and consequences of climate-related impacts are 
difficult to predict, lynx habitats and populations in the contiguous U.S. are likely to be smaller and more 
isolated in the future and, therefore, more vulnerable to other threats (USDI Fish and Wildlife Service 
2013). 
 
7. Key literature: 
 
Aubry, K.B., G.M. Koehler and J.R. Squires. 2000.  Ecology of Canada lynx in southern boreal forests. 

Pp. 373-396 In L.F. Ruggiero, K.B. Aubry, S.W. Buskirk, G.M. Koehler, C.J. Krebs, K.S. 
McKelvey, and J.R. Squires, eds; Ecology and Conservation of Lynx in the United States.  
University Press of Colorado, Boulder, CO. 

 
Buskirk, S.W., L.F. Ruggiero, K.B. Aubry, D.E. Pearson, J.R. Squires, and K.S. McKelvey. 2000.   

Comparative ecology of lynx in North America.  Pp. 397-417 in L.F. Ruggiero, K.B. Aubry, S.W. 
Buskirk, S.W., G.M. Koehler, C.J. Krebs, K.S. McKelvey, and J.R. Squires, eds; Ecology and 
Conservation of Lynx in the United States.  University Press of Colorado, Boulder, CO. 

 
Colorado Parks and Wildlife. 2010.  Success of the Colorado Division of Wildlife’s Lynx Reintroduction  
 Program.  September 17, 2010.  http://dnr.state.co.us/newsapp/Press.asp?PressId=6650. 
 
Ghormley, R. 2015. RGNF Forest Wildlife Biologist. Personal communication.  
 
Interagency Lynx Biology Team. 2013. Canada lynx conservation assessment and strategy. 3rd edition.  

USDA Forest Service, USDI Fish and Wildlife Service, USDI Bureau of Land Management, and 
USDI National Park Service. Forest Service Publication R1-13-19, Missoula, MT. 128 pp. 

 
Koehler, G.M. 1990.  Population and habitat characteristics of lynx and snowshoe hares in north central  
 Washington. Canadian Journal of Zoology. 68:845-851. 
 
Mowat, G., Poole, K.G., O’Donoghue, M., 2000.  Ecology of lynx in northern Canada and Alaska. Pp.  

265-306 In: Ruggerio, L.F., Aubry, K.B., Buskirk, S.W., Koehler, G.M., Krebs, C.J., McKelvey, 
K.S., Squires, J.R. (Eds.), Ecology and Conservation of Lynx in the United States. University of 
Colorado Press, Boulder, Colorado. 
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Ruediger, B., J. Claar, S. Gniadek, B. Holt, L. Lewis, S. Mighton, B. Naney, G. Patton, T. Rinaldi, J.  
Trick, A. Vandehey, F. Wahl, N. Warren, D. Wenger, and A. Williamson. 2000. Canada lynx 
conservation assessment and strategy (2nd. Edition). USDA Forest Service, USDI Fish and 
Wildlife Service, USDI Bureau of Land Management, and USDI National Park Service. Forest 
Service Publication #R1-00-53, Missoula, MT. 

 
Shenk, T.M. 2009.  Lynx Update, May 25, 2009.  Colorado Division of Wildlife, Ft. Collins, CO.  

Shenk, T.M. 2010. Wildlife research Report:  Post-Release Monitoring of Lynx Released into Colorado.  
 Colorado Division of Wildlife, Fort Collins, CO.  26 pp.  

Theobald, D.M. and T.M. Shenk. 2011. Areas of high habitat use from 1999-2010 for radio-collared 
 Canada lynx reintroduced to Colorado. Accessed online 9/12/2012 at: 
 http://wildlife.state.co.us/Research/Mammal/Lynx/Pages/Lynx.aspx.  

USDA Forest Service. 2008a. Southern Rockies lynx management direction, record of decision. USDA 
 Forest Service, Rocky Mountain Region. 35 pp. + attachments. 

USDA Forest Service. 2008b. Southern Rockies lynx management direction, final environmental impact 
 statement: volume 1. USDA Forest Service, Rocky Mountain Region. 232 pp. + attachments. 

USDA Forest Service. 2011.  Lynx Habitat Model and Mapping Criteria:  San Luis Valley Public Lands 
 Center, Rio Grande National Forest and San Luis Valley BLM.  October 7, 2011.  34 pp. + 
 appendices. 

USDA Forest Service. 2014.  Lynx and Snowshoe Hare Response to Spruce-Beetle Tree Mortality, 
 Wildfire and Timber Salvage in Spruce-Fir Forests of Southern Colorado:  Maintaining Suitable 
 Habitat with a Landscape Restoration Focus.  Draft Study Proposal, Rio Grande National Forest. 
 J. Squires, J. Ivan, and R. Ghormley, preparers.   

USDI Fish and Wildlife Service. 2005. Recovery outline: contiguous United States distinct population 
 segment of the Canada lynx. 21 pp.  

USDI Fish and Wildlife Service. 2013. Canada lynx (Lynx canadensis) fact sheet. Accessed online at:  
http://www.fws.gov/mountain-
prairie/es/species/mammals/lynx/CandaLynxFactSheet_091613.pdf [07/23/2015]. 

http://wildlife.state.co.us/Research/Mammal/Lynx/Pages/Lynx.aspx
http://www.fws.gov/mountain-prairie/es/species/mammals/lynx/CandaLynxFactSheet_091613.pdf
http://www.fws.gov/mountain-prairie/es/species/mammals/lynx/CandaLynxFactSheet_091613.pdf
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8. Map of Suitable Habitats within the Planning Area 
 
Mapped lynx habitat and linkage areas (described above) and damage causing agents affecting lynx 
habitat within the planning area (discussed above) are displayed in Figure 1. 
 
Figure 1. Canada Lynx Mapped Habitat, Linkage Areas, and Habitat Affected by Insect/Disease/Fire  
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APPENDIX. RGNF Lynx Habitat Mapping Criteria (USDA Forest Service 2011). 
 
1.1. Current (FS VEG Spatial) Mapping Criteria (Note: See “Lynx Habitat Model For FS VEG 

Spatial” document by the San Juan National Forest (Dan Greene, 12/27/2010) for a detailed 
description of the model attributes, determinations, and other information).  

 
Lynx Habitat Model Criteria for San Juan, GMUG, and Rio Grande Forests 

A. Primary Lynx Habitat 
1. A.   Local Type = Engelmann Spruce / Subalpine Fir or Local Type = Riparian and Regional 

Cover Type = Engelmann Spruce / Subalpine Fir (spruce/fir classified as a riparian stand) 
B.   Stand initiation of same 

2. A.  Local Type = Aspen with Conifer.  In addition, 
There is a total of at least 5% cover of Engelmann spruce + sub-alpine fir in the top 3 
dominant tree species.   
There is no ponderosa pine in the top 3 dominant tree species 
There is no Gambel oak in the top 3 majority species 

B.   Stand initiation of same 
3. A.  Local Type = Cool Moist Mixed Conifer or Local Type = Riparian and Regional Cover 

Type = Douglas-fir, White Fir, or Blue Spruce (in a riparian stand) 
B.   Stand initiation of same 

4. A.   Local Type = Lodgepole.  In addition, 
There is a total of at least 5% cover of Engelmann spruce + sub-alpine fir in the top 3 
dominant tree species 

B.   Stand initiation of same 
5. Remove polygons from the selection items (1-4) if 

There is ponderosa pine in the top 3 dominant tree species 
There is Gambel oak in the top 3 majority species 

6.  Remove from selection if FV_LYNX_HABITAT = N (not habitat) 
 

B.  Secondary Lynx Habitat (dependant on primary habitat) 
1.  Local Type = Aspen without Conifer (pure Aspen).    In addition, 

There is no ponderosa pine in the top 3 dominant tree species 
There is no Gambel oak in the top 3 majority species 
The selected stands must be within 300 meters of primary habitat  
Local Type = Aspen with Conifer.  In addition, 
There is no ponderosa pine in the top 3 dominant tree species 
There is no Gambel oak in the top 3 majority species 
The percent of spruce/fir is less than 5% 

2.  Local Type = Riparian and willow is dominant.  In addition, selected stands must be within 
300 meters of primary habitat  

3.  Local Type = Alpine but dominated by tall willow (size class M or L).  In addition, selected 
stands must be within 300 meters of primary habitat (handled with the non-riparian module)  

4. Local Type = Upland Willow (size class M or L).  In addition, selected stands must be within 
300 meters of primary habitat 

5. Remove from selection if FV_LYNX_HABITAT = N (not habitat) 
 

Note –Qualifying stands in “stand initiation” will be identified as lynx habitat but currently not suitable.  
In addition, qualifying stands regenerating to trees that are not of sufficient height will be identified as 
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lynx habitat but currently not suitable.  Acres of habitat in “stand initiation” or early seral stage will be 
tracked by LAU in accordance with the SRLA.   

 

Cassin’s Finch (Haemorhous cassinii) S. F. Baird, 1854 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Cassin’s Finch 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 

NatureServe 
State 

S5 Species is Secure 

Colorado State 
List Status 

SGCN Tier 2 
 

Species of Greatest Conservation Need Tier 2 

USDA Forest 
Service 

None N/A 

USDI FWSb BCC Birds of Conservation Concern 

USDI FWS 
Critical Habitat 

N/A  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Haemorhous cassinii is accepted as valid S.F. Baird, 1854 (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
This species has been documented at least twice on the GMUG. Bird Conservancy of the Rockies 
recorded the presence two individuals in 2013.  
 

Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 2 
Year Last Observed 2013 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Species usually nests in conifers (juniper, ponderosa pine), but sometimes sagebrush or deciduous trees in 
riparian areas. (Sullivan et al. 1986). Although the species nests in areas with woody vegetation, it can 
also be found at altitudes above tree line. Cassin’s finch consumes berries and invertebrates, foraging both 
on the ground and in the canopies of trees. 
 
Cassin’s finch appears to have experienced population declines in the northwestern U.S., but there is no 
indication of decline in Colorado or on the GMUG. 
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5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Protection of mid-seral conifer forests seems to be the key issue needed to protect this species.  
 
6. Threats and Risk Factors 
 
Cassin’s finch appears to have undergone population declines in portions of its range. There is some 
uncertainty regarding the severity of those declines due to the species’ site fidelity and the impacts that 
may have on sampling effectiveness. In addition, there appears to be little data regarding potential causes 
for these declines. The population in Colorado appears to be stable.  
 
 
7. Key literature: 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
Sullivan, S.L., Pyle, W.H., and S.G. Herman. 1986. Cassin’s Finsh Nesting in Big Sagebrush. The 
Condor, 88(3) 
 

 

Desert Green (Comstock’s) hairstreak (Callophrys comstocki) 
1. Status:   

Table 1.  Current status of Desert Green/Comstock’s hairstreak 
Entity Status Status Definition 
NatureServe 
global 

G3G4  

NatureServe 
State 

S1  

Colorado State 
List Status 

SGCN Tier 2  

USDA Forest 
Service 

Not listed 
ESA Section 
7  

 

USDI FWSb Not listed  

USDI FWS 
Critical Habitat 

None  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 

http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx
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Genus/species Callophrys comstocki is not accepted as valid. Callophrys sheridanii comstocki  Henne, 
1940  is accepted as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

There are two verified sightings adjacent to the Gunnison NF. One sighting is in Montrose County, 
directly west of the town of Montrose just east of the forest Boundary (Lotts et al. 2016). The other 
sighting is just northeast of the forest boundary in Mesa County (Natureserve, 2016). The NRIS 
database shows one occurrence on NFS lands in the planning area, just inside the western boundary of 
the Uncompahgre NF in Mesa County.  
 

Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 1 locations 
Year Last Observed 1982 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
This species prefers Sagebrush scrub and Pinyon-Juniper woodland. Within those environments the 
butterflies are typically found in depressions and gulch bottoms. Host species include multiple species of 
Eriogonum, including Wright’s buckwheat and racemose buckwheat (Lotts et al. 2016). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
A key factor for this species is the host plants upon which it feeds and lays eggs. Preservation of the 
ravines and creek bottoms where there the host Eriogonum species and factors that favor broadleaved 
(dicot) species would be beneficial to this species. 
 
6. Threats and Risk Factors 

Invasive annual grasses that displace native broadleaved species are the significant risk factor faced 
by this species.  

 
7. Key literature: 
 
ITIS. 2016. Integrated Taxonomic Information System. Data accessed 05 April 2016 at 
http://www.itis.gov/   
 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. Data 
set accessed 05 April 2016 at http://www.butterfliesandmoths.org/. 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

 

 

http://www.itis.gov/
http://www.butterfliesandmoths.org/
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Dark blue butterfly (Plebejus idas sublivens) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of the Dark blue butterfly 
Entity Status Status Definition 
NatureServe 
global 

G5T3T4  

NatureServe 
State 

S2S3  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Plebejus idas sublivens (Nabokov, 1949) is accepted as valid (ITIS 2016). (Vladimir 
Nabokov, the author of the sub-species name, is better known to the general public as a novelist but was 
also well known and respected as a lepidopterist.) Taxonomic synonyms include Lycaeides idas sublivens 
and Lycaeides argyrognomon sublivens. 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are at two known records from the planning unit – one in Delta County and two in Gunnison 
County. There are additional sightings just outside of the forest boundary in San Juan and Gunnison 
counties. 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 4 
Year Last Observed 1968 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
There is very little information available regarding this subspecies. Host species for the caterpillars may 
be members of the Heath family (Ericaceae) or legume family (Fabaceae). Adults may depend on nectars 
from yarrow, dogbane, hawkweed and clover.  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
Protection of nest and nectar species is important, but there is little information regarding which species 
these may be. 
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6. Threats and Risk Factors 
Unknown 

 
7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

Desert Bighorn Sheep (Ovis Canadensis nelsoni) 
 
1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of Desert Bighorn Sheep. 
Entity Status Status Definition 
NatureServe 
Global 

G4T4 Species is Secure 
At very low risk or extinction or elimination due to a very extensive 
range, abundant populations or occurrences, and little to no concern 
from declines or threats. 

CNHP S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive 
range and/or many populations or occurrences, but with possible 
cause for some concern as a result of local recent declines, threats, or 
other factors. 
(Desert bighorn sheep species has no ‘S’ rank from NatureServe) 

Colorado State 
List Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Needc; Colorado Bighorn Sheep 
Management, Addendum, Tier 1 species (Holland and Broderick 
2013) 

USDA Forest 
Service 

R2 Sensitive   Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
USDI FWS 
Critical Habitat 

N/A N/A 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 
c Colorado’s 2015 State Wildlife Action Plan lists bighorn sheep (Ovis canadensis) as a SGCN, but does not make a distinction 
between Rocky Mountain bighorn sheep (Ovis Canadensis canadensis) and desert bighorn sheep (Ovis Canadensis nelsoni or Ovis 
Canadensis mexicana).  This assessment assumes that the SGCN status applies to both, although SGCN has a focus on native 
species.  It is not clear if desert bighorn sheep are considered native to Colorado.      

 
2. Taxonomy:  Genus/species/subspecies Ovis Canadensis nelsoni is accepted as valid (ITIS 2018; 

Buchalski et al. 2016).  There has been some debate about the nomenclature for desert bighorn sheep 
populations.  The most recent literature (Buchalski et al. 2016) identifies both Nelso (O. c. nelsoni) 
and Mexican (O. c. mexicana) as valid subspecies based on genetics and distribution.  Their mapping 

http://www.butterfliesandmoths.org/
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identifies the desert bighorn populations used for transplants in Arizona and Utah as Ovis canadensis 
nelsoni. 

 
3. Distribution, abundance, and population trend on the planning unit 
 
There is no documented evidence that desert bighorn sheep occurred in Colorado when European settlers 
first arrived (George et al. 2009).  However, archeological evidence, close proximity of desert bighorn 
populations in Utah, and suitable desert bighorn habitat in southwestern Colorado make it likely that 
desert bighorns did historically occur in southwestern Colorado in at least small numbers (BLM and 
DOW 1989, as cited in George et al. 2009).  Under the taxonomic concept of Wehausen and Ramey 
(2000), the historical range of this subspecies extended from northeastern California, Oregon, northern 
Nevada, and southwestern Idaho southward through the deserts of the southwestern United States to 
southern Baja California, northwestern Sonora (Mexico), southern Arizona, southern New Mexico, 
Chihuahua (Mexico), and western Texas (NatureServe 2017).   
 
Desert bighorn sheep were first introduced to Colorado in 1979 from Kofa, Arizona.  Between 1979 and 
2001, Colorado Parks and Wildlife conducted 12 transplant operations and translocated 218 desert 
bighorn sheep from Arizona, Nevada, and Utah.  As a result of these transplant efforts, Colorado has three 
desert bighorn sheep herds, in four game management units.  The vast majority of the desert bighorn 
sheep range is on BLM lands.  The BLM State Director designated desert bighorn sheep as a Sensitive 
Species in 2009.  Desert bighorn sheep are considered by Colorado Parks and Wildlife as Tier 1 for 
management for inventory, habitat protection and improvement, disease prevention, and research 
(Holland and Broderick 2013). 

There is one desert bighorn sheep herd, the S62 Dominguez (Uncompahgre) herd, with partial range 
overlap on the Grand Mesa, Uncompahgre and Gunnison (GMUG) National Forests.  The herd size is 
estimated at 165 individuals (2016 desert bighorn sheep post-hunt population estimates).  Approximately 
5% (6,500 acres) of this herd’s range occurs on the GMUG National Forests, in the Roubideau Creek 
drainage in the Roubideau Special Management Area on the southeast side of the Uncompahgre Plateau. 
This herd mainly uses the canyons and desert habitat on BLM lands in and around Dominguez and 
Escalante canyons west of the town of Delta, including the Dominguez Canyon Wilderness and 
Dominguez-Escalante National Conservation Area.  Information on actual frequency of occurrence within 
the GMUG boundaries was not available when this report was prepared.  The GMUG also falls within the 
S56 (Black Ridge) Game Management Unit boundary and in proximity to the S56 desert bighorn sheep 
herd, but does not overlap.   
 
Table 3. Population Trend of Desert Bighorn Sheep on or partially on the GMUG National Forests, based on Colorado Parks and 
Wildlife post-hunt population estimates (http://cpw.state.co.us/thingstodo/Pages/Statistics.aspx).  

 
 
The Dominguez-Escalante National Conservation Area Proposed Resource Management Plan & Final 
Environmental Impact Statement describes the history of the Dominguez herd 
(https://eplanning.blm.gov/epl-front-
office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-
Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-
Escalante+National+Conservation+Area+RMP): The Dominguez herd was released into the Big 
Dominguez Creek drainage in 1983 (10 sheep from Arizona), 1984 (10 sheep from Arizona), and 1985 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
S-56 Black Ridge DBS-60 70 70 70 75 90 230 200 200 200 200 200 200 200 200
S-62 Dominguez (Uncompahgre) DBS-62 100 100 125 150 150 150 150 150 150 150 160 160 160 160 165 165

Game 
Management 
Unit Unit Name

Data 
Analysis 
Unit

Post-hunt Population Estimate by Year*

*Basis for population estimates for this herd includes coordinated ground count, aerial count, general agency observations (by CPW, USFS, BLM, USGS, or 
NPS), and public reports. 

http://cpw.state.co.us/thingstodo/Pages/Statistics.aspx
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
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(21 sheep from Nevada in two transplants). Additional sheep releases occurred in the Roubideau Creek 
drainage in 1991 (18 sheep from Arizona) and 1993 (20 sheep from Nevada). In 1995, 181 sheep were 
counted during a June helicopter survey. In the late 1990’s, the population was estimated to be 
approximately 250 sheep. A Pasteurella pneumonia outbreak occurred in the population in 2001-2002. In 
2001-2002 very few lambs were observed and the population appeared to decline dramatically. Only 27 
sheep (with a ratio of five lambs per 100 ewes) were observed during the 2002 helicopter survey. The 
population appeared to rebound in 2004 and 2005. In 2005, 100 sheep (with a ratio of 69 lambs per 100 
ewes) were classified during coordinated helicopter and ground surveys (Watkins 2005). Currently, the 
population is estimated at 165 individuals. This falls between the middle to upper population goals for the 
herd established by Colorado Parks and Wildlife (CPW). 
  
 

 
Figure 1.  Post-hunt population trend for the S62 Dominguez (Uncompahgre) herd.  
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Figure 2.  Desert bighorn sheep in the Dominguez (Uncompahgre) herd (S62).  Photo by Ryan 
Lockwood.  
 
4. Brief description of natural history and key ecological functions 
 
Bighorn sheep are characterized by low reproductive rates, long life spans, and populations adapted to 
live near carrying capacity in relatively stable environments (Geist 1971).  
 
Bighorn sheep are a sexually dimorphic species with ewes that may weigh 190 pounds and rams may 
weigh greater than 300 pounds.  While very similar to Rocky Mountain bighorn sheep biologically and in 
terms of habitat selection, notable differences are that desert bighorn have adapted to hot, dry climates, 
have longer legs, lighter coats, and smaller bodies.  Their diet of bluegrass, brome, fescue, clover phlox, 
and cinquefoil supplies a good portion of their water needs.   
 
Large-horned, older rams do much of the breeding, though younger rams will breed opportunistically 
(Hogg and Forbes 1997).  Rams may breed several ewes; however, they are not territorial nor do they 
form harems, but rather are serial polygynists.  Ewes generally first breed at 2.5 years and give birth to 
one lamb after a gestation period of 180 days.  Although twins have been documented in both wild and 
captive bighorn sheep it occurs infrequently (Eccles and Shackleton 1979).  
 
The breeding season for desert bighorn sheep primarily occurs from July – September in Colorado, but 
can occur throughout the year.  Most lambs are born from January through May (newborns have been 
observed in S62 during this time period).   Bighorn sheep generally have a life span of 10-14 years, 
although exceptions as old as 18 years have been reported (Geist 1971). Mortality tends to be high the 
first year, low from ages 2-8, and then increases after age nine (Lawson and Johnson 1983).  
 
Bighorn sheep are social animals that live in groups most of the year. Ewe groups (comprised of adult 
ewes, yearling ewes, lambs, and young rams) generally are larger than ram groups especially during late 
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spring and early summer when nursery bands may contain 25-100 animals (Lange 1978). Mature rams 
generally remain solitary or in bachelor groups except during the pre-rut and rut periods (July - 
September), when rams and ewes gather on the same range.  
 
Bighorn sheep eat a wide variety of plants with diets that vary seasonally and throughout their geographic 
range (Cooperrider and Hansen 1982, Rominger et al. 1988). Succulent vegetation in summer and snow 
and ice in winter help bighorns to survive for long periods without freestanding water.  Forbs generally 
dominate the diet, followed by grasses, and lastly browse (Krausman and Shackleton 2000). However, 
some low-elevation bighorn sheep populations have diets dominated by the leaves of browse species, 
particularly true mountain-mahogany (Rominger et al. 1988). Bighorn sheep also use mineral licks, 
especially during summer when green, potassium-rich forage is consumed. 
 
Unlike other ungulates in which young disperse to new areas, bighorn sheep pass knowledge of home 
ranges and migration routes from one generation to the next. Therefore, bighorn sheep do not typically re-
colonize ranges where they have been extirpated.  Translocations are generally required to establish new 
populations (Singer and Gudorf 1999).  
 
Climate, elevation, and latitude influence the vegetative structure and composition in bighorn sheep 
habitat. Within individual home ranges, different habitats meet the specific requirements of wild sheep, 
including foraging, resting, mating, lambing, thermal cover, and predator avoidance (Risenhoover and 
Bailey 1985). Seasonal use of different slopes and aspects results in a mosaic of plant communities and 
phenological patterns which provide foraging and security opportunities for bighorn sheep (Valdez and 
Krausman 1999). 
 
Warm temperatures on south-facing slopes result in earlier green-up, marking the transition from winter 
range to spring range. During the spring green-up, mineral licks appear to be an important component of 
bighorn sheep habitats where soils are derived from granitic materials. As temperatures continue to rise 
during late spring and early summer, bighorn sheep often make greater use of north, east, and west-facing 
slopes at higher elevations for foraging.  While alpine meadows and high elevation plateaus are important 
summer foraging areas for many Rocky Mountain sheep populations (Shannon et al. 1975), desert 
bighorn sheep use lower elevations.  The highest elevation areas of the Dominguez (Uncompahgre) herd’s 
range occur on the GMUG – Uncompahgre National Forest.  The Uncompahgre National Forest may 
provide what would be considered high elevation plateau and summer foraging habitat for the Dominguez 
(Uncompahgre) herd.  The elevation and aspect preferred by bighorn sheep varies according to forage 
succulence and ambient temperature. 
 
While bighorns feed in open areas, they are rarely found more than 0.25 miles (400 m) from escape cover, 
where they have an advantage over most predators (Oldemeyer et al. 1971, Krausman and Leopold 1986, 
Krausman and Bowyer 2003).  Bighorn sheep rely on keen vision to detect predators, and on rapid 
mobility on steep terrain as the principal means of avoiding predators (Geist 1971). Thus, open, steep 
terrain is the defining component of bighorn sheep habitat (Risenhoover et al. 1988, Krausman and 
Shackleton 2000). Talus slopes, rock outcrops, and cliffs provide habitat for resting, lambing, and escape 
cover. Adult male sheep are known to move farther away from security cover than females.  Young rams 
in particular have a propensity to wander great distances from escape cover, particularly during the 
breeding season (Schommer and Woolever 2001).  
 
Escape terrain is critical for ewes during lambing, even to the extent that they will sacrifice access to high 
quality forage for security (Cook 1990, Bleich et al. 1997). Both ewes and lambs are vulnerable to 
predation immediately prior to and for one to two days after parturition.  Adult female bighorns exhibit 
strong fidelity to parturition sites and often use the same lambing grounds year after year.  In the Rocky 
Mountains, lambing areas are usually on or very close to wintering areas (Geist 1971). 
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Colorado Parks and Wildlife has not documented substantial seasonal range differences from summer to 
winter in S62.  Colorado Parks and Wildlife will be analyzing desert bighorn sheep collar data currently 
being collected to confirm these findings.   
 
5. Overview of ecological conditions for recovery, conservation, and viability  
 
The desert bighorn sheep population with range on the GMUG, the Dominguez (Uncompahgre) herd, 
occur in steep, rugged terrain consisting of desert habitats and canyons in the lower elevation zone of the 
east side of the Uncompahgre Plateau.  There is limited opportunity for herd expansion on the Forest, as 
the desert habitat characteristics used by this herd diminish with increased elevation coinciding with a 
higher precipitation zone, and a change to forest and shrub ecosystem characteristics not typically used by 
desert bighorn sheep.  Ecological conditions for recovery, conservation, and viability of desert bighorn 
sheep includes: 
 

• Effective separation from domestic sheep.  Effective separation is defined by science-based 
estimates of bighorn sheep core herd range and movements across the landscape in relationship to 
domestic sheep areas, and managing potential contact rates to an acceptable level to reduce the 
risk of disease transmission.  The GMUG does not have any domestic sheep allotments 
overlapping Game Management Units S62 or S56.  If there are future proposals or decisions to 
convert cattle allotments to sheep allotments on the GMUG, a risk analysis should consider 
proximity to both of these herds.   

• Maintain a meta-population structure where genetic interchange can occur between herds at a 
landscape scale.  Exchange occurs between the S62 Dominguez (Uncompahgre) and the S56 
Black Ridge herds, both within Data Analysis Unit DBS-60.  The GMUG National Forests has 
little or no ability to contribute to this ecological condition, due to the extent of these herds ranges 
in proximity to the GMUG.   

• Within individual home ranges, habitat components that meet the foraging, resting, mating, 
lambing, thermal cover, and predator avoidance requirements. The GMUG should coordinate 
with Colorado Parks and Wildlife to learn more on seasonal habitat use of the S62 herd within the 
GMUG boundaries.  This would inform us in developing direction to contribute to conservation 
objectives.       

• Ecological processes, such as wildfire, that help maintain adequate forage resources in the core 
herd home range, particularly in close proximity (~ 500 meters) of escape terrain. Determine if 
there are opportunities, and if prescribed fire is an appropriate habitat management tool, to 
improve habitat conditions for this species in the plan area.  

• Adequate seclusion on important lambing and winter range areas, if the GMUG National Forests 
portion of the S62 herd range is used in such a manner.  Management of human disturbances 
spatially and temporally near these key habitats. 

 
6. Threats and Risk Factors 
 
All known threats and risk factors described for the Southern Rocky Mountains in the R2 Species 
Conservation Assessment (Beecham et al.2007) were reviewed in relationship to the GMUG National 
Forests desert bighorn sheep herd.     
 

• Disease Epizootics:  In Colorado, the susceptibility of bighorn sheep to pathogens introduced by 
domestic sheep is regarded as the primary factor limiting bighorn sheep populations (George et 
al. 2009).  The bacteria Mycoplasma ovipneumoniae, which is the key pathogen behind 
pneumonia outbreaks and is acquired through contact with domestic sheep or already-infected 
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bighorn sheep, is a primary risk factor.  Other respiratory pathogens include parainflenza-3 (PI-3) 
and bovine respiratory syncytial virus (BRSV).  In the case of the S62 population, currently the 
second largest of the four desert bighorn sheep herds in Colorado, respiratory disease, likely due 
to the presence of several domestic sheep allotments in and around occupied S62 desert bighorn 
sheep range, has probably been the primary limiting factor (Watkins 2005, as cited in George et 
al. 2009).  BLM’s Dominguez-Escalante National Conservation Area Proposed Resource 
Management Plan & Final Environmental Impact Statement (D-E NCA) evaluated the health of 
the S62 herd, which considered three indicators: lamb to ewe ratio, overlap of domestic sheep and 
goats with desert bighorn sheep, and five-year average of population size.  BLM’s evaluation 
rated the herd’s lamb to ewe ratio and current population size as “good”, but rated “poor” for the 
potential for disease transmission due to overlap between desert bighorn sheep range and 
domestic sheep/goats.  There are five BLM domestic sheep allotments within the D-E NCA, four 
of which are within the S62 desert bighorn sheep range.  BLM’s risk assessment found that of the 
five domestic sheep allotments, one rated as “moderate risk” and four rated as “high risk” (see 
appendix C of the D-E NCA: https://eplanning.blm.gov/epl-front-
office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-
Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-
Escalante+National+Conservation+Area+RMP).  Further evaluation of the potential risk for 
disease transmission between domestic sheep and desert bighorn sheep on the GMUG will be 
conducted for the Forest Plan Revision.  

• Habitat Quality and Quantity:  Based on professional opinion and field observations by Forest 
Service and CPW biologists, habitat conditions are not considered a primary limiting factor for 
bighorn sheep on the GMUG National Forests and appear adequate to support existing or 
expanding herd populations.  Habitat conditions within the plan area are not perceived as limiting 
for the S62 desert bighorn sheep herd because most of this herd’s range and preferred habitat 
conditions are outside the GMUG National Forests boundaries. For the portion of the S62 herd 
range within the plan area boundaries, it is currently unknown if desired habitat conditions could 
be maintained or improved by implementing prescribed fire or mechanical treatments, or by other 
means.  Water has not been identified as a limiting resource; even in the desert bighorns, free 
water has not been identified as a limiting resource, probably because most desert sheep habitat 
occurs along major river systems (George et al. 2009).  Although not considered a limiting 
resource, water certainly affects bighorn distribution (Dolan 2006 and Leslie and Douglas 1980 as 
cited in George et al. 2009).        

• Human Disturbance, Development and Habitat Fragmentation:  McKinney et al. (2003) found 
that escape terrain patch size, number of patches, and percent of landscape characterized by 
slopes >40% were positively correlated with estimated desert bighorn sheep population size 
(George et al. 2009). Human disturbances, development, and habitat fragmentation on the GMUG 
are not considered a primary limiting factor for desert bighorn sheep herds on the GMUG 
National Forests since most of the S62 herd’s range is outside the plan area.  Recreation or other 
potential human disturbances may warrant further site-specific evaluations for possible influences 
on the S62 herd.  Development on private lands in the broader landscape, combined with 
highways, roads, and other human infrastructure may affect the S62 herd, particularly where busy 
roads intersect core herd home range or disrupt movements to resource needs such as water or 
contribute to increased mortality risk from vehicle collisions.  Krausman et al. (1999) considered 
desert bighorns to be relatively intolerant of human activities, but stated that quantitative data are 
lacking (George et al. 2009).  The Roubideau Special Management Area, the Dominguez Canyon 
Wilderness and the Dominguez-Escalante National Conservation Area all occur within the range 
of the S62 desert bighorn sheep herd, and provide some buffer and protections from development 
impacts and lessen the risk of habitat fragmentation.   

• Harvest:  Current harvest rates in most herds in Colorado involve less than three percent of the 
estimated post-hunt herd size and primarily involve rams.  These numbers are considered small 

https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
https://eplanning.blm.gov/epl-front-office/projects/lup/33152/75732/83947/default.jsp?projectName=Dominguez-Escalante+National+Conservation+Area+RMP&projectDisplayName=Dominguez-Escalante+National+Conservation+Area+RMP
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enough that in most cases hunting is unlikely to have much effect on bighorn sheep populations.  
Hunting is not considered a primary limiting factor for the S62 desert bighorn sheep herd.  
Colorado Parks and Wildlife has issued four hunting licenses (rams only) annually for this herd.  
The harvest rate has been 2.5 percent of the population.        

• Predation:  Common predators of bighorn sheep in Colorado include mountain lion, coyote, black 
bear, and domestic dogs.  Additional predators of lambs include bobcats, golden eagles, and red 
fox.  As cited in George et al. (2009), Duckett (2006) and Watkins (2005) describe an incident 
involving a bobcat and lambing ewe in the Uncompahgre desert bighorn herd in which the ewe 
apparently kicked a bobcat off of a ledge in defense of her lamb.  Several studies have shown that 
lion predation is more likely to be a limiting factor for desert bighorn sheep than Rocky Mountain 
bighorn sheep populations (Rominger et al. 2004, Kamler et al. 2002, McKinney et al. 2006).  
Based on cause-specific mortality of radio-collared sheep, lion predation is considered to be the 
primary factor limiting desert bighorn sheep populations in S56 - Black Ridge herd and S63 - 
Middle Dolores River herd and is likely a significant cause of mortality in S62 Dominguez herd 
(partially on GMUG) and S64 - Upper Dolores River herd (Creeden and Graham 1997, Banulis 
2005, Wait 2005, Watkins 2005). 

• Interagency and Cross-Boundary Management Coordination:  The S62 herd range is shared with 
the Bureau of Land Management (BLM).  Coordination and consistency of management 
approaches regarding risk of contact with domestic sheep, monitoring, permit administration, and 
communication is critical to bighorn sheep management across the landscapes that support their 
long-term viability and population persistence.  Game Management Units are combined by CPW 
into Data Analysis Units (DAU) involving connected populations that extend beyond the Forest 
boundary, in particular the S56 herd is within DAU DBS-60 and the S62 herd is within DAU 
DBS-62.  This highlights the need for cross-boundary cooperation regarding bighorn sheep 
management.  
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8. Map of Modeled Habitat and Known Occurrences  
 
Colorado Parks and Wildlife developed a desert bighorn habitat suitability model (Figure 3; Eichhoff et 
al. 2012).  Eichhoff et al. (2012) describes how the desert bighorn suitability model was developed.       
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Figure 3.  Suitable habitat model for Desert Bighorn Sheep in Colorado (Eichhoff et al. 2012).  
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The map in Figure 4 displays Rocky Mountain and desert bighorn sheep game management units (GMUs) 
and general occupied range based on the 2009 Colorado Bighorn Sheep Management Plan (George et. al. 
2009).   Bighorn sheep herds associated with the GMUG National Forests are narrated in the text box. 
The map in Figure 5 displays bighorn sheep GMUs and bighorn overall ranges on the GMUG National 
Forests.   
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Figure 4.  Rocky Mountain and Desert Bighorn Sheep Game Management Units (GMUs), and general occupied 
range in Colorado and the GMUG National Forests.   
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Figure 5.  Desert Bighorn Sheep Game Management Units and Overall Range on the GMUG National 
Forests 

 

 

Ferruginous Hawk (Buteo regalis) 
 

1. Status:   
Table 1 summarizes the current status of this species or subspecies by various ranking entity and defines 
the meaning of the status. 
 

Table 1.  Current status of Ferruginous Hawk. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

NatureServe 
State 

S3B, S4N Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need. 
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USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb BoCC Included in USFWS Birds of Conservation Concern list 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Buteo regalis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Ferruginous Hawks breed from eastern Washington east to southern Saskatchewan, south to northern 
Texas, south and west through central New Mexico and central Arizona, and as far west as southeastern 
Nevada. In Colorado, they are found primarily on the eastern plains, in the grassland and lowland riparian 
habitat types. Small numbers of these hawks nest in northwestern Colorado and the San Luis Valley 
(Colorado Partners in Flight 2000).  
 
There are no confirmed occurrences of this species as a breeding resident within the planning area. 
NatureServe documents this species as a nonbreeding resident within or in the planning area vicinity. 
Ebird has five observations (four on the Grand Mesa – Grand Valley Ranger District, and one on the 
Gunnison Ranger District), all unconfirmed. Neither NatureServe nor the Rocky Mountain Bird 
Observatory have any sightings for this species in the planning unit. 
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences  0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components];  
 

Range-wide, ferruginous hawks occupy a variety of habitat types including open grasslands, shrub-steppe, 
croplands, desert, and the periphery of western pinyon (Pinus eulis) – juniper (Juniperus spp.) woodlands 
(Jasikoff 1982, Gilmer and Stewart 1983, Olendorff 1993, Bechard and Schmutz 1995, all cited in Collins 
and Reynolds 2005). Dense forests, extensive aspen parklands, high elevations, narrow canyons, and 
habitats recently altered by human development or cultivation are avoided (Janes 1985, Palmer 1988, 
Black 1992, Olendorff 1993, Bechard and Schmutz 1995 cited in Collins and Reynolds 2005 cited in 
Collins and Reynolds 2005). 
 
Structures used for nesting are variable. Ranked in order of use, these structures include trees and shrubs, 
cliffs, utility structures, and ground outcrops. Juniper is the most commonly used tree for nesting, 
especially in the juniper forest/shrub-steppe interface in states west of the Continental Divide. Nesting 
areas (territories) often contain multiple alternate nests (Bechard and Schmutz 2005). 
 
Nest-building occurs generally in March in Colorado. Eggs are laid in early to mid-April. Incubation is 
estimated at 32-33 days, with fledging occurring 38-50 after hatching (Bechard and Schmutz 1995).  
 
Range-wide and Region 2 annual variation in ferruginous hawk breeding numbers is primarily influenced 
by changes in prey abundance while annual variation in winter abundance of ferruginous hawks is 
primarily related to winter severity and prey abundance. Most ferruginous hawks return to breeding areas 
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in late February or early March in northeastern Colorado. Information is lacking regarding the migratory 
status of ferruginous hawks in Kansas, Nebraska, and southern Colorado, but populations in these areas 
are probably sedentary or only partially migratory (Collins and Reynolds 2005).  
 
Ferruginous hawks winter in open terrain from grassland to desert. East of the Continental Divide, winter 
habitat selected by ferruginous hawks is primarily grassland, often in proximity to prairie dogs. In 
Colorado, wintering ferruginous hawks were reported to concentrate in habitats with the highest densities 
of prairie dogs (Plumpton and Anderson 1997, Seery and Matiatos 2000 cited in Collins and Reynolds 
2005). West of the Divide, ferruginous hawks winter in grasslands and arid regions containing an 
abundance of prairie dogs, lagamorphs, and pocket gophers. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
As stated by Gillihan et al. (2004a cited in Collins and Reynolds 2005), four main factors limit the 
breeding success of ferruginous hawks: 

• availability and security of nest substrate 
• disturbance to nesting pairs 
• sufficient prey base 
• unsuitability of habitat surrounding nest sites. 

 
Gillihan et al. (2004b cited and displayed in Collins and Reynolds 2005) provided guidelines for the 
degree of sensitivity to disturbance during different reproductive stages (Table 3, adapted from Romin 
and Muck 1999), and for duration and distance of different types of human disturbance to nesting pairs 
based on the reproductive stage (Table 4). 
 
Table 3. Generalized ferruginous hawk nesting chronology, with sensitivity to disturbance at the nest site in relation 
to reproductive stage. This chronology represents long-term averages; variation occurs due to geographic variation 
across the species’ range and annual variation in timing due to weather, prey availability, etc. Managers should use this 
only as a general guide. Decisions should rely on local information within Region 2 and knowledge of the breeding 
status of specific nests. From Gillihan et al. (2004b in Collins and Reynolds 2005). 

 

Jan Feb Mar   Apr    May   Jun Jul Aug    Sep Oct    Nov   Dec 
 

 
 
Table 4. Recommended maximum duration of disturbance by breeding stage, distance from nest, and disturbance 
type. “In-vehicle” disturbance includes any vehicle presence off-road or on dirt roads not routinely used for travel. 
“Out-of-vehicle” disturbance includes recreational activities (e.g., hiking, fishing, hunting) and work-related activities 
(e.g., mineral development, agricultural operations). From Gillihan et al. (2004b), adapted from Suter and Joness 
(1981), White and Thurow (1985), and Romin and Muck (1999) in Collins and Reynolds (2005). 

 

Nest building and courtship: 
high sensitivity 

 
Incubation and brooding 0–3 wks of age: 
high sensitivity 

 
Post-brooding nestlings 3–7 wks of age: 

moderate sensitivity 
 

Post-fledging dependence on nest: 
less sensitivity 
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Distance from nest 
 

 

0.0 – 0.5 mi 0.5 – 1.0 mi 1.0 – 1.5 mi 
 

  

Disturbance type 
 

Sensitivity period In-vehicle Out-of-vehicle In-vehicle Out-of-vehicle In-vehicle Out-of-vehicle 
High <1 hr none <1 day <1 hr any <1 day 
Moderate <1 hr none <1 day <1 hr any <1 day 
Less <1 day <1 hr any <1 day any any 

 
 
6. Threats and Risk Factors 
 
Loss of habitat, particularly suitable breeding habitat, is the foremost threat to the security of ferruginous 
hawk populations throughout its current range. Conversion of native habitat to agriculture, as well as 
urbanization, results in a direct loss of all or a significant portion of ferruginous hawk habitat where such 
conversions occur. 
 
Other risk factors include improper livestock grazing, land conversion from shrubland to grassland, 
human disturbance during the nesting period, control (chemical and shooting) of prey populations, energy 
development, altered fire regimes, and changes in vegetation composition due to exotic plants (Collins 
and Reynolds 2005). 

 
7. Key literature: 
 
Bechard, Marc J. and Josef K. Schmutz. 1995. Ferruginous Hawk (Buteo regalis), The Birds of North 
America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North 
America Online: http://bna.birds.cornell.edu/bna/species/172 [07/02/2015]. 
 
Collins, C.P. and T.D. Reynolds 2005. Ferruginous Hawk (Buteo regalis): a technical conservation 
assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/ferruginoushawk.pdf [07/02/2015]. 
 
Colorado Partners in Flight. 2000. Colorado Land Bird Conservation Plan. Accessed online at: 
http://www.rmbo.org/pif/bcp/intro/exsum.htm [07/01/2015]. 
 
8. Map of Modeled Habitat and Known Occurrences  
 
Ferruginous hawk habitat has not yet been modeled for the planning area.  Areas below 9,500 feet with 
grass, shrub or pinyon-juniper cover types where tree cover is less than 25% are areas that are potentially 
suitable for this species.  
 
 
 
 
 
 

Flammulated Owl (Psiloscops (=Otus) flammeolus) 
 

http://bna.birds.cornell.edu/bna/species/172
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1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking 
entity and defines the meaning of the status. 

 
Table 1.  Current status of Flammulated Owl. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as 
a result of local recent declines, threats, or other factors. 

NatureServe 
state 

S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as 
a result of local recent declines, threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Psiloscops flammeolus not recognized as valid (ITIS 2015). NatureServe (2015) states that 
formerly merged with Otus (e.g. AOU 1983, 1998) but now treated as a separate genus on the basis of 
genetic data, which show it to be sister to Megascops (Proudfoot et al. 2007, Wink et al. 2009, AOU 
2013). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Flammulated owls are widely distributed in western North America in a pattern that follows distribution 
of mature ponderosa pine and interior Douglas-fir forests.  A total of 151 observations have been 
recorded within the planning area (Table 2, Figure 1).  
 
Population trends for this species in the planning area have not been reported.   
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences  157 
Year Last Observed 2016 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
In Colorado, flammulated owls are primarily associated with open ponderosa pine and Douglas-fir forest 
with larger diameter trees and snags available for nesting in Colorado (Linkhart et al. 1998). 
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Males begin singing on breeding grounds late April–early May in Colorado. Nest structures consist of 
nest cavities excavated by other species in trees or snags. In New Mexico and Colorado, owls most often 
selected cavities of the Northern Flicker (Colaptes auratus), and less often used smaller cavities of Hairy 
Woodpecker (Picoides villosus) and Sapsucker (Sphyrapicus spp.).  
 
Incubation initiation in Colorado ranges from mid to late May through mid-July, with the peak occurring 
on June 2, with the incubation period lasting an average of 22 days. Fledging dates in Colorado range 
from the first week in July to the first week in August, with the peak occurring in mid-June (Linkhart and 
McCallum 2013). No renesting or second clutches have been reported for this species. During the 
incubation and nestling periods, foraging is concentrated around the nest when foraging rates are high 
(Linkhart et al. 1998), so both foraging quality and adequacy for nesting may influence choice of nest 
site. 
 
Flammulated owls are exclusively nocturnal feeders, foraging primarily insectivorous, feeding on moths, 
crickets, grasshoppers, and beetles (Linkhart and McCallum 2013).  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  
 
In Colorado, productivity and territory occupancy by breeding pairs were positively correlated with old, 
open stands of ponderosa pine/Douglas-fir and negatively correlated with young, dense stands of 
Douglas-fir (Linkhart 2001 summarized in Linkhart and McCallum 2013). 
 
Nesting occurs in cavities previously excavated by other species. Snags selected for nesting in New 
Mexico ranged from 14 to 22 inches dbh (McCallum 1994). 
 
Preferred roosting habitat appears to be large live trees with significant overhead protection or dense 
vegetation. In Colorado, males preferred large diameter Douglas-firs or ponderosa pines with 
voluminous crowns and some with sprawling growth form (Linkhart 1984, Linkhart et al. 1998 
summarized in Linkhart and McCallum 2013), which may provide the dense foliage found in thickets in 
other studies. 
 
6. Threats and Risk Factors 
 
Flammulated Owls are threatened by loss of suitable nesting habitat. Replacement of open, old-growth 
ponderosa pine and mixed conifer forest with younger, high-density vegetation is considered 
detrimental to this species. Elimination of large snags due to logging or firewood gathering may limit 
nesting opportunities and make habitat unsuitable. Forest change may also bring about changes in 
abundance of insect prey, with unknown consequences (McCallum 1994 summarized in NMACP 2015). 
Habitat for this species has deteriorated slowly over time, as decades of fire suppression have created 
large areas of dense ponderosa stands.  
 
Immediate threats include the loss of remaining areas of open, mature forest habitat to logging, stand 
replacement fire, and bark beetles (Mountain pine beetle and Douglas fir beetle). Forest thinning and 
controlled burning in overgrown ponderosa and mixed conifer habitat may help reverse long-term 
habitat degradation and hence benefit this species. However, such efforts should proceed with caution, 
as population responses to habitat restoration have not been adequately studied (NMACP 2015). 
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7. Key literature: 
 
Linkhart, B.D., R.T. Reynolds, and R.A. Ryder. 1998. Home range and habitat of breeding flammulated 
owls in Colorado. Wilson Bulletin 110(3): 342-551. 
 
Linkhart, B.D. and D.A. McCallum. 2013. Flammulated Owl (Psiloscops flammeolus), The Birds of North 
America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North 
America Online: http://bna.birds.cornell.edu/bna/species/093 [06/24/2015]. 
 
McCallum, D.A. 1994. Review of technical knowledge: flammulated owls. Pages 14-44 in Hayward, G. D. 
and J. Verner. 1994. Flammulated, boreal, and great gray owls in the United States: A technical 
conservation assessment. USDA Forest Service, GTR RM-253.  
 
NMACP (New Mexico Avian Conservation Parters). 2015. Species Accounts. Accessed on line at: 
http://www.nmpartnersinflight.org/flammulatedowl.html [06/24/2015]. 
 

http://bna.birds.cornell.edu/bna/species/093
http://www.nmpartnersinflight.org/flammulatedowl.html
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8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Habitat parameters modeled to represent flammulated owl habitat consist of ponderosa pine and 
Douglas-fir forest cover types in habitat structural stages 4A and 4B.  Flammulated owl habitat modeled 
for the planning area totals 108,115 acres (Figure 1). 

 
Figure 1. Flammulated Owl Modeled Habitat and Known Occurrences 

 
 

 

Fringed Myotis (Myotis thysanodes) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Fringed Myotis. 
Entity Status Status Definition 
NatureServe 
global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as 
a result of local recent declines, threats, or other factors. 
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NatureServe 
state 
 

S3 Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb None N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 

 
Genus/species Myotis thysanodes is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Fringed myotis ranges from south-central British Columbia, south to Chiapas Mexico, and from Santa 
Cruz Island, California, east to the Black Hills of South Dakota (WBWG 2005).  In Colorado, species 
records are associated are scattered at moderate elevations (below 7,500 feet) on the Western Slope, 
along the foothills of the Front Range, and the mesas of the southeast (CDOW 2015).   
 
There are no records of fringed myotis in the planning area. There are a number of sightings to the west 
of the Uncompahgre National Forest in Mesa County (Figure 1), some of those within one mile of the 
forest boundary. Based on this, it seems probable that the species occasionally occurs on the forest, 
even if only for brief hunting forays. 
 
Myotis thysanodes appear to be relatively rare rangewide, but trends in abundance are largely unknown 
(Keinath 2004). Abundance, distribution, and trend information for this species within the planning area 
is not available. 
 
Table 2. Known Occurrence Frequency Within the Planning Area (Presence confirmed by CPW in comments) 

Known Occurrences in the past 20 years 2 
Year Last Observed TBD, 

pending 
review of 
Colorado 

Bat 
Conservation 

Plan 
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
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Rangewide, fringed myotis is mostly found in dry habitats where open areas (e.g., grasslands and 
deserts) are interspersed with mature forests (usually ponderosa pine, pinyon-juniper, or oak), creating 
complex mosaics with ample edges and abundant snags (Keinath 2004). The most common habitats 
reported for fringed myotis are oak, pinyon, and juniper woodlands or ponderosa pine forest at middle 
elevations (Davis 1966, Barbour and Davis 1969, O’Farrell and Studier 1980, Cockrum et al. 1996, Wilson 
and Ruff 1999, Ellison et al. 2004, all cited in Keinath 2004). They also appear to use deserts, grasslands, 
and other types of woodlands. Most reported occurrences are at elevations between roughly 3,900 and 
6,900 ft, with New Mexico occurrences in spruce-fir forest reported at over 9,000 ft (Barbour and Davis 
1969, Arizona Game and Fish Department 1997 cited in Keinath 2004). 
 
Fringed myotis is a colonial-roosting species with colonies ranging from 10 to 2000 individuals, although 
large colonies are exceedingly rare. Roost structures utilized varies widely. Caves, underground mines, 
and buildings are used for maternity, nocturnal, and diurnal roosts, as well as hibernacula, while solitary 
day and night roost sites may include bridges and rock crevices (Musser and Durrant 1960, Davis 1966, 
Easterla 1966, Judd 1967, O’Farrell and Studier 1980, Perkins et al. 1990, Ellison et al. 2004, all cited in 
Keinath 2004). Hibernation has only been documented in buildings and underground mines (Ellison et al. 
2004). Tree roosting has also been documented in large conifer snags in Oregon, in ponderosa pine 
snags in New Mexico, and in hollow redwood and giant sequoia trees in California (Ellison et al. 2004). 
Fringed myotis are known to utilize pinyon-juniper cavities at lower elevations for roosting on the RGNF 
(R. Ghormley, pers. comm. 2015).  
 
Breeding occurs in the fall following break-up of the maternity colony. Ovulation, fertilization, and 
implantation occur from April to May, with gestation averaging 55 days. One young per female is born 
from May to July. Young are fully capable of flight at 20 days (Ellison et al. 2004). 
 
Food items consist largely of beetles and moths, but diet may vary regionally and locally. Foraging is 
known to occur along forest edges and over open water, and likely occurs in forest interiors as well 
(Keinath 2004). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  
 
Keinath (2004) identified the following management considerations for conservation of fringed myotis: 
 
Protection of roost sites: Bats are very sensitive at roosts, and any disturbance to a roost site (e.g., cave, 
cliff, building, snag; see Roost section) can potentially extirpate bats from that site or even the locale. 
Protection of maternity roosts and hibernacula is particularly important. Where tree roosting is 
prevalent, factors including structural characteristics, microclimate, and spatial distribution of current 
and future snags must be considered. On the GMUG, natural cave habitat is rare.  However, the Forest 
contains historic mining districts and adequate assessment of abandoned mines often involving 
underground investigations prior to closure is essential to the conservation and management of bat 
species that utilize abandoned mines locally.   
 
Protection of foraging areas: It can be assumed that any decrease in insect abundance, particularly of 
beetles and moths, will have a direct negative effect on fringed myotis, although the “critical level” 
below which insect numbers must fall before significant declines in bat use are likely is unknown. 
Elimination of cover altogether over larger areas (e.g. in large clearcuts) will likely have a negative 
impact on clutter-adapted bats like M. thysanodes. 
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Protection of water sources: Three aspects of water sources must be maintained: presence, faunal 
character, and water quality. 
 
Maintenance of a landscape mosaic: Ideal areas for M. thysanodes (and many other bats) will contain a 
mosaic of foraging habitat, still water sources, and roost structures that are proximate to each other 
over a large enough area to accommodate shifts in local prey abundance. 
 
Elimination of exposure to toxic chemicals: Man-made water sources are often used by bats, so it is 
important to prevent bat use of toxic impoundments, such as cyanide ponds, oil reserve pits, and 
wastewater facilities (Rainey and Pierson 1996, Pierson et al. 1999 cited in Keinath 2004). Also, it is 
necessary to identify and eliminate use of modern pesticides that may be detrimental to fringed myotis 
both through direct poisoning and through reduction of prey. 
 
6. Threats and Risk Factors 
 
Keinath (2004) identified the following factors as extrinsic threats to fringed myotis: 
 

• Roost destruction including removal of large diameter cavity forming trees, closure of mines 
without consideration of bat access, and uniformed building or bridge modification. CBWG 
(2015) rates AML closures as substantial, imminent threat factor for this species. 

• Modification of structure in or surrounding roosts that leads to alteration of roost thermal 
regime or microclimate.  

• Removal of riparian vegetation and mature forest through commercial and residential 
development, agriculture, and logging.  

• Roost disturbance via human activity in caves. 
• Non-roost habitat alteration resulting in reduced altered habitat suitability or prey availability, 

including timber harvest, vegetation conversion, livestock grazing, suburban expansion, water 
development, avalanche blasting, road construction, toxic waste impoundment, pesticide use, 
wildland fires, stream channelization, flood control, recreational activities, and invasive 
vegetation. 

 
White Nose Syndrome: 
   
White-nose syndrome (WNS) is a disease affecting hibernating bats. Named for a cold-loving white 
fungus that appears on the muzzle and other parts of bats, WNS is associated with the mortality of an 
estimated 5.5 million or more bats in eastern and mid-western North America.  In some areas, 90 to 100 
percent of bats have died. Although investigations are under way to better understand and potentially 
treat the disease, there is currently no known  First documented in New York in the winter of 2006-
2007, WNS has spread rapidly across the eastern and Midwestern United States and eastern Canada and 
as of July 2015 has been detected in 26 states and 5 Canadian provinces. A newly discovered fungus, 
Pseudogymnoascus destructans, has been demonstrated to cause WNS (USDI Fish and Wildlife Service 
2015).   
 
In April 2013, USFS Region 2 finalized an Environmental Assessment to analyze options for management 
of caves and abandoned mines in response to the potential for human introduction and spread of the 
fungal spores associated with WNS (USDA Forest Service 2013).  The management strategy uses an 
adaptive management approach to preventing WNS on 11 National Forests in USFS Region 2, including 
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the GMUG.  Currently, WNS has not been detected in Colorado and the closest known detection of 
fungal spores occurs in eastern Oklahoma.  However, the introduction and spread of WNS in Colorado 
remains a critical concern for the conservation of several cave-dwelling bat species and warrants 
integration into the local Abandoned Mine Lands (AML) closure program in regards to assessing 
underground bat population prior to (and potentially after) closure work and in relationship to periodic 
monitoring in collaboration with other partners. 
 
7. Key literature: 
 
Colorado Bat Working Group (CBWG). 2015. The Colorado bat matrix. Accessed online at: 
http://www.cnhp.colostate.edu/batmatrix/speciesDisplay.aspx?SpeciesID=4 [07/27/2015]. 
 
Colorado Parks and Wildlife. 2015. Species profiles. Accessed online at: 
http://cpw.state.co.us/learn/Pages/SpeciesProfiles.aspx [07/18/2015] 
 
Keinath, D.A. 2004. Fringed myotis (Myotis thysanodes): a technical conservation assessment. [Online]. 
USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/fringedmyotis.pdf [07/18/2015]. 
 
Ellison, L. E., M. B. Wunder, C. A. Jones, C. Mosch, K. W. Navo, K. Peckham, J. E. Burghardt, J. Annear, R. 
West, J. Siemers, R. A. Adams, and E. Brekke. 2003. Colorado bat conservation plan. Colorado 
Committee of the Western Bat Working Group. 90 pp. +appendices. 
 
Ghormley, R. 2015. Randy Ghormley, Forest Wildife Biologist, Rio Grande National Forest. Personal 
Communication. 
 
USDA Forest Service. 2013. Environmental assessment for cave and abandoned mine management for 
white-nosed syndrome. Rocky Mountain Region, Lakewood, Colorado. April 2013. 20 pp. 
 
USDI Fish and Wildlife Service. 2015.  White-nose syndrome fact sheet.  July 2015. 2 pp. 
 
Western Bat Working Group (WBWG). 2005. Myotis thysanodes. Accessed online at: 
http://wbwg.org/western-bat-species/ [07/18/2005]. 
 
8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Fringed myotis utilize a wide variety of habitat types for roosting and foraging. Common habitat 
associations described above include oak, pinyon-juniper, and ponderosa pine types, and probably 
includes Douglas-fir forests as reported for other areas. Therefore, oak, pinyon-juniper, ponderosa pine, 
and Douglas-fir forested stands of all structural stages were modeled to represent potential suitable 

http://www.cnhp.colostate.edu/batmatrix/speciesDisplay.aspx?SpeciesID=4
http://cpw.state.co.us/learn/Pages/SpeciesProfiles.aspx
http://wbwg.org/western-bat-species/


87 
 

habitat (Figure 1). These areas total 585,014 acres. Grass or shrub-dominated open areas were not 
modeled, but likely add to suitable habitats where interspersed among forested stands.  

 
Figure 1. Fringed Myotis Modeled Forest Habitat and Known Occurrences 
Figure 1. Fringed Myotis Modeled Forest Habitat and Known Occurrences 

 
 

 

Golden Eagle (Aquila chrysaetos) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Golden Eagle. 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

CNHP and 
NatureServe 
State 

S3S4B, S4N Species is Vulnerable (Breeding) 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 
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Species is Apparently Secure (Non-Breeding) 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need. 

USDA Forest 
Service 

None N/A 

USDI FWSb Protected The golden eagle is protected by the Bald and Golden Eagle Protection Act 
(Eagle Act) and the Migratory Bird Treaty Act (MBTA). 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Aquila chrysaetos is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
In North America, golden eagle breeding occurs from western and northern Alaska eastward through 
Northwest Territories to Labrador, and south to northern Mexico, Texas, western Oklahoma, and western 
Kansas, and in eastern North America southward to New York and northern New England. The winter 
range in North America extends from south-central Alaska and southern Canada southward through the 
breeding range, and casually farther southward. In the United States, the species is most numerous in 
winter in the Rocky Mountain States, Great Basin, and western edge of the Great Plains (Root 1988 cited 
in NatureServe 2015). 
 
Analysis conducted by Millsap et al. (2013) suggest that golden eagle population trends within Bird 
Conservation Region (BCR) 16 (Southern Rockies/Colorado Plateau) were generally stable during the 
period 1968-2010. These results parallel those reported by Nielson et al. (2012) for trend from 2006-2010.  
 
A total of 11 golden eagle observations were documented in Gunnison Ranger District wildlife 
observation records from 2003 through 2012.  Two nest sites, which are likely used by the same nesting 
pair in separate years, are known to occur within the planning area (Table 2, Gunnison Ranger District 
wildlife observation records). In addition, the species is known and easily observed using big game 
wintering ranges and river corridors on the GMUG National Forests for wintering, especially the 
Gunnison Basin area. No trend information is available for golden eagles on GMUG National Forests 
lands. No records for this species were found in the Forest Service NRIS Wildlife database. Nest sites and 
observations frequently occur outside GMUG boundaries. There are likely more records of this species 
then currently documented for the GMUG National Forests. Colorado Parks and Wildlife documents and 
monitors golden eagle nest sites and has additional records from each forest in the plan area (a total of 9 
records).     
Table 2. Known Occurrence Frequency within the Planning Area (Gunnison Ranger District Wildlife 
Observation Records) 

Known Occurrences in the past 20 years 20 
Year Last Observed 2012 
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4. Brief description of natural history and key ecological functions [basis for other 12.53 
components];  
 

In the western U.S., golden eagles occur primarily in mountainous canyon land, rimrock terrain of open 
deserts and in grassland areas (Kochert et al. 2002). In northeastern Colorado, nesting occurs primarily in 
grasslands near cliffs (Olendorff 1973). Foraging habitat is typically open areas such as grasslands or 
shrub-steppe. Agricultural areas are avoided for both nesting and foraging (Kochert et al. 2002).  
 
Although cliffs are the most common nesting substrate, trees or man-made structures are also sometimes 
used. Many nests have a wide view of surrounding area or are on prominent escarpments. Proximity to 
hunting grounds is an important factor in nest-site selection (Kochert et al. 2002). In northeastern 
Colorado, eggs are laid from early to mid-March through the beginning of April. Hatching occurs in late 
April through mid-May.  Fledging occurs when young are about 8-10 weeks old (Kochert et al. 2002).  
 
Mammals comprise 80-90% of golden eagle diets. Principle prey items include hares and rabbits, ground 
squirrels, prairie dogs, and marmots. Golden eagles also frequently feed on carrion, especially during 
winter (Kochert et al. 2002).  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
Management of healthy eagle populations requires maintaining prey habitat in foraging areas. In shrub-
steppe habitats, this involves sustaining native shrub communities, which are prime habitat for black-
tailed jackrabbits (Marzluff et al. 1997, Kochert et al. 1999 cited in Kochert et al. 2002). Shrub 
communities should be protected within 3 km of nests, and shrub communities can be maintained 
primarily through active fire suppression and secondarily by restoration of shrub communities in burned 
areas (Kochert et al. 1999 cited in Kochert et al. 2002). 
 
Reducing the potential for raptor electrocutions has been addressed by modifications in power pole and 
line structural design since the 1970s (Kochert et al. 2006). Suggested practices for modifying or building 
raptor-safe power systems are described by the Avian Power Line Interaction Committee (APLIC 2006).  
 
In addressing potential human-caused disturbances, the following recommendations for spatial and 
temporal nest site activity buffers are provided:  
 
Romin and Muck (1999) 
 
Nest Site: Spatial buffer of ½ mile from active nest sites for human activities.  
 
Colorado Wildlife and Parks (2008) 
 
Nest Site: No surface occupancy (beyond that which historically occurred in the area) within ¼ mile 
radius of active nests. Seasonal restriction to human encroachment within ½ mile radius of active nests 
from December 15 through July 15. 
 
6. Threats and Risk Factors 
 
Golden Eagles have been shot and poisoned, sometimes in large numbers, and some illegal killing 
continues to occur. Elevated levels of lead in blood, probably from ingestion of ammunition in hunter-
killed birds or mammals, have been recorded. Chronic subclinical lead exposure may weaken eagles and 
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predispose them to injury, predation, starvation, disease, or reproductive failure (Craig and Craig 1998 
cited in NMACP 2015).  
 
Golden Eagles are vulnerable to electrocution when landing on power poles. Most mortalities occur 
during winter in western states where natural perches are lacking; poles with cross arms diagonal or 
parallel to prevailing winds are most lethal. Mortality also occurs from collisions with cars, fences and 
wind turbines. In some areas, golden eagles have been collected for Native American ceremonial 
purposes. Agricultural and urban development have reduced suitable habitat. Nesting success is lower in 
areas where fire has burned shrublands and reduced the prey base (Harness and Wilson 2001, Kochert et 
al. 2002, both cited in NMACP 2015).   
 
 
7. Key literature: 
 
Avian Power Line Interaction Committee (APLIC). 2006. Suggested practices for avian protection on 
power lines: the state of the art in 2006. Edison Electric Institute, APLIC, and the California Energy 
Commission. Washington D.C. and Sacramento, CA. 207 pp. 
 
Colorado Parks and Wildlife. 2008. Recommended buffer zones and seasonal restriction for Colorado 
raptors. 7 pp. 
 
Kochert, M. N., K. Steenhof, C. L. Mcintyre and E. H. Craig. 2002. Golden Eagle (Aquila chrysaetos), 
The Birds of North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from 
the Birds of North America Online: http://bna.birds.cornell.edu/bna/species/684 [07/08/2015]. 
 
Millsap, B.A., G.S. Zimmerman, J.R. Sauer, R.M. Nielson, M.Otto, E. Bjerre, and R. Murphy. 2013. 
Golden eagle population trends in the western United States: 1968-2010. Journal of Wildlife Management 
77(7): 1436-1448. 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
NMACP (New Mexico Avian Conservation Partners). 2015. Species Accounts: golden eagle. Accessed 
online at: http://www.nmpartnersinflight.org/species.html [07/08/2015]. 
 
Nielson, R. M., L. McManus, T. Rintz, and L. L. McDonald. 2012. A survey of golden eagles 
(Aquila chrysaetos) in the western U.S.: 2012 Annual Report. A report for the U.S. Fish 
& Wildlife Service. WEST, Inc., Laramie, Wyoming. 32 pp. 
 
Olendorff, R.R. 1976. The food habits of North American golden eagles. American Midland Naturalist 
95(1): 231-236. 
 
Romin, L.A. and J.A. Muck. 1999. Utah Field Office guidelines for raptor protection from human and 
land use disturbances. U.S. Fish and Wildlife Service, Utah Field Office, Salt Lake City, UT. 42 pp. 
 
8. Map of Modeled Habitat and Known Occurrences  
 
Golden eagle habitat has not yet been modeled for the planning area. Elevation and vegetation 
characteristics used by golden eagle are similar to those used by ferruginous hawk. Areas below 9,500 

http://bna.birds.cornell.edu/bna/species/684
http://www.nmpartnersinflight.org/species.html
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feet with grass, shrub or pinyon-juniper cover types where tree cover is less than 25% are potentially 
suitable.  
 

 
Figure 1. Documented golden eagle occurrences on the Planning Area.  
 

 

Grace’s Warbler (Setophaga graciae) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Yellow-dotted alpine 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 

NatureServe 
State 

S3B Breeding population is Vulnerable in the state of Colorado. 

Colorado State 
List Status 

SGCN Tier 2 
 

Species of Greatest Conservation Need Tier 2 
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USDA Forest 
Service 

None N/A 

USDI FWSb BCC Birds of Conservation Concern 

USDI FWS 
Critical Habitat 

N/A  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Setophaga graciae is accepted as valid S.F. Baird, 1865 (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
This species has been documented at least twice on the GMUG. Bird Conservancy of the Rockies 
recorded the presence two individuals in 2013. Colorado is at the northern edge of the range of this 
species. 
 

Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 2 
Year Last Observed 2013 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Grace’s warbler uses a mix of conifer, mixed conifer and oak savanna woodlands. This species frequents 
the higher canopies of Ponderosa pine or other relatively tall pine species when those occur in open 
vegetation associations. Vegetation types that associate with pine but which also factor insect species are 
also useful for this species. Scrub oak understory seems most preferred.  
 
Grace’s warbler feeds on invertebrates, mostly plucking them directly off vegetation, but occasionally 
catching them mid-air.  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
The species is most commonly found in the upper canopy of large pine trees, but also appears to benefit 
from the presence of a fairly robust understory, especially Gambel oak. Grace’s warbler appears to be 
tolerant of relatively small patch sizes and edge habitats. Activities that harvest trees or reduce understory 
can be harmful to this species, but this can be mitigated by leaving intact patches or strips, or my focusing 
fuels and understory vegetation removal projects on the smaller types of shrub species, leaving the larger 
trees and oak brush more intact. 
 
6. Threats and Risk Factors 
 
Timber harvest may be a threat to this species, but the data are unclear. It appears that timber harvest can 
be detrimental in done incorrectly, but can be beneficial if done to maintain oak brush understory and 
some tall pine trees. Large clear cuts and stand replacement fires are detrimental to this species, but 
smaller timber harvesting operations or wildfires appear to benefit the species. 
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7. Key literature: 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 

Finch, D.M., J.L. Ganey, W. Yong, R.T. Kimball, and R. Sallabanks. 1997. Effects and interactions of 
fire, logging, and grazing. Pages 103-136 in Songbird ecology in southwestern Ponderosa Pine forests: a 
literature review, W.M. Block and D.M. Finch, technical editors. USFS, Rocky Mountain Forest and 
Range Experiment Station, Gen. Tech. Rep. RM-GTR-292. 

Hall, L. S., M. L. Morrison, and W. B. Block. 1997. Songbird status and roles. Pp. 69-88 in W. M. Block 
and D. M. Finch, technical editors. Songbird ecology in southwestern ponderosa pine forests: a literature 
review. USDA Forest Service, General Technical Report RM-GTR-292, Rocky Mountain Forest and 
Range Experiment Station, Fort Collins, CO. 

NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 

Nokomis fritillary, Great Basin Silverspot, (Speyeria Nokomis) 
1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of the Nokomis fritillary, Great Basin Silverspot 
Entity Status Status Definition 
NatureServe 
Global 

G3  

CNHP, 
NatureServe 
State 

S1  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Speyeria nokomis nokomis (W.H. Edwards, 1862) is accepted as valid (ITIS 2016).  
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There is one know occurrence of this species in the planning area, from 1985 on the Uncompahgre 
National Forest in Ouray County. There is no information on trend or abundance for the planning unit. 

http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx
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Table 2. Known Occurrence Frequency Within the Planning Area (NatureServe database) 

Known Occurrences in the past 20 years 1 
Year Last Observed 1985 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
The caterpillars depend on bog violet (Viola nephrophylla) as the host species. Adults consume nectar 
from a variety of species, but composite species are preferred. The species is most commonly found in 
wetlands associated with flowing water, such as springs, seeps, wet meadows and streamside meadows 
where the V. nephrophylla can grow in large enough numbers to support viable caterpillar populations. 
One brood is laid per year. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
The fate of the Great Basin Silverspot is closely tied to Bog violet – without the violet, reproduction 
cannot occur. The violet itself is associated with wetlands that have flowing water – springs, seeps, and 
wet meadows. Conservation of the Great Basin Silverspot requires the conservations of the wetlands that 
are habitat for the bog violet, as well as the flowers (in wetlands and nearby areas) that provide nectar for 
the adults. 
Identification and conservation of bog violet populations is probably the most viable strategy for 
protecting and recovering this species. 
 
 
6. Threats and Risk Factors 
Fire, grazing, and haying can all either benefit the species or cause it great harm, depending on the 
specifics of how they are managed. Herbicide use that favors grass/monocot species over broadleave/dicot 
communities, as this would deprive adults of the nectar-producing composite flowers. 
Indiscriminate use of insecticides could also be very damaging to this species. 
 

 
7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

Gunnison sage-grouse (Centrocercus minimus) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Gunnison Sage-grouse. 
Entity Status Status Definition 

http://www.butterfliesandmoths.org/
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NatureServe 
global 

G1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or other 
factors. 

CNHP and 
NatureServe 
state 

S1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or other 
factors. 

Colorado 
State List 
Status 

State, 
Endangered 
 

Colorado List of Threatened and Endangered Species. 

USDA Forest 
Service 

ESA Section 7  ESA Section 7 consultation requirement for activities that may affect the 
species. 

USDI FWSb FT Federally listed as Threatened 

USDI FWS 
Critical 
Habitat 

Designated Designated critical habitat occurs within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Centrocercus minimus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Historically, the range of the Gunnison sage-grouse included parts of central and southwestern 
Colorado, southeastern Utah, northwestern New Mexico and northeastern Arizona. Gunnison sage-grouse 
currently occur in seven populations in southwestern Colorado and southeastern Utah (USDI Fish and 
Wildlife Service 2014a).  
 
Gunnison sage-grouse populations associated with the planning area include the Gunnison Basin, 
Crawford, San Miguel Basin, and Pinon Mesa populations. Occupied designated critical habitat of these 
populations covers approximately 611,244 acres, of which approximately 97,494 acres from the Gunnison 
Basin, San Miguel Basin, and Pinon Mesa populations coincides with lands managed by the GMUG 
National Forests. The majority of occupied critical habitat within the planning area occurs on the 
Gunnison Ranger District within the Gunnison Basin population. 
 
  
 

Table 2. Distribution of designated critical habitat on the GMUG National Forests 

GMUG Ranger District 
Gunnison Sage-grouse 

Population Population Status Acres 
Grand Valley  Pinon Mesa Occupied 691 
Grand Valley  Pinon Mesa Unoccupied 46,276 
Gunnison  Gunnison Basin Occupied 94,914 
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Gunnison  Gunnison Basin Unoccupied 13,585 
Norwood  San Miguel Basin Occupied 1,890 
Norwood  San Miguel Basin Unoccupied 15,468 
Paonia Crawford Unoccupied 2,976 

Total 175,800 
    
 
Status of these populations is described by the USFWS (USDI Fish and Wildlife Service 2014a).  
Population trends for Gunnison sage-grouse are estimated using Colorado Parks and Wildlife lek count 
data.  Population trends, based on the 3-year moving average of high male counts, are reflected in Figures 
1 and 2.  Three-year moving averages of high male counts are used to assess the sustainability of 
Gunnison sage-grouse and consist of the average of actual high male counts for a three-year period.  For 
example, the 3-year moving average of 2016 is calculated based on the total high male count for the years 
2014, 2015, and 2016.   
 

 
Figure 1.  10-year trend for the Crawford, Pinon Mesa, and San Miguel Basin populations. Linear 
trendlines reflect a declining trend for the San Miguel Basin and stable trends for the Crawford and Pinon 
Mesa populations during this period.  The count shown for each year represents the average for a 3-year 
period, which includes the current year and the previous two years.  For example, the count for 2007 
reflects the average of 2005 – 2007; the count for 2008 reflects the average of 2006 – 2008, etc.     
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Figure 2.  10-year trend for the Gunnison Basin population.   
 
The linear trendline indicates a slightly declining trend during this period.  A longer time period would 
likely reflect a stable population trend due to lower high male counts in the early to mid-2000s.  Actual 
high male counts for the Gunnison Basin population from 1996 to 2016 suggest an increasing population 
trend (Figure 3).   
 

 
Figure 3.  High male and female counts for the Gunnison Basin from 1996 – 2016 (Jackson and Seward 
2016). 
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There are 15 known leks (breeding sites) in the planning area, 14 overlapping with the Gunnison Ranger 
District and one on the Grand Valley Ranger District.  Of the 14 leks on the Gunnison Ranger District, 12 
are active, one is inactive and one is historic.  The one lek on the Grand Valley Ranger District has a 
status of historic.  Trends in high male counts for active leks coinciding with the GMUG National Forests 
are shown in Figure 4.        
 

 
Figure 4.  High male counts for leks coinciding with the GMUG National Forests, based on CPW lek 
count data from 2008 - 2016.  For the year 2016, high male counts on leks coinciding with the GMUG 
National Forests, Gunnison Ranger District, were 33% of the total Gunnison Basin population.  On 
average during the period from 2008 to 2016, high male counts on active GMUG National Forests leks 
were 31.6% of the total Gunnison Basin population. 
Table 3. Known Occurrence Frequency within the Planning Area (NRIS AND CPW Lek Count Data) 

Known Occurrences in the past 20 years Numerous 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Sage-grouse are considered obligate users of sagebrush and require large, contiguous areas of sagebrush 
across the landscape for long-term survival. Several species of sagebrush provide the specific food, cover, 
and reproduction habitats critical for sage-grouse survival (USDI Fish and Wildlife Service 2014c). 
 
In Colorado, strutting occurs from mid-March through late May, depending on elevation (Rogers 1964 
cited in GSRSC 2005). Territories on leks are established by males in early March, but the timing can 
vary annually by 1-2 weeks depending on weather condition, snow melt, and day-length. Males are 
present on leks approximately 1 hour before dawn, and strut until approximately 1 hour after sunrise each 
day for about 6 weeks (Scott 1942, Eng 1963, Lumsden 1968, Wiley 1970, Hartzler 1972, Gibson and 
Bradbury 1985, Gibson et al. 1991, all cited in GSRSC 20005).  
 
Approximately 85% of nests occur within 4 miles of lek sites. Nests typically occur on the ground at the 
base of live sagebrush. Hatching begins around mid-May and usually ends by July. Most eggs hatch in 
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June, with a peak between June 10 and June 20. Incubation typically lasts 27-28 days (Patterson 1952 
cited in GSRSC 2005).  
 
Intermixing of broods and flocks of adult birds is common with the advent of fall, and birds move from 
riparian areas to sagebrush-dominated landscapes that continue to provide green forbs. Fringed sagebrush 
is often a transitional food as grouse shift from summer to winter diets (Schroeder et al. 1999 cited in 
GSRSC 2005).  
 
GRSG winter range in Colorado varies according to snowfall, wind conditions, and suitable habitat 
(Rogers 1964 cited in GSRSC 2005). Sage-grouse may travel short distances or many miles between 
seasonal ranges. Movements in fall and early winter (September-December) can be extensive with some 
movements exceeding 20 miles. During severe winters sage-grouse depend on very tall sagebrush, which 
is exposed even above deep snow, providing a consistently available food source. Sage-grouse forage 
exclusively on sagebrush leaves during winter months. GRSG are capable of making long movements 
(>18 miles) to find appropriate habitat. The extent of movement varies with severity of winter weather, 
topography, and vegetation cover (GSRSC 2005).   
 
Table 4. Gunnison sage-grouse life history stages. 

 
 
Within the planning area, the majority of occupied critical habitat is sagebrush, but the area also includes 
cottonwood and herbaceous riparian, juniper, oak, aspen, and coniferous forest vegetative communities. 
Typical sagebrush types include mountain big sagebrush, Wyoming big sagebrush and black sage. 
Mountain big sagebrush occurs at higher elevations and at lower elevations containing moist sites. 
Wyoming big sagebrush is typically found at lower elevations and on drier sites. Black sage is also found 
on dry gravel soils in lower elevations. Aspect is an important factor influencing soil moisture content and 
the distribution of big sagebrush, with mountain big sagebrush often occurring on more northerly slopes 
and Wyoming big sagebrush occurring on more southerly slopes. Conservation efforts to maintain and 
increase sizes and connectivity of intact sagebrush patches and riparian areas is important to provide 
connectivity within and between populations and to support life history requirements of the species. There 
are many perennial, intermittent and ephemeral streams within the sagebrush-steppe habitat that provide 
important brood rearing habitat. Many of these streams have sagebrush encroachment as a result of down-
cutting and entrenchment of the stream channel, leading to contraction of the riparian zone (GSRSC 
2005).   
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 



100 
 

The Gunnison Sage-grouse Rangewide Steering Committee (CSRSC 2005) identified the following 
conservation objectives and strategies specific to USFS management of lands (page and section 
references below are applicable to Gunnison Sage-grouse Rangewide Conservation Plan (CSRSC 2005)):  
 

• Incorporate grazing management practices (such as those presented on page 212) for both cattle 
and sheep that are compatible with, or enhance, GUSG habitat (see Appendix H) on federal and 
state lands during the permit renewal process, or when monitoring indicates need. 
 

• Protect habitat from permanent loss, and evaluate development potential and protection needs 
within vacant/unknown and potential habitats: “Obtain fee title to important habitats through land 
purchase, land exchanges, or mineral rights acquisition” (pg. 223). 

 
• Implement recommendations from rangewide strategy on “Human Infrastructure: Powerlines, 

Other Utility Corridors, Wind Turbines, Communication Towers, Fences, and Roads” (pg. 225). 
 

• Implement recommendations on “Information and Education” (pg. 230) and “Lek Viewing” (pg. 
231). 

 
• Implement recommendations on “Noxious and Invasive Weeds” (pg. 232). 

 
• Implement recommendations on “Oil & Gas Development and Mining” (pg. 233). 

 
• Implement recommendations on “Pesticides” (pg. 239). 

 
• Implement recommendations on “Predation” (pg. 243). 

 
• Implement recommendations on “Recreational Activity” (pg. 245). 

 
• Implement recommendations on “Weather/Drought” (pg. 253).   

 
• Implement timing restrictions provided in rangewide “Human Infrastructure: Powerlines, Other 

Utility Corridors, Wind Turbines, Communication Towers, Fences, and Roads” strategy (pg. 
225), and “Oil & Gas and Mining” strategy (pg. 233). 

 
• Implement recommendations from rangewide strategy on “Predation” (pg. 243). 

 
• Conduct inventory of vacant/unknown habitat areas using inventory technique developed at a 

rangewide level (“Habitat Monitoring” strategy, pg. 220). 
 

• Search for new or unknown existing leks utilizing survey methodology developed at rangewide 
level (“Habitat Monitoring” strategy, pg. 220). 

 
• Map GUSG seasonal habitats in a GIS as defined per “Habitat Monitoring” rangewide strategy, 

Objective 1, Strategy #7 (see pg. 220). 
 

• Evaluate suitability of vacant/unknown and potential habitat classification and determine if 
habitat improvement techniques may enhance suitability. 
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• Mapping and condition assessment of sage-grouse habitats is important, so that habitat below 
recommended guidelines can be identified and improved.  Targeting brood-rearing habitat may be 
an effective approach in terms of increasing chick survival and population recruitment.  Habitat 
improvement focusing on increasing the forb component of deficient early brood-rearing habitat 
or wet meadow/riparian habitats for late brood-rearing are likely to be very beneficial.   

 
The FWS identified the following five Primary Constituent Elements as necessary for the conservation 
and recovery of the species: 
 

Landscape Specific Primary Constituent Element Primary Constituent Element 1— Extensive 
sagebrush landscapes capable of supporting a population of Gunnison sage-grouse. In general, 
this includes areas with vegetation composed primarily of sagebrush plant communities (at least 
25 percent of the land is dominated by sagebrush cover within a 0.9-mi (1.5-km) radius of any 
given location), of sufficient size and configuration to encompass all seasonal habitats for a 
given population of Gunnison sage-grouse, and facilitate movements within and among 
populations. These areas also occur wholly within the potential historical range of Gunnison 
sage-grouse (GSRSC 2005, pp. 32–35, as adapted from Schroeder et al. 2004, entire).  
 
Seasonally Specific Primary Constituent Elements Primary Constituent Element 2— Breeding 
habitat composed of sagebrush plant communities that, in general, have the structural 
characteristics within the ranges described in the following table. Habitat structure values are 
average values over a project area. Breeding habitat includes lek, nesting, and early brood-
rearing habitats used typically March 15 through July 15 (GSRSC 2005, p. H–3). Early brood-
rearing habitat may include agricultural fields.  
 

TABLE 2—BREEDING HABITAT STRUCTURAL GUIDELINES FOR GUNNISON SAGE-
GROUSE a 
Vegetation variable Amount in habitat 
Sagebrush Canopy Cover 10–25 percent. 
Non-sagebrush Canopy Cover b. 5–15 percent. 
Total Shrub Canopy Cover 15–40 percent. 
Sagebrush Height  9.8–19.7 in (25– 50 cm). 
Grass Cover  10–40 percent. 
Forb Cover  5–40 percent. 
Grass Height 3.9–5.9 in (10– 15 cm). 
Forb Height  2.0–5.9 in (5–15 cm). 
a Derived from GSRSC 2005, p. H–6, which depicts structural values for both arid and mesic areas in Gunnison sage-grouse 
habitat. Here we provide the full range of these structural values to account for this variation.  
b Includes shrubs such as horsebrush (Tetradymia spp.), rabbitbrush (Chrysothamnus spp.), bitterbrush (Purshia spp.), 
snakeweed (Gutierrezia sarothrae), greasewood (Sarcobatus spp.), winterfat (Eurotia lanata), Gambel’s oak (Quercus 
gambelii), snowberry (Symphoricarpos oreophilus), serviceberry (Amelanchier spp.), and chokecherry (Prunus virginiana).  

 
Primary Constituent Element 3— Summer-late fall habitat composed of sagebrush plant 
communities that, in general, have the structural characteristics within the ranges described in 
the following table. Habitat structure values are average values over a project area. Summer-fall 
habitat includes sagebrush communities having the referenced habitat structure values, as well 
as agricultural fields and wet meadow or riparian habitat types. Wet meadows and riparian 
habitats are also included qualitatively under PCE 5 below.  
 

TABLE 3—SUMMER-LATE FALL HABITAT STRUCTURAL GUIDELINES FOR 
GUNNISON SAGE-GROUSE a b 
Vegetation variable Amount in habitat 
Sagebrush Canopy Cover 5–20 percent. 
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Non-sagebrush Canopy Coverc. 5–15 percent. 
Total Shrub Canopy Cover 10–35 percent. 
Sagebrush Height .............. 9.8–19.7 in (25– 50 cm). 
Grass Cover ...................... 10–35 percent. 
Forb Cover ......................... 5–35 percent. 
Grass Height ...................... 3.9–5.9 in (10– 15 cm). 
Forb Height ........................ 1.2–3.9 in (3–10 cm). 
a Structural habitat values provided in this table do not include wet meadow or riparian habitats. Therefore, we address these 
habitat types under Primary Constituent Element 5 below.  
b Derived from GSRSC 2005, p. H–7, which depicts structural values for both arid and mesic areas in Gunnison sage-grouse 
habitat. Here we provide the full range of these structural values to account for this variation.  
c Includes shrubs such as horsebrush (Tetradymia spp.), rabbitbrush (Chrysothamnus spp.), bitterbrush (Purshia spp.), 
snakeweed (Gutierrezia sarothrae), greasewood (Sarcobatus spp.), winterfat (Eurotia lanata), Gambel’s oak (Quercus 
gambelii), snowberry (Symphoricarpos oreophilus), serviceberry (Amelanchier spp.), and chokecherry (Prunus virginiana).  

 
Primary Constituent Element 4— Winter habitat composed of sagebrush plant communities 
that, in general, have sagebrush canopy cover between 30 to 40 percent and sagebrush height of 
15.8 to 21.7 in (40 to 55 cm). These habitat structure values are average values over a project 
area. Winter habitat includes sagebrush areas within currently occupied habitat that are 
available (i.e., not covered by snow) to Gunnison sage-grouse during average winters (GSRSC 
2005, p. H–3).  
 
Primary Constituent Element 5— Alternative, mesic habitats used primarily in the summer-late 
fall season, such as riparian communities, springs, seeps, and mesic meadows (GSRSC 2005, 
pp. 30, H–7; Schroeder et al. 1999, p. 4; Connelly et al. 2000a, p. 980). 

 
6. Threats and Risk Factors 
 
The most substantial current and future threats are habitat loss and decline due to human development and 
associated infrastructure (USDI Fish and Wildlife Service 2014c). Other threats impacting Gunnison 
sage-grouse to a lesser extent include overgrazing, mineral development, pinyon-juniper encroachment, 
fences, invasive plants, wildfire, large-scale water development, predation (primarily associated with 
human disturbance and habitat decline) and recreation. The fragmented nature of existing habitat 
amplifies the negative effects of these other threats (USDI Fish and Wildlife Service 2014c). Climate 
change influences are likely to exacerbate these threats.  In the sagebrush ecosystem, climate change is 
anticipated to increase vulnerability to invasive species and pinion-juniper encroachment.  Climate 
change may also increase vulnerability to fire and drought.  The Gunnison sage-grouse is considered 
highly vulnerable to adverse effects of climate change, based on the Gunnison Basin Climate Change 
Vulnerability Assessment (Neely, et al. 2011).      
 
Gunnison Basin population – The GSRSC (2005) identified primary issues for the Gunnison Basin 
population, including protection of habitat from permanent loss, grazing management, habitat 
enhancement and restoration, management of lek viewing, and the importance of the population for 
research and augmentation efforts.  The U.S. Fish and Wildlife Service identified several threats to sage-
grouse within the Gunnison Basin population. These include historic modification of habitat leading to 
habitat loss and fragmentation, roads and trails, domestic grazing and wild ungulate herbivory, invasive 
plants and climate change.  
 
In 2012, in an interagency effort led by BLM, federal land management agencies (action agencies - 
Gunnison BLM, NPS - Curecanti NRA and Black Canyon of the Gunnison National Park and Forest 
Service – GMUG NFs) and the Gunnison Basin Sage-Grouse Strategic Committee completed a Candidate 
Conservation Agreement (CCA) to promote conservation of the Gunnison Basin population of Gunnison 
sage-grouse.  In 2013 the BLM – Gunnison Field Office, with contributions by the other action agencies, 
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completed a programmatic Biological Assessment (BA) addressing the effects of implementation of the 
CCA on Gunnison sage-grouse in the Gunnison Basin.  The BA was submitted to Fish and Wildlife 
Service (FWS) on April 12, 2013 requesting a conference opinion (CO).  On July 30, 2013 the FWS 
issued a CO to the action agencies.  The Gunnison sage-grouse was listed as threatened and critical 
habitat designated in 2014.  Following the final listing rule, the FWS converted the CO to a biological 
opinion (BO) in accordance with Section 7 of ESA.  The CCA is valid for a period of 20 years (2013 – 
2033). As part of the CCA, a Habitat Prioritization Tool (HPT) was developed for occupied habitat and 
identifies tier 1 and tier 2 habitat based on threats mapped on the landscape.  Tier 1 is considered higher 
quality occupied habitat with few threats on the landscape, and tier 2 is considered lower quality occupied 
habitat influenced to a higher degree by threats on the landscape.  The CCA describes conservation 
measures that should be applied in tier 1 and tier 2 habitat, with a goal of avoiding a reduction in the 
amount of tier 1 habitat.  Conservation measures from the CCA should be incorporated into the Revised 
Forest Plan for the Gunnison Basin population, and considered/modified as appropriate for the San 
Miguel, Pinon Mesa, and Crawford populations.         
 
In 2015, a programmatic biological assessment was completed through an interagency collaboration 
between the GMUG National Forests, BLM Gunnison Field Office, and the National Park Service 
Curecanti National Recreation Area.  The programmatic addressed riparian and wet meadow habitat 
restoration (erosion control) and non-native plant species treatment activities in sage-grouse habitat.  This 
project addresses these threats throughout the Gunnison Basin by controlling noxious and invasive weeds 
and restoring proper hydrologic function. 
 
The main threat described by the GSRSC (2005) is loss and fragmentation of habitat, especially due to 
residential development.  Since the development of the Gunnison Sage-Grouse Rangewide Conservation 
Plan (GSRSC 2005), certain actions have transpired that address this threat.  Many private land owners 
have enrolled property in conservation easements, protecting large areas of private ranchland adjacent to 
public lands from development.  Many landowners also enrolled in the Candidate Conservation 
Agreement with Assurances prior to the 2014 listing decision.  Additionally, Gunnison County adopted 
land use resolutions that require biologist review, in consultation with Colorado Parks and Wildlife, of 
proposed developments on private land within Gunnison sage-grouse habitat.  Through this process, 
recommendations and decisions on where and if development should occur are made, prioritizing 
Gunnison sage-grouse conservation needs.    
 
Other factors that require attentive management are roads and trails, livestock grazing, exotic plant 
invasions, special use permit activities, and recreation.  Recreation and special use permit activities, in 
particular, have the potential to serve as vectors for weed transmission and expansion, especially along 
roads, trails, and powerline corridors.   
 
San Miguel Basin – Primary threats to this population are natural gas development, habitat loss from 
sagebrush removal, pinon-juniper encroachment in some areas, development and subdivision, poor habitat 
quality, and effects of drought (GSRSC 2005).  There is a large amount of private land used by this 
population.  Cooperating with private land owners in conservation efforts is key to maintaining this 
population.     
 
Pinon Mesa – The primary issues for this population are habitat loss from development and subdivision, 
declines in habitat quality, genetic isolation and associated lack of genetic diversity, and the need to 
increase acreages of occupied habitat by establishing connectivity with other suitable or potentially 
suitable habitats, and with other populations (GSRSC 2005).  Historically, connectivity to other 
populations probably occurred along the Uncompahgre Plateau south and west towards the San Miguel 
Basin (GSRSC 2005).  The Grand Valley Ranger District has implemented treatments to reduce pinon-
juniper in unoccupied sage-grouse habitat on the north portion of the Uncompahgre Plateau.  Additional 
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treatments to reduce pinon-juniper encroachment in unoccupied habitat and future planned riparian/wet 
meadow restoration treatments will increase habitat suitability for future sage-grouse occupancy and help 
establish connectivity.  
 
Crawford – The primary issues for this population are habitat enhancement and restoration, expansion of 
occupied habitat, and protection of habitat from permanent loss, especially in potential areas of expansion 
(GSRSC 2005).  Habitat conditions are affected by pinon-juniper invasion and expansion into sagebrush 
and grass areas that historically consisted of more open conditions.  Past management activities are 
believed to have contributed to pinon-juniper encroachment and late-seral shrub growth, specifically 
serviceberry and oakbrush (GSRSC 2005).  Over the last ten years, a lot of habitat work on public and 
private lands has occurred, and continues to occur.  This includes riparian and wet meadow habitat 
restoration.  The United States Geological Service has also implemented telemetry research using GPS 
collar technology within this population which informs conservation efforts.  One threat that is becoming 
more apparent is the disturbance during the lek and nesting seasons from shed hunters; lek counters have 
observed people on foot and horseback going across leks (Garrison pers. comm. 2017).  One factor 
influencing this is that the lek sites occur along a main road accessing the area (Garrison pers. comm. 
2017).   
 
Forest Service lands that coincide with this population are classified as unoccupied habitat.  Currently 
there is no overlap of occupied habitat on the GMUG National Forests for this population.  The GMUG 
National Forests may have a role in contributing to restoration and expansion of occupied habitat by 
evaluating opportunities for treatments within unoccupied habitat areas.    
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8. Map of Known Distribution and Critical Habitat Designation 
 

 
Figure 1. Gunnison Sage-grouse known distribution and critical habitat designation coinciding with the 
GMUG National Forests. 

 
 

Gunnison’s Prairie Dog (Cynomys gunnisoni (gunnisoni = pop. 1)) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Gunnison’s Prairie Dog. 
Entity Status Status Definition 
NatureServe 
Global 

G5T2 Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few populations 
or occurrences, steep declines, severe threats, or other factors. 

CNHP 
NatureServe 
State  

S2 
S5 

Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few populations 
or occurrences, steep declines, severe threats, or other factors. 
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Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Cynomys gunnisoni is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Gunnison’s prairie dog range can be considered to occur in two separate range portions—higher 
elevations in the northeast part of the range (montane population) and lower elevations elsewhere (prairie 
population) (USDI Fish and Wildlife Service 2008).  Portions of the montane population overlap with the 
planning area. 
 
Historically, Gunnison’s prairie dogs in Colorado were found in the San Luis Valley, South Park, along 
the Arkansas River Valley from Twin Lakes to Pueblo, westward into the upper Gunnison River drainage 
and the Saguache and the Cochetopa Park areas. In central Colorado, GPDs typically inhabit mountain 
parks, occurring at sites ranging in elevation from 5997-11,998 ft (Seglund et al. 2005). The species 
historically occupied an estimated 6 million acres in Colorado. By 1961, and estimated 116,000 acres was 
occupied in the State (USDI Fish and Wildlife Service 2008). Colorado Division of Wildlife (2007) 
estimated 182,237 acres of occupied habitat, 9,042 acres of inactive colonies, and 171,970 acres of 
unknown status, and estimated that 8.6% of available habitat within the montane population was occupied 
(USDI Fish and Wildlife Service 2008).  
 
Numerous occurrences have been documented in the Upper Gunnison Basin of the planning area (Table 
2). No reliable trend information is available for this species within the Upper Gunnison Basin population 
area.  Fitzgerald (1991 cited in Seglund and Shnurr 2010) expressed concern about the status of the 
Gunnison’s prairie dog, indicating that plague and poisoning had eliminated some populations and overall 
populations were in poor condition in the area. No trends have been identified for portions of this 
population within the planning area. Known active colonies in the planning area are on Flat Top 
Mountain north of Gunnison, on the Gunnison Ranger District.  Historic colonies have been documented 
in the Cochetopa Park area of the Gunnison Ranger District.  Active colonies occur on BLM and National 
Park Service lands within the Upper Gunnison Basin, as well as on private lands including ranchlands and 
even private lands within the Gunnison city limits.   
 
Table 2. Known Occurrence Frequency within the Planning Area  

Known Occurrences in the past 20 years Numerous 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
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The northeastern range (central and south-central Colorado, and northcentral New Mexico) consists 
primarily of higher elevation, cooler and more mesic plateaus, benches, and intermountain valleys. 
Gunnison’s prairie dogs occupy grass-shrub areas in low valleys and mountain meadows within this 
habitat (Seglund et al. 2005).   
 
Gunnison’s prairie dogs inhabit grasslands and semi-desert and montane shrublands. The species is 
associated with intermountain valleys, benches, and plateaus that offer prairie-like topography and 
vegetation. These intermountain valleys, benches, and plateaus can range from very arid to mesic sites. 
Gunnison prairie dogs can occupy mesic plateaus and higher mountain valleys, as well as arid lowlands. 
The species is generally found in groups of several individuals, and often times forming colonies. They 
dig burrows that are used for raising young, and provide cover from predators (Fitzgerald et al. 1994, 
Knowles, 2002, cited in Seglund et al. 2005). 
 
The species feeds on grasses, forbs, sedges, and shrubs. Insects are of minor importance to its diet. 
Flowers and other succulent parts of forbs and shrubs are also consumed but the animals do little digging 
for roots and tubers. The species is not known to store food in its burrow. As with all species of prairie 
dogs and most ground squirrels, they gather grasses and forbs for nesting materials, especially in late 
summer. Free water is not required (Fitzgerald et al. 1994 cited in Seglund et al. 1994). 
 
Breeding occurs primarily in late April to early May (Hooglund 1998, Fitzgerald and Lechleitner 1974).  
Females produce one litter per year and are capable of reproducing at one year of age.  Litters average 3 - 
5 pups (Longhurst 1944, Hooglund 2001).  Young emerge from the burrow from late May to early July 
(Seglund et al. 2005).    
 
Gunnison’s prairie dogs hibernate. In central Colorado around 10,000 feet, individuals entered burrows by 
October and emerged in mid-April. Hibernation periods at lower elevations are shorter and some 
individuals may even appear above ground in winter months (Raynor et al. 1987, cited in Fitzgerald et al. 
1994). 
 
Predators include badgers, golden eagles, coyotes, bobcats, and red-tailed hawks.  Plague and poisoning 
have caused considerable retraction of the species in parts of Colorado and New Mexico (Fitzgerald et al. 
1994). In Colorado, prairie dogs are considered small game species and are provided no protection from 
harvest. Reproduction occurs May through mid-July. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Refer to the Colorado Gunnison’s and White-tailed Prairie Dog Conservation Strategy (Seglund and 
Schnurr 2010) for objectives and strategy elements pertaining to reduction of risk associated with disease, 
energy and mineral development, genetics, poisoning, rangeland management, recreational shooting, and 
urban development. The conservation strategy also provides recommendations for population monitoring 
and reestablishment. Those applicable to NFS land management are summarized below: 
 
Disease 

• Participate in cooperative processes for application of dust or other appropriate flea control 
methods in priority prairie dog areas. 

 
Energy and Mineral Development 

• Develop adaptive prairie dog BMPs for energy and mineral development that use the best 
available information. Review existing industry, agency, and other state oil and gas BMPs. 
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• Identify high quality GUPD and WTPD habitat with conservation potential, and work toward 
protective management of these areas. 

• Develop potential mitigation measures (e.g. speed limits, seasonal road closures) to improve 
habitat connectivity within GUPD and WTPD range. 

• Minimize impacts to GUPDs & WTPDs from energy and/or mineral development by 
implementing BMPs that modify pad size, location, pad construction, and road construction based 
on topographic features and prairie dog colony location (e.g., co-location, directional drilling, and 
collector roads to access multiple well sites). 

• Develop reclamation requirements to allow for GUPD and WTPD movement and re-colonization. 
• Maintain reclaimed areas as weed-free sites within GUPD and WTPD habitat. 
• During revision of LUPs to manage leasing and development in GUPD and WTPD complexes, 

address prairie dog management needs and maximize habitat potential to prevent prairie dog 
habitat loss. 

• Use larger-scale planning (i.e., geographic area plans) to adequately address cumulative impacts 
of oil and gas development in GUPD and WTPD habitat. 

• Design energy development to maintain large blocks of undisturbed GUPD and WTPD habitat to 
ensure long term functionality of the ecosystem for prairie dogs and associated species. 

 
Monitoring 

• Develop monitoring schemes in areas identified for implementation of prairie dog conservation 
strategies to identify responses of populations to management. 

• Refine and standardize GUPD and WTPD mapping to facilitate data collection for land-use 
planning. 

 
Reestablishment 

• Participate in cooperative processes that identify approve reestablishment sites. 
 
Rangeland Condition 

• Minimize loss and fragmentation of GUPD and WTPD habitat due to shrub and piñon-juniper 
encroachment. 

• Identify and map significant areas of current or former prairie dog habitat that have experienced 
encroachment by shrubs and/or piñon-juniper. 

• Prioritize areas in prairie dog range to treat for shrub and/or piñon-juniper encroachment. 
• When reseeding a treatment area in prairie dog habitat, use certified weed-free seed stock. 
• Prioritize areas of GUPD and WTPD habitat to treat for weed infestations. 
• In areas experiencing drought, adjust grazing practices, prescriptive fire, and/or vegetation 

management to minimize additive impacts to prairie dog habitat. 
 

6. Threats and Risk Factors 
 
Gunnison’s prairie dogs are extremely susceptible to sylvatic plague, Plague is the greatest single threat to 
prairie dog populations in Colorado, particularly when compounded by other factors present on the 
landscape, and will likely remain a threat throughout the range of Gunnison’s prairie dog in the 
foreseeable future (Seglund and Schnurr 2010). In addition to plague, poisoning has caused considerable 
retraction of the species in parts of Colorado and New Mexico (Armstrong et al. 2011).  Colorado Parks 
and Wildlife has been very successful in actively managing Gunnison’s prairie dog colonies for plague, 
likely contributing significantly to their persistence and conservation.   
 
Habitat-associated risk factors include agricultural land conversion, urbanization, oil and gas exploration 
and extraction, livestock grazing, noxious weeds, and altered fire regimes (Seglund et al. 2005, USFWS 
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2010).  Other factors include recreational shooting and climate events such as drought.  Gunnison’s 
prairie dogs are considered small game species in Colorado and are protected from harvest from March 1 
– June 14 on public lands (CPW 2015). 
 
Agricultural land conversions historically had a significant impact on Gunnison’s prairie dog habitat. 
Gunnison’s prairie dogs have been displaced from some of the more productive valley bottomlands in 
Colorado. However, agriculture is not considered a major rangewide threat because of the small 
percentage of the range affected, but also because agriculture provides highly productive forage in place 
of the native arid landscape (Seglund et al. 2005). 
 
Possible direct negative impacts associated with oil and gas development include clearing and crushing of 
vegetation, reduction in available habitat due to pad construction, road development and well operation, 
displacement and killing of animals, alteration of surface water drainage, and increased compaction of 
soils. Vibroseis (seismic exploration) may also affect prairie dogs by collapsing tunnel systems, causing 
auditory impairment, and disrupting social systems. Indirect effects include increased access into remote 
areas by shooters and OHV users (Seglund et al. 2005). 
 
The impact of overgrazing on prairie dog populations is contradictory. Some reports note that species 
density is positively correlated with the number of native plants and that grazing has decreased forage 
availability (Seglund et al. 2005). Other reports have concluded that prairie dog density is positively 
correlated with an increase in grazing, which simulates the shortgrass-type of prairie environment 
preferred by prairie dogs (Fagerstone and Ramey 1996, p. 88; Marsh 1984, p. 203, Slobodchikoff et al. 
1988, p. 406 cited in USDI Fish and Wildlife Service 2008). Considering the conflicting conclusions of 
published literature, and the lack of large-scale population decreases due to habitat alterations from 
livestock grazing, USFWS found that livestock grazing is not a significant threat to the Gunnison’s prairie 
dog (USDI Fish and Wildlife Service 2008). 
 
Alteration in fire regimes within the range of the GPD has produced changes in structure and function of 
plant communities. Habitat associations of GPDs have not been examined over a large number of colonies 
or across a large geographic area, but vegetation changes associated with altered fire frequency may be 
affecting the species’ distribution (Seglund et al. 2005). 
 
7. Key literature: 
 
CPW (Colorado Parks and Wildlife). 2015. Small game dates and fees. Accessed online at: 
http://cpw.state.co.us/thingstodo/Pages/SmallGameDatesFees.aspx [07/07/2015]. 
 
Seglund, A.E., A.E. Ernst, and D.M. O’Neill. 2005. Gunnison’s prairie dog conservation assessment. 
Unpublished Report. Western Association of Fish and Wildlife Agencies, Laramie, WY. 87 pp. 
 
Seglund, S.E. and P.M. Shnurr. 2010. Colorado Gunnison’s and white-tailed prairie dog conservation 
Strategy. Colorado Division of Wildlife, Denver, CO. 218 pp.+appendices. 
 
USDI Fish and Wildlife Service. 2008. Endangered and Threatened Wildlife and Plants; 12-Month 
Finding on a Petition To List the Gunnison’s Prairie Dog as Threatened or Endangered. Federal Register 
73(24): 6660-6684

http://cpw.state.co.us/thingstodo/Pages/SmallGameDatesFees.aspx
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8. Map of Known Occurrences and Modeled Suitable Habitat 
Gunnison’s prairie dog habitat was modeled for the planning area using elevation, slope, soils, and 
vegetation characteristics. Areas below 10,500 feet on slopes less than 15%, with suitable soils for 
excavating (e.g. loamy, outwash, limy, and sandy) that coincide with grass or riparian cover types  
generally lacking tree cover (<10%) were selected. A total of 199,405 acres is modeled as suitable within 
the planning area (Figure 1). 
Figure 1. Gunnison’s Prairie Dog Modeled Habitat and Known Occurrences 

 
 

Hoary Bat (Lasiurus cinereus) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Hoary Bat. 
Entity Status Status Definition 
NatureServe G4 Species is Apparently Secure 

At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 
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CNHP, 
NatureServe 
State 

S5B Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. (B=Breeding Only) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Lasiurus cinereus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
This species ranges from near the limit of trees in Canada, southward at least to Guatemala and from 
Brazil to Argentina and Chile in South America. The species is also found in Hawaii and the Galapagos 
Islands. Hoary bats are uncommon throughout most of the eastern U.S. and in the northern Rocky 
Mountains, but are more common in the prairie states and the Pacific Northwest (WBWG 2005).  
 
There are few records for this species for the planning area (Table 2). No trend information is available 
for this species regionally or within the planning area. There are no records documented in the NRIS 
wildlife database.  Records were documented by a researcher permitted to inventory bats on the Gunnison 
Ranger District under a five-year permit, which is still ongoing.  Several sites are inventoried for bats in 
July of each year on the Gunnison Ranger District.   
 
Table 2. Known Occurrence Frequency within the Planning Area (CPW ) 

Known Occurrences in the past 20 years 34 
Year Last Observed 2011, more 

recent dates 
may be 

documented 
in CPW’s 
Colorado 

Bat 
Conservation 

Plan 
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Hoary bats are highly associated with trees for roosting. Solitary and roost primarily in foliage of both 
coniferous and deciduous trees. Some unusual roosting situations have been reported in caves, beneath a 
rock ledge, in a woodpecker hole, in a grey squirrel nest, under a driftwood plank, and clinging to the side 
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of a building. Although thought to be highly migratory, wintering sites have not been well documented, 
and no specific migration routes have been discerned (WBWG 2005).  
 
Mating probably occurs in the fall, followed by delayed implantation and birth in the following May 
through July. Females have from one to four pups annually, with two being the norm. Hoary bats usually 
emerge late in the evening to forage, although they occasionally have been observed flying during late 
winter afternoons or just before sunset (WBWG 2005). 
 
The species reportedly has a strong preference for moths, but are also known to eat beetles, flies, 
grasshoppers, termites, dragonflies, and wasps. Reported predators include jays, kestrels and snakes, and 
likely include hawks and owls as well (WBWG 2005). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
The sexes are segregated throughout the summer. In Colorado, males oversummer, but females are rare 
(Armstrong et al. 1994 cited in Adams 2003). 
 
Roost sites occur near the ends of branches, 10-40 feet above the ground, usually at the edge of a clearing. 
This species tolerates a wide range of temperatures as illustrated by captures at air temperatures between 
32oF and 72oF. The ambient temperature at which individuals employ torpor also appears to be variable, 
as entry into torpor was observed in one study to vary from 41oF to 55oF (WBWG 2005). 
 
Northward migration during spring by Lasiurus cinereus appears to stem from wintering grounds in 
California and Mexico. During spring, the species has been captured in concentrated groups in southern 
California, Arizona, and New Mexico (Cryan 2003), suggesting migratory movements through these 
areas. Parturition generally ranges from mid-May to early July (Shump and Shump 1982).  
 
6. Threats and Risk Factors 
 
Loss of roosting habitat due to timber harvest is likely the biggest threat to this species. Use of pesticides 
on public forest lands may also be a potential source of mortality to roosting bats and their insect prey. In 
suburban settings, where jays thrive in association with humans, this bird may pose a major threat to 
sleeping or hibernating hoary bats (WBWG 2005). Hoary bat mortality comprises an estimated 40% of 
bat fatalities at wind energy facilities. Although the population impact is unknown, the degree of threat is 
probably increasing. This species is unlikely to be affected by white-nose syndrome due to its avoidance 
of caves as roost sites (NatureServe 2015).  The current spruce beetle outbreak on the planning area may 
also have significant impacts on this species given the widespread loss of mature forest canopy; however 
there is no information available regarding this potential. 
 
7. Key literature: 
 
Adams, R.A. 2003. Bats of the Rocky Mountain west, natural history, ecology, and conservation. 
University Press of Colorado. Pgs. 160-163.  
 
Cryan, P.M. 2003. Seasonal distribution of migratory tree bats (Lasiurus and Lasionycteris) in North 
America. Journal of Mammalogy 84(2): 579-593. 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
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Shump, K. A., Jr., and A. U. Shump. 1982. Lasiurus cinereus. American Society of Mammalogists, 
Mammalian Species, 185:1-5. 
 
WBWG (Western Bat Working Group). 2005. Lasiurus cinereus, hoary bat. Accessed online at: 
http://wbwg.org/western-bat-species/ [06/29/2015]. 
 
 
 

http://wbwg.org/western-bat-species/
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8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Habitat modeled for the planning area consists of all forest vegetation types with habitat structural stage 
size 4 or 5 (average tree diameters > 9 inches). The area of habitat modeled as suitable totals 719,917 
acres within the planning area (Figure 1). 

Figure 
1. Hoary Bat Modeled Habitat and Known Occurrences 
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Juniper titmouse (Baeolophus ridgwayi) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Juniper titmouse 
Entity Status Status Definition 
NatureServe 
Global 

G5  

CNHP, 
NatureServe 
State 

S4  

Colorado State 
List Status 

NONE 
 

SGCN Tier 2 

USDA Forest 
Service 

RFSS  

USDI FWSb None  

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Baeolophus ridgwayi (Richmond, 1902) is accepted as valid. (ITIS 2018). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There is one record from the plan area. One individual was recorded by Bird Conservancy of the Rockies 
in 2009 
Table 2. Known Occurrence Frequency Within the Planning Area (CHNP database) 

Known Occurrences in the past 20 years 1 
Year Last Observed 2009 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Juniper titmouse is a small bird that consumes large nuts and seeds, such as acorns and pinyon nuts. The 
species nests in hollow trees, especially snags. They don’t create their own cavities but use cavities 
previously created by other species. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
Juniper titmouse occupies pinyon-juniper woodlands, showing, in at least some parts of its range a 
preference for pinyon-juniper woodlands with high overstory of juniper cover and senescent trees 
(Pavlacky and Anderson 2001). 

6. Threats and Risk Factors 
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As is common with cavity nesting species, retention of some amount of larger trees and snags is a key 
factor in the continuation of this species. This may be especially relevant in Juniper-dominated areas.  

 
7. Key literature: 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

Lewis’s Woodpecker (Melanerpes lewis) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Lewis’s Woodpecker. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

CNHP, 
NatureServe 
State 

S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A  
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Melanerpes lewis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Lewis’s woodpecker is known to occur from southern British Columbia to northern Mexico. Its western 
limit is the Pacific Coast of California, Oregon, and Washington, and its range extends east to the eastern 
slopes of the Rocky Mountains, including portions of Montana, Wyoming, South Dakota, Colorado, and 
New Mexico. In Colorado they can be found breeding from the northeast limit of Larimer County south 
along the Front Range to Denver. In southern Colorado birds are most strongly represented in the 
Arkansas River watershed, open pinyon pine and juniper habitat of Las Animas and Huerfano counties 
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and the San Juan Basin, with significant numbers breeding north of the San Juan Mountains toward Grand 
Junction (Abele and Garton 2004). 
 
Although seasonal movements vary in magnitude and duration, wintering sites are generally located in the 
southern portion of their breeding range (extending south from approximately southern Oregon, central 
Utah, and central Colorado). Birds nesting in the southern portion of the breeding range often remain 
resident year-round or make short migrations to areas with abundant food (Abele and Garton 2004). 
 
Populations are reported to be most abundant in northeastern Arizona, north-central New Mexico, south-
central Colorado, northern California, Washington, Oregon, and Idaho during the breeding season 
(Toabalske 1997, Gough et al. 1998 cited in Abele and Garton 2004). 
 
Mindful of the limitations of survey and trend estimate methods for this species, it appears that 
populations of Lewis’s woodpeckers have declined during the past three or four decades. Analysis of 
population trends in Colorado, the only state in USFS Region 2 with sufficient Breeding Bird Survey 
(BBS) data, showed a slightly negative but insignificant trend from 1966 to 2000 and from 1980 to 2000. 
Due to limited detections (number of birds) and small sample size (number of transects), the results are 
highly imprecise, enough so that a change of 5 percent per year would be difficult to detect. The results 
from BBS data do not represent evidence of a decline in Colorado (Abele and Garton 2004). 
 
No abundance or trend information exists for the planning area.  Only two observations (2003 and 2004) 
have been documented in the planning area (Uncompahgre Plateau – Norwood Ranger District; and 
Gunnison Ranger District) over the past 20 years (NRIS database). Rocky Mountain Bird Observatory 
data (RMBO 2015) shows no recorded Lewis’s woodpecker occurrences within the planning area.  
Additional peripheral occurrences are associated with the Gunnison River and major tributaries, including 
the Lake Fork and the North Fork of the Gunnison River. . 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS and CoNHP databases) 

Known Occurrences in the past 20 years 2 (NRIS), 12 (CoNHP) 
Year Last Observed 2004 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components];  
 
Lewis’s woodpeckers are primary cavity excavators, but they most often nest in existing cavities and will 
reuse the same nest cavity for successive years.  
 
The complete nesting cycle of Lewis’s woodpecker spans approximately 51 days, with only one brood per 
year (Dudley and Saab 2003 cited in Abele and Garton 2004). Re-nesting may occur if a nest fails early in 
the nesting cycle. In the southern portion of their range (California, Nevada, Utah, Colorado), the average 
dates of incubation and hatching are 25 May and 24 June, respectively. The duration of incubation ranges 
from 13 to 16 days. Nestlings emerge from the cavity at 28 days of age in Colorado. Adults feed juveniles 
for at least 10 days after fledging. Young often follow parents and give begging calls when adults arrive 
with food. In burned forests, adults occasionally move with juveniles from the nest site toward green 
trees, presumably for protection from predators (Abele and Garton 2004). 
 
Breeding habitat for Lewis’s woodpecker is characterized by an open canopy, brushy understory, 
available perch sites and abundant insects. Open forest appears to facilitate foraging and is consistently 
associated with breeding habitat. While a certain number of trees are necessary for nesting and perching 
sites, a closed canopy forest is not suitable due to reduced visibility, limited room for aerial maneuvers, 
and retarded shrub development (Bock 1970, Saab and Dudley 1998 cited in Abele and Garton 2004). 
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The HSI model for Lewis’s woodpecker suggests that ideal breeding habitat would consist of no more 
than 30 percent tree canopy closure (Sousa 1983). 
 
Lewis’s woodpeckers will nest in a variety of tree species, but the most common nest trees selected in 
Colorado are ponderosa pine and cottonwood. In Pueblo, Crowley, and Otero counties of Colorado, 100 
percent of the nests occurred in dead or decaying cottonwoods (n=47 nests; Tashiro-Vierling 1994 cited 
in Abele and Garton 2004).  
 
Burned ponderosa pine stands probably represent high quality breeding habitat for Lewis’s woodpecker 
based on nest-site selection and reproductive success. Riparian cottonwood also tends to provide suitable 
nest sites because of the soft nature of decaying cottonwood, frequent rot conditions in cottonwood trees, 
and the abundance of aerial insects associated with riparian habitats (Bock 1970 cited in Abele and 
Garton 2004).  
 
During the breeding season, Lewis’s woodpeckers are primarily aerial foragers. Diets consist of ants, 
wasps, bees, beetles, grasshoppers, butterflies and other insects. They also forage on nuts and fruits in all 
seasons. During winter, Lewis’s woodpecker feed extensively on nuts and fruit. Trees used for mast 
storage in southeastern Colorado were predominately dead or decaying cottonwoods that were 
significantly taller and of greater diameter than random trees. Lewis’s woodpeckers tend to use natural 
cavities and crevices in decayed snags or power poles for storage sites (Abele and Garton 2004). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
Specific management recommendations applied to the conservation of Lewis’s woodpecker are limited, 
and tests of their effectiveness have not been undertaken (Cooper at al. 1998, Wisdom et al. 2000). Based 
on the available knowledge, however, the consequences of certain environmental changes can be 
predicted. Abele and Garton provide the following management observations: 
 

• Based on the strong response of increased Lewis’s woodpecker nesting densities in areas burned 
by stand-replacement fire, it is clear that maintenance of open canopy forests through active 
management will alleviate conditions that are not suitable for breeding populations, such as 
relatively high densities of small diameter (< 9 inches dbh) trees and lack of shrub understory. 

 
• Developing measures for snag recruitment and retention (e.g., fuel wood management) will 

potentially provide more nesting opportunities. 
 

• During post-fire salvage logging in ponderosa pine forest, retaining a clumped distribution of 
snags and restricting fuel wood harvest will facilitate development of quality Lewis’s woodpecker 
habitat. 

 
6. Threats and Risk Factors 
 
The loss of breeding and wintering habitats in the form of burned pine forests, park-like ponderosa pine 
forests, riparian cottonwood stands, and oak woodlands is thought to be the primary threat to the long-
term persistence of Lewis’s woodpecker populations. Primary causes of habitat degradation are likely 
timber harvest, fire suppression, cattle grazing, water regulation, and human development. These 
activities may result in the loss of nest and storage substrates, a reduction in the understory shrub 
community, a decrease in prey availability, or an increase in forest stand density (making them unsuitable 
for breeding).  
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Cottonwood galleries are key habitat for Lewis’s woodpecker within the planning area. Alterations to 
water regimes and improper livestock grazing have been shown to negatively impact cottonwood 
recruitment along many western streams and rivers. The effects of livestock trampling and browsing have 
restricted cottonwood recruitment, creating even-aged riparian forest stands that lack structural 
complexity. A decline in cottonwood seedling establishment may be creating future conditions unsuitable 
as Lewis’s woodpecker breeding and wintering habitat. Finally, although mast limitation is poorly 
understood, loss of oak woodlands may be influencing survival and distribution (Abele and Garton 2004).  
 
7. Key literature: 
 
Abele, S.C., V.A. Saab, and E.O. Garton. 2004. Lewis’s Woodpecker (Melanerpes lewis): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/lewisswoodpecker.pdf [07/01/2015]. 
 
Cooper, J.M., C. Siddle, and G. Davidson. 1998. Status of Lewis’ Woodpecker (Melanerpes lewis) in 
British Columbia. Commissioned by the Wildlife Branch, Ministry of Environment, Victoria, B.C., 
Canada. 24 pp. 
 
Rocky Mountain Bird Observatory (RMBO). 2015. Rocky Mountain Avian Data Center. Accessed online 
at: http://rmbo.org/v3/avian/ExploretheData.aspx [07/01/2015]. 
 
Sousa, P. J. 1982. Habitat suitability index models: Lewis' woodpecker. USDI Fish and Wildlife Service. 
FWS/OBS-82/10.32. 14 pp. 
 
Wisdom, M.J., R.S. Holthausen, B.C. Wales, C.D. Hargis, V.A. Saab, D.C. Lee, W.J. Hann, T.D. Rich, 
M.M. Rowland, W.J. Murphy, and M.R. Eames. 2000. Source habitats for terrestrial vertebrates of focus 
in the Interior Columbia Basin: broad-scale trends and management implications. Pages 157-434 in T.M. 
Quigley, editor. Interior Columbia Basin Ecosystem Management Project: Scientific Assessment. USDA 
Forest Service GTR PNW-GTR-485. Pacific Northwest Research Station, Portland, OR. 
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8. Map of Known Occurrences  
 
Modeled suitable Lewis’s woodpecker habitat consists of ponderosa pine and cottonwood stands in 
habitat structural stage 4A, totaling XX, XXX acres(Figure 1). 
 

Figure 
1. Lewis’s Woodpecker Modeled Habitat and Known Occurrences 
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Loggerhead Shrike (Lanius ludovicianus) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Loggerhead Shrike. 
Entity Status Status Definition 
NatureServe 
Global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

CNHP, 
NatureServe 
State 

S3S4B Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. (B=Breeding) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Lanius ludovicianus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Loggerhead shrikes breed throughout a large portion of central and southern North America. Although 
historically common in most areas of their range, shrike abundance has declined nearly continent-wide. 
Data from Breeding Bird Surveys and Christmas Bird Counts show statistically significant declines in 
both breeding and wintering populations in many areas of the species’ range. Loggerhead shrikes 
currently breed throughout low elevation areas in USFS Region 2 and are absent only in the higher 
elevation areas of Colorado and Wyoming (Wiggins 2005). 
 
In Colorado, loggerhead shrikes were historically noted as common breeders statewide at lower 
elevations. Recent descriptions have reached a contrasting view on summer distribution and abundance. 
Andrews and Righter (1992 cited in Wiggins 2005) described the loggerhead shrike as a fairly common 
summer resident in western valleys and in the San Luis Valley, but rare to uncommon locally on the 
eastern plains. However, recent breeding bird atlas data summarized by Carter (1998) showed a 
widespread breeding distribution on the eastern plains, but only spotty distribution in the southern and 
western valleys (Wiggins 2005). 
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There is only one record of this species on the GMUG, documented in Gunnison Ranger District wildlife 
observation records in 2009. The Colorado Natural Heritage Program, and Rocky Mountain Bird 
Observatory data (RMBO 2015) all show no individual occurrences within the planning area. No 
abundance or trend information exists for the planning area.   
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 1 
Year Last Observed 2009 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Spring arrival occurs from April to May. Nests are typically placed in trees or thick shrubs within pastures 
and grasslands. Nesting success is generally higher for nests placed in isolated trees, relative to those in 
shelterbelts or other linear formations. Tree species selected for nesting depends on local availability. 
Species selected for nesting in Colorado have included elm, willow, cottonwood, and Russian olive. Nest 
substrates that provide concealment are preferred, likely as a protection against nest detection/predation 
(Wiggins 2005). 
 
Clutch size is typically 5 to 7 eggs. First clutch dates range from late May to early June, with hatch dates 
averaging mid-June. Fledging takes place in late June (Porter et al. 1975, Carter 1998, cited in Wiggins 
2005). Loggerhead shrikes are strongly territorial during the breeding season. Reported mean territory 
sizes range from 11 acres to 25 acres.  
 
Loggerhead shrikes feed primarily on insects and small vertebrates. An essential component of shrike 
foraging habitat appears to be exposed perches within open habitat. In western Colorado as well as 
southwestern and central Wyoming, such habitats are typically dominated by sagebrush (Wiggins 2005). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Shrikes prefer areas of open grassland or sage scrub for foraging and nesting, and the availability of these 
habitats will influence local shrike abundance and breeding success. Destruction and degradation of these 
habitats has led to an increasingly fragmented mosaic of suitable shrike habitat, a situation that may have 
a number of negative consequences for shrike population viability. In areas open to cattle grazing in 
grassland habitats, practices adopted by the USFS that protect available trees from cattle degradation 
appear to benefit breeding shrikes (Wiggins 2005). 
 
6. Threats and Risk Factors 
 
Threats to shrikes within the USFS Region 2 (Wiggins 2005) include the following (in order of 
importance): 

• loss of habitat due to agricultural conversion 
• degradation and loss of nesting trees/shrubs 
• degradation of foraging habitat due to overgrazing by cattle 
• low reproductive success because of reductions in the prey base due to pesticides, or due to 

habitat fragmentation/degradation 
• susceptibility to toxin accumulations derived from their main (summer) prey sources 

(grasshoppers, beetles). 
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Wildfires are also identified as a primary threat to loggerhead shrike in semi-desert and shrubland habitats 
(Colorado Partners in Flight 2000).  
 
7. Key literature: 
 
Carter, M.F. 1998. Loggerhead Shrike. Pages 300-301 in H. Kingery, editor. Colorado Breeding Bird 
Atlas. Colorado Bird Atlas Partnership and Colorado Division of Wildlife, Denver, CO. 
 
Colorado Partners in Flight. 2000. Colorado Land Bird Conservation Plan. Accessed online at: 
http://www.rmbo.org/pif/bcp/intro/exsum.htm [07/01/2015]. 
 
Rocky Mountain Bird Observatory (RMBO). 2015. Rocky Mountain Avian Data Center. Accessed online 
at: http://rmbo.org/v3/avian/ExploretheData.aspx [07/01/2015]. 
 
Wiggins, D. 2005. Loggerhead Shrike (Lanius ludovicianus): a technical conservation assessment. 
[Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/loggerheadshrike.pdf [07/01/2015]. 

 

Mojave sootywing butterfly (Hesperopsis Libya) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Mojave sootywing 
Entity Status Status Definition 
NatureServe 
global 

G5  

CNHP, 
NatureServe 
State 

S2  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Hesperopsis libya is accepted as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

http://www.rmbo.org/pif/bcp/intro/exsum.htm
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We are unable to confirm the presence of this species on the planning unit. There are historic (>100 years) 
records indicating that the species was present in four of the counties that overlap with the planning area 
(Garfield, Mesa, Delta, and Montrose), but those records do not include anything more precise than the 
presence of absence within any particular county. There is one Natureserve record from 1962 from a few 
miles outside the planning unit, between Hotchkiss and Paonia.  
 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS and Natureserve databases) 

Known Occurrences in the past 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
The caterpillars of the Mojave Sootywing nest and feed on shadscale (Atriplex canescens), a member if 
the Chenopodiaceae family. The caterpillars live in nests made of leaves tied together with silk. Adults 
feed on nectar from flowering plants. In Colorado the species can lay two broods a year from June 
through August. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 

Management of caterpillar host species as well as flowering plants for adults are key components needed 
to maintain the viability of this species. 
 
6. Threats and Risk Factors 
 
The planning area and surrounding environs are peripheral to the Mojave Sootywing’s habitat. Localized 
rarity probably cannot be prevent nor would any meaningful “recovery” be possible in or adjacent to the 
NFS lands on the GMUG.  
 
7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

Northern Goshawk (Accipiter gentilis) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Northern Goshawk. 
Entity Status Status Definition 
NatureServe 
Global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

http://www.butterfliesandmoths.org/
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CNHP, 
NatureServe 
State 

S3B Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. (B=Breeding) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Accipiter gentilis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Northern goshawks are holarctic and occupy a wide variety of boreal and montane forest habitats 
throughout the Nearctic and Palearctic (Johnsgard 1990 summarized in Kennedy 2003). Based on sighting 
data prior to 1992 in Colorado, Andrews and Righter (1992) found the goshawk distributed across the 
western half of Colorado during summer, and across all of the state during the winter and migration 
periods. Analysis of recent sighting data shows the goshawk’s breeding distribution to be primarily west 
of 1050 longitude and confirmed breeding sightings occur in the western half of the state with wide 
winter distribution across all of Colorado (Kennedy 2003). 
 
There are no long-term indices of trends or estimates of goshawk breeding population size derived from 
standardized, widespread surveys in North America (Braun et al. 1996, Kennedy 1997 summarized in 
Kennedy 2003). In addition, there is not sufficient information available to make a status determination 
for the Colorado breeding range. A recent landscape study conducted in the San Juan Mountains of 
Colorado suggests substantial changes in landscape structure and fragmentation of mature forest have 
occurred in this area between 1950 and 1993. The degree to which these landscape changes impact 
regional goshawk persistence is unknown. However, if the trend in the San Juan Mountains is 
representative of regional trends, goshawk habitat is probably declining in FS Region 2 (Kennedy 2003). 
 
A total of 214 occurrences are reported for the planning area during the past 20 years (Table 2). There are 
78 known nest sites documented on the GMUG (NRIS database). Current trend of the population within 
the planning area is not identified.  
 

Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 214 
Year Last Observed 2016 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
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Goshawks nest in a variety of habitat types throughout their range, but seem to prefer mature forests with 
large trees on moderate slopes with open understories. They nest in either coniferous, deciduous, or 
mixed-pine forests, depending on availability. Nest trees are usually one of the largest trees in the nest 
area; most territories contain several alternative nest trees (Squires and Reynolds 1997). 
 
Timing of clutch completion ranges from early April to early June, varying among pairs, geographic 
areas, and years, but completed on average between late April and mid-May. The incubation period has 
been estimated at 30–44 days. Hatching has been reported from late May through June with considerable 
variation. The nestling period ranges from 37 to 45 days and young generally fledge between late June 
and late July. This period begins when the young leave the nest, and continues until they are no longer 
dependent on the adults for food. In New Mexico, this period occurs from early August to early 
September beginning when the young are approximately 80 days of age and lasting 32-43 days. For the 
first 3 weeks after fledging, juveniles tend to remain within 300 m of the nest, after which distance from 
nest tree increases with time until dispersal (summarized in Kennedy 2003). 
 
The existence and extent of goshawk migratory behavior is geographically and temporally variable, and 
may be closely tied to food availability. The limited information on migration patterns indicates the 
goshawk is a partial migrant (Squires and Reynolds 1997). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Breeding season habitat includes nesting, post-fledging areas (PFA) and foraging habitat. The nest area 
encompasses about 30 acres surrounding the nest tree, which may be coniferous or deciduous, and is often 
the largest tree in the stand.  
 
Ferland (2006) studied 41 goshawk nest sites on the San Juan and Rio Grande National Forests and 
reported aspen as the most common nest tree selected followed by ponderosa pine, Engelmann spruce, 
and lodgepole pine. Forest types selected for nesting were aspen, mixed conifer, ponderosa pine, and 
spruce-fir. Of the 41 goshawk nests, 37 (90%) were in mature forests with canopy closure ≥ 40%, 3 (7%) 
were in mature forests with canopy closures < 40 %, and 1 (2%) was in a sapling-pole forest with canopy 
closure < 40 percent. Elevations ranged from 7,000 to nearly 11,000 feet. Mean slopes were significantly 
less than random sites within the study area and both mean and median distance to the nearest non-forest 
edge was greater for nest trees than for random locations.  
 
Typical goshawk breeding areas contain several alternative nests that are used over several years. 
Although goshawks may use the same nest in consecutive years, goshawk breeding areas often contain 1–
5 or more alternative nests that are used by pairs over several years and are usually located within 0.25 mi 
of each other (Reynolds and Wight 1978, Speiser and Bosakowski 1987, Reynolds et al. 1994, 
Woodbridge and Detrich 1994, Reynolds and Joy 1998, Dewey et al. in press, summarized in Kennedy 
2003). 
 
The PFA surrounds the nest area and is defined as the area used by the family group from the time the 
young fledge until they are no longer dependent on the adults for food. Kennedy et al. (1994) reported 
PFAs in New Mexico averaged 420 acres in size, while McGrath (2003) determined that PFA use by 
fledglings only encompassed about 205 acres. At both the 205-acre and 420-acre PFA scales, Ferland 
(2006) reported a higher proportion of mature forest than found at random sites, but it was not significant. 
Additionally, there was a slightly smaller proportion of mature forest surrounding nest sites at the 
territory scale versus random sites. 
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Reynolds et al. (1992) identified goshawk breeding season foraging areas in the Southwest as 
encompassing 5,400 acres. Results from several studies suggest goshawks use all forest types for 
foraging, but appear to select forests with a high density of large trees, greater canopy cover and high 
canopy closure, high basal area and relatively open understories in which to hunt. Several studies also 
report a tolerance for a broad range of forest structures. It is also important to note that while some 
habitats may be avoided by foraging goshawks, they may actually be important in terms of prey 
production (Kennedy 2003).  
 
Based on habitat characteristics described by Vasquez and Spicer (2005), suitable habitat was modeled 
for northern goshawk on the GMUG. Modeled suitable habitat totals 629,039 acres within the planning 
area (Figure 1). 
 
6. Threats and Risk Factors 
 
The primary threat to goshawk populations is alteration of its preferred habitat from timber management 
practices. Potential threats to habitat caused by various silvicultural treatments include forest 
fragmentation, creation of even-aged and monotypic stands, potential increase in area of younger age 
classes, and loss of tree species diversity. Goshawk nesting and foraging habitat has also likely been 
affected by fire suppression which has allowed increased forest density and created a shift from frequent 
low-intensity fire to more intense stand-replacement fires. Human disturbance associated with forest 
management and other activities may affect goshawks and can cause nest failure, especially during 
incubation (Kennedy 2003).  
 
7. Key literature: 
 
Ferland, C.L. 2006. Northern goshawk breeding habitat selection within high-elevation forests of 
southwestern Colorado. MS Thesis. Oregon State University, OR. 64 pp. 
 
Kennedy, P.L. 2003. Northern Goshawk (Accipiter gentilis atricapillus): a technical conservation 
assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/northerngoshawk.pdf [06/24/2015]. 
 
McGrath, M.T., S. DeStefano, R.A. Riggs, L.L. Irwin, and G.J. Roloff. 2003. Spatially explicit influences 
on northern goshawk nesting habitat in the interior Pacific Northwest. Wildlife Monographs No. 154. 
Supplement to the Journal of Wildlife Management 67(4). 
 
Squires, John R. and Richard T. Reynolds. 1997. Northern Goshawk (Accipiter gentilis), The Birds of 
North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of 
North America Online: http://bna.birds.cornell.edu/bna/species/298 [06/24/2015]. 
 
Kennedy, P.L., J.M. Ward, G.A. Rinker, and J.A. Gessaman. 1994. Post-fledging areas in northern 
goshawk home ranges. Studies in Avian Biology 16:76-82. 
 
Vasquez, M. and L. Spicer. 2005. Northern goshawk (Accipiter gentilis), species assessment.  
Unpublished report. Prepared for Grand Mesa, Uncompahgre, and Gunnison National Forest. 34 pp. 
Available online: https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5199933.pdf.  
 
 

http://bna.birds.cornell.edu/bna/species/298
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5199933.pdf
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8. Map of Known Occurrences and Modeled Suitable Habitat 
 
 Model parameters that define Northern Goshawk habitats were developed for the GMUG compatible 
with FSVeg vegetation database fields and input values (Vasquez and Spicer 2005), and total 629,039 
acres (Figure 1). 

 
Figure 1. Northern Goshawk Modeled Habitat and Known Occurrences 

 

 

 
 

 

Northern Harrier (Circus cyaneus) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Northern Harrier. 
Entity Status Status Definition 
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NatureServe 
global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

CNHP, 
NatureServe 
state 

S3B Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. (B=Breeding) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A  
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Circus cyaneus is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 

Northern harriers breed throughout North America except for the South and Southeast, with their highest 
densities occurring in the northern prairie regions. They reside throughout Colorado, with highest 
densities on the eastern plains, mountain parks, and western valleys (Colorado Partners in Flight 2000). 

Although Breeding Bird Survey (BBS) data for northern harrier contains deficiencies such as small 
sample size that decrease imprecision, results for Colorado show what may be a significant decline during 
the periods 1966-2013 and 2003-2013 (Sauer et al. 2014).  

There are five occurrences reported in the planning area for the past 20 years (Table 2); No abundance or 
trend information exists for the planning area. Confirmed sightings are on the Grand Valley Ranger 
District in Mesa County, and the Gunnison Ranger District in Gunnison and Saguache counties. There are 
some more recent sightings listed on eBird, but those sightings cannot be verified. This species is 
frequently observed at lower elevations outside but near the GMUG administrative boundaries, typically 
along stream floodplains and irrigated hay meadows.   
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 5 
Year Last Observed 2009 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components];  
 
Northern Harriers breed in a wide array of habitats, but they typically prefer large tracts (100 ha; 250 ac) 
of wetlands with dense vegetation. Actual breeding habitat preferences are fairly broad and specific 
habitats include wet meadows, fresh to alkali wetlands, wet or dry grasslands, sagebrush, mountain 
shrublands, and cold desert shrub-steppe (Colorado Partners in Flight 2000, Slater and Rock 2005). 
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Whether nesting in dry upland or wetland habitats, harriers appear to be associated with large tracts of 
undisturbed habitat.  
 
Habitat associations identified for USFS Region 2 include mixed-grass pasture, shortgrass pasture, and 
shrub-steppe. These areas were characteristically light to moderately grazed and contained vegetation 7 to 
10 inches in height (Kantrug and Kologiski 1992 cited in Slater and Rock 2005).  
 
Nests are built on the ground or over water on platforms of vegetation and are typically well concealed by 
tall, dense grasses, forbs or low shrubs (Hecht 1951, Duebbert and Lokemoen 1977, Hamerstrom and 
Kopeny 1981, Kantrud and Higgins 1992, Herkert et al. 1999, all cited in Slater and Rock 2005). 
Vegetation surrounding the nest can vary in height from 1 to 7 ft. In the northern Great Plains, nests were 
frequently located at sites with more than 40 percent residual cover, and few nests were found in areas 
with less than 12 percent cover. 
 
Dry shrub-steppe is rarely used for nest sites. Even when nests are placed in dry upland habitats, they are 
disproportionately positioned near wet areas such as stock ponds and streams (Simmons and Smith 1985, 
Grant et al. 1991 cited in Slater and Rock 2005). 
 
In Colorado Northern Harriers generally initiate breeding in late April. They incubate during May; 
incubation begins before egg-laying is complete and lasts 24-30 days. Hatching takes place in June, and 
young spend approximately five weeks in the nest, leaving by early August (Colorado Partners in Flight 
2000). 
 
In the nonbreeding season, the species uses a wide variety of open habitats with herbaceous cover, 
including freshwater and saltwater wetlands, grasslands, idle fields, agricultural pastureland, desert, and 
to a lesser extent cropland (Temeles 1986, Bildstein 1987, Collopy and Bildstein 1987 cited in Slater and 
Rock 2006). 
 
Preferred foraging habitat consists of open areas with moderate to heavy vegetative cover (i.e., prairies, 
shrub-steppe uplands, marshes, and inactive fields not heavily grazed or agriculturally harvested. The diet 
of the northern harrier depends on prey abundance, but it consists mainly of small mammals, especially 
Microtus spp. and cotton rats (Sigmodon hispidus), and to a lesser extent, small and medium-sized birds, 
snakes, frogs, insects, crustaceans, and carrion (Sutherland 1987, MacWhirter and Bildstein 1996 cited in 
Slater and Rock 2005). 
 
During the breeding season, home range size varies among sites due to differences in food availability 
and habitat quality (range = 420 – 37,000 ac, median = 640 ac, n = 8 studies; MacWhirter and Bildstein 
1996). Males may hunt more than 6 miles from the nest, with ranges overlying those of other males. 
Females utilize smaller home ranges than males and forage closer to the nest (Slater and Rock 2005). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
Current management approaches specifically concerned with northern harrier conservation suggest that 
increasing the availability of wetlands and ungrazed grasslands will serve to both increase the amount of 
suitable foraging and nesting habitat and decrease the incidence and severity of habitat fragmentation. 
One area not addressed in most management recommendation documents is the identification and 
protection of winter communal roost sites. Although there is no evidence that these sites are currently 
limited, they are traditional and would likely prove to be an effective conservation measure for this 
species (Slater and Rock 2005). 
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Slater and Rock (2005) outline the following primary management approaches, relevant to USFS Region 
2, reported in Partners in Flight (PIF) state bird conservation plans (Colorado Partners in Flight 2000, 
Nicholoff 2003) and other scientific reports (Dechant et al. 2003) to achieve the desired conditions in 
wetland and grassland ecosystems that benefit northern harrier populations and their prey. 
 

• Protect, create, and maintain large areas (greater than 100 ha) of grassland and wetland habitats 
with tall dense grasses and emergent vegetation in areas where northern harriers occur. 

 
• Maintain a mosaic of grassland and wetland habitats in different successional stages so that 

northern harriers have options for establishing breeding grounds in any given year. 
 

• Use conservation easements, land purchases, and private landowner habitat incentive to develop 
conservation partnerships between landowners, land managers, and private organizations to 
protect habitat and create habitat. 

 
• Increase the amount of rangeland where livestock are excluded, particularly on USFS national 

grasslands. 
 

• Maintain stable water levels in wetlands. Do not allow water levels to rise above 0.5 ft during the 
nesting period (April to August) to minimize the risk of nests becoming flooded. 

 
• Avoid management treatments (e.g., grazing, mowing, burning) in nesting habitat during the 

breeding season, as they cause nest abandonment and destruction, and increase the incidence nest 
predation. 

 
• In tallgrass prairie, grazing, burning, and mowing every three to five years is effective in reducing 

woody succession and removing over-accumulation of plant litter; subsequent regrowth creates 
favorable conditions for nesting harriers and their principal small rodent prey. 

 
• Avoid or minimize pesticide use in areas where northern harriers occur, as pesticide ingestion has 

been implicated in the long-term decline of harrier populations. 
 
6. Threats and Risk Factors 
 
Habitat loss of wetlands and grasslands, principally to agriculture and urban development, has contributed 
to harrier declines and likely remains the most important threat to local northern harrier populations. In 
Colorado, Andrews and Righter (1992) identified the continued loss of wetland habitats as the greatest 
threat to northern harrier populations. 
 
The conversion of grasslands for agricultural purposes may be a more significant threat to local harrier 
populations than the loss of wetlands because grasslands lack federal regulatory protection and less than 1 
percent of grasslands are in public ownership (Samson and Knopf 1994). Northern harriers tend to avoid 
agricultural areas because the vegetation features they prefer for nesting and foraging habitat (tall, dense 
vegetation) are absent. When harriers do nest in agricultural habitats, reproductive success is generally 
low due to farming activities that destroy nests or cause nest abandonment and high predation rates 
(Hamerstrom 1969, Kibbe 1975, Dechant et al. 2003 summarized in Slater and Rock 2005). 
 
Other threats and risk factors identified for northern harrier include urban development, fragmentation, 
overgrazing by livestock, altered fire regimes, illegal shooting, and exposure to pesticides and other 
pollutants (Slater and Rock 2005). 
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7. Key literature: 
 
Colorado Partners in Flight. 2000. Colorado Land Bird Conservation Plan. Accessed online at: 
http://www.rmbo.org/pif/bcp/intro/exsum.htm [07/01/2015]. 
 
eBird. 2016. eBird: An online database of bird distribution and abundance [web application]. eBird, 
Cornell Lab of Ornithology, Ithaca, New York. Available: http://www.ebird.org. Accessed: May 16, 
2016.  
 
Sauer, J. R., J. E. Hines, J. E. Fallon, K. L. Pardieck, D. J. Ziolkowski, Jr., and W. A. Link. 2014.  The 
North American Breeding Bird Survey, Results and Analysis 1966 - 2013. Version 01.30.2015  USGS 
Patuxent Wildlife Research Center, Laurel, MD. Accessed online at: http://www.mbr-
pwrc.usgs.gov/bbs/bbs.html [07/01/2015] 
 
Slater, G.L. and C. Rock. (2005, September 30). Northern Harrier (Circus cyaneus): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/northernharrier.pdf [07/01/2015]. 
 

http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
http://www.mbr-pwrc.usgs.gov/bbs/bbs.html
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8. Map of Modeled Habitat and Known Occurrences  
 
Modeled suitable northern harrier habitat consists of upland sagebrush shrubland and grasslands below 
9,500 feet elevation as well as mapped wetlands. Within the planning area, upland habitats total 216,050 
acres; wetland habitats total 15,520 acres (Figure 1). 

 
Figure 1. Northern Harrier Modeled Habitat and Known Occurrences 
 

 
 
 
 

 

Olive-sided Flycatcher (Contopus cooperi) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Olive-sided Flycatcher. 
Entity Status Status Definition 
NatureServe 
global 

G4 Species is Apparently Secure 
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At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

CNHP, 
NatureServe 
state 

S3S4B Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. (B=Breeding) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Contopus cooperi is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
The olive-sided flycatcher breeds widely across boreal forests of Canada and the northern United States, 
extending south along riparian, montane, and subalpine forests of the Rocky Mountains, Sierra Nevada 
Mountains, and in isolated areas in southern California and northern Baja (Altman and Sallabanks 2012). 
 
Within Region 2, olive-sided flycatchers are largely restricted to forested areas of the Rocky Mountains in 
Colorado and Wyoming. Peak densities of olive-sided flycatchers based on BBS data closely correspond 
to the distribution of spruce/fir forests. This species is generally absent from intermountain parks and the 
eastern plains. The principal wintering range of olive-sided flycatchers is in northern portions of South 
America and along the Andean Mountains (Kotliar 2007).  
 
In the western United States, the Breeding Bird Survey (BBS) trends are largely negative, except for 
portions of the central and southern Rocky Mountains where there are no significant trends. However, in 
USFS Region 2, only Colorado had a sufficient number of routes (n = 46) to assess population trends; 
Colorado had no significant trends between 1966 and 2004 (Kotliar 2007). 
 
Table 2. Known Occurrence Frequency Within the Planning Area (RMBO and NRIS databases) 

Known Occurrences in the past 20 years RMBO: 29 
NRIS: 25 

Year Last Observed 2016 
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
In USFS Region 2, olive-sided flycatchers are more commonly found at higher elevations in spruce/fir 
forests, but they are less frequently observed in aspen/mixed coniferous, ponderosa pine, riparian, and 
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occasionally pinyon/juniper forests. They are not usually observed in mature lodgepole pine stands 
because of the even-aged, closed canopy structure typical of these forests (Kotliar 2007). 
 
Olive-sided flycatchers frequently nest in early successional post-fire forests in all montane and subalpine 
forest types (Hutto 1995, Altman and Sallabanks 2012, Kotliar et al. 2002 cited in Kotliar 2007). 
 
Nests are most commonly found in live coniferous trees. In addition, they typically use short-needled 
conifers (e.g., Douglas-fir (Pseudotsuga menziessi), hemlock (Tsuga heterophylla), true firs (Abies), and 
spruce (Picea)) more frequently than long-needled trees (e.g., ponderosa pine) (Kotliar and Clouse 2000). 
Deciduous trees are not typically used for nesting (Altman and Sallabanks 2000). Nests have been found 
as low as 5 ft and as high as 200 ft; higher placement heights are associated with taller trees in the western 
U.S. (Kotliar 2007). 
 
During migration, olive-sided flycatchers use a greater diversity of forest types, such as lowland and 
deciduous forests, than they use during the breeding season. In Colorado, migrants occur in all types of 
woodlands (Andrews and Righter 1992 cited in Kotliar 2007). 
 
Olive-sided flycatchers are primarily aerial insectivores. Foraging occurs in forest openings, along edges, 
and over forest canopies. They often use prominent perches, especially snags and dead-topped trees 
(Wright 1997, Altman 1999a, N. Kotliar unpubl. data, cited in Kotliar 2007). 
 
In Colorado, spring arrivals peak in mid- to late May. In Colorado, nest building begins as early as June 5, 
and egg laying occurs between June 16 and July 20, peaking between June 23 and July 3rd. In Colorado, 
fledged young have been reported as early as June 23 and as late as August 4 (Kotliar 2007). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Kotliar (2007) describes the following management recommendations for olive-sided flycatcher: 
 

• Natural disturbance regimes can provide general guidelines for management until a better 
understanding of the effects of logging practices on olive-sided flycatchers can be determined. 

 
• Incorporate essential olive-sided flycatcher habitat characteristics (e.g., snags, appropriate scaling 

of forest openings) where appropriate. 
 

• In addition, wildland fire use will continue to be an important source of olive-sided flycatcher 
habitat in Region 2. 

 
• Fuels treatments that create even-aged forest structures while reducing the risk of severe 

disturbances that otherwise would create heterogeneous forest conditions could negatively affect 
olive-sided flycatchers. 

 
6. Threats and Risk Factors 
 
By altering frequency, severity, and other fire characteristics, fire management (e.g., wildland fire use, 
fire suppression, prescribed fire, forest thinning) can affect the availability of olive-sided flycatcher 
habitat on national forests. Wildland fire use, especially mixed- and high-severity fires, creates olive-
sided flycatcher habitat, whereas reduction of fire frequency through suppression activities can reduce 
habitat availability (Kotliar 2007). 
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Although olive-sided flycatchers often breed in logged forests throughout their range, there is conflicting 
evidence about the relative suitability of these sites. They have been observed in small (3 ac) cuts in 
spruce/fir forests on the Fraser Experimental Forest, but were absent prior to logging and were not 
observed in adjacent unlogged forests (Scott et al. 1982 cited in Kotliar 2007). The species was generally 
absent, however, in larger clearcut forests (12 to 100 ac; Kotliar and Melcher 1998 cited in Kotliar 2007), 
many of which were xeric lodgepole pine with sparse ground cover. In more mesic forests of the northern 
Rocky Mountains, olive-sided flycatchers readily use a variety of logged forests (Hutto and Young 1999). 
However, the evidence for reduced nesting success in logged forests suggests that it may be incorrect to 
assume that these forests provide suitable alternative habitats for olive-sided flycatchers (Kotliar 2007). 
 
 
7. Key literature: 
 
Altman, Bob and Rex Sallabanks. 2012. Olive-sided Flycatcher (Contopus cooperi), The Birds of North 
America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North 
America Online: http://bna.birds.cornell.edu/bna/species/502. [07/07/2015]. 
 
Hutto, R.L. and J.S. Young. 1999. Habitat relationships of landbirds in the northern region, USDA Forest 
Service. General Technical Report RMRS-GTR-32. 
 
Kotliar, N.B. 2007. Olive-sided Flycatcher (Contopus cooperi): a technical conservation assessment. 
[Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/olivesidedflycatcher.pdf [06/29/2015]. 
 
Rocky Mountain Bird Observatory (RMBO). 2015. Rocky Mountain Avian Data Center. Accessed online 
at: http://rmbo.org/v3/avian/ExploretheData.aspx [5/24/2016]. 
 

http://bna.birds.cornell.edu/bna/species/502
http://rmbo.org/v3/avian/ExploretheData.aspx
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8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Modeled suitable olive-sided flycatcher habitat consists of all forested stands in habitat structural stage 
4A, totaling 61,504 acres.  (Figure 1). 

 
Figure 1. Olive-sided Flycatcher Modeled Habitat and Known Occurrences 
 

 
 

 

 

American peregrine falcon (Falco peregrinus anatum) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Peregrine Falcon. 
Entity Status Status Definition 
NatureServe 
global 

G4T4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 
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CNHP, 
NatureServe 
State 

S2B Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few populations 
or occurrences, steep declines, severe threats, or other factors. (B=Breeding 
Only) 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb BCC Identified by USFWS as a Bird of Conservation Concern 
USDI FWS Delisted Removed from Federal List of Endangered and Threatened Wildlife 

(08/25/1999) 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Falco peregrinus anatum is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Peregrine falcons breed throughout the Colorado Plateau and Southern Rocky Mountain ecological 
provinces of Colorado. However, nesting does not occur on the eastern plains. Intensive inventory of 22 
historical sites in 1973 yielded only 10 adult pairs, of which only two were known to have produced eggs. 
By 1976, occupancy continued to decline and adult pairs then defended only five sites (Craig and 
Enderson 2004). From 1974 to 1989, a total of 134 combined hacking and fostering attempts were 
conducted in Colorado, averaging nearly 80% success rate in producing successful young. The number of 
birds seen on territory sharply increased after 1985. Number of known territories in Colorado totaled 93 
in 1999 and had increased to 144 by 2009 (Enderson et al. 2012).  
 
A total of 17 peregrine falcon nest sites (eyries) have been documented within the planning area (Table 2, 
Figure 1). Population trends for this species within the planning area have not been reported.  However, 
based on species trends within the state as a whole, a stable or slightly increasing trend is likely.  
 
Table 2. Known Occurrence Frequency within the Planning Area (Colorado Parks and Wildlife Data) 

Known Eyries (current and inactive)  17 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Peregrine falcons utilize a wide variety of landscapes for foraging, but require prominent cliffs 
overlooking surrounding lowlands, often with water, for nesting (Craig et al. 2004).  
 
In Colorado, timing of egg-laying can range from late March through early May, but most occurs from 
April 1 – April 29. Clutches average 2-4 eggs, with fledging broods of 2-3 young most prevalent. 
Hatching occurs throughout the month of May, peaking during the first week of the month. Young fledge 
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beginning the first of June through early July, with the peak occurring in mid-June (Craig and Enderson 
2004). 
 
Prey items consist nearly exclusively of living birds. In the southern Rocky Mountains and Colorado 
Plateau, most common prey species include white-throated swift, mourning dove, common nighthawk, 
rock dove, American robin, and a variety of other passerine species (Craig and Enderson 2004).  
 
Estimated home range based on minimum convex polygons for peregrines in Colorado varied between 
313 mi2 and 556 mi2. Females tended to have larger ranges than males. About 60 % of the foraging by 
males was done less than 5 miles from the eyrie, and males rarely moved 15 miles from the site; about 
25% of female flights ranged beyond 15 miles (Enderson and Craig 1997). 
 
Peregrines breeding in Colorado have been observed during the winter in Arizona, New Mexico, and 
Mexico (Craig and Enderson 2004).  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Craig et al. (2004) reported that, overall, peregrines in Colorado tend to use ledges with southern 
exposures. At the lowest altitudinal range of 4,500 - 6,000 feet northern exposures were prominent. 
Exposures were in nearly all aspects in the 6,000-7,500 feet range, but in the 7,000 - 10,500 feet elevation 
ranges, aspects were mainly southerly to easterly. Romin and Muck (1999) recommended seasonal 
buffers of 1 mile from nest sites during the period 2/1 – 8/31 to avoid negative disturbance to breeding 
and fledging birds.  
 
6. Threats and Risk Factors 
 
Primary threats and risk factors consist of environmental toxins, habitat loss, human disturbance, and 
illegal take. Pesticide-caused reproductive failure now apparently is rare or absent in northern 
populations, though organochlorine levels in the environment are still high in some areas (NatureServe 
2015). Disturbance from recreational activities (rock climbing and hiking) can cause nest failure 
(Colorado Partners in Flight 2000).  
 
7. Key literature: 
 
Colorado Partners in Flight. 2000. Colorado Land Bird Conservation Plan. Accessed online at: 
http://www.rmbo.org/pif/bcp/intro/exsum.htm [07/01/2015]. 
 
Craig, G.R. and J.H. Enderson. 2004. Peregrine falcon biology and management in Colorado, 1973-2001. 
Colorado Division of Wildlife, Technical Publication No. 43. 80 pp. 
 
Enderson, J.H., R.J. Oakleaf, R.R. Rogers, and J.S. Sumner. 2012. Nesting performance of peregrine 
falcons in Colorado, Montana, and Wyoming, 2005-2009. Wilson Journal of Ornithology 124(1): 127-
132.  
 
Ghormley, R. 2015. Randy Ghormley, Forest Wildife Biologist, Rio Grande National Forest. Personal 
Communication. 
 
NatureServe. 2015. Explorer, an online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [06/25/2015]. 
 

http://explorer.natureserve.org/index.htm
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Romin, L.A. and J.A. Muck. 1999. Utah Field Office guidelines for raptor protection from human and 
land use disturbances. U.S. Fish and Wildlife Service, Utah Field Office, Salt Lake City, UT. 42 pp. 
 
USDI Fish and Wildlife Service. 1999. Endangered and Threatened Wildlife and Plants; Final Rule To 
Remove the American Peregrine Falcon From the Federal List of Endangered and Threatened Wildlife, 
and To Remove the Similarity of Appearance Provision for Free-Flying Peregrines in the Conterminous 
United States. Federal Register 64(164): 46542-46558. 
 
8. Map of Known Occurrences  
 
Figure 1. Peregrine Falcon Known Occurrences 

 
 

 

 

Purple Martin (Progne subis) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Purple Martin 
Entity Status Status Definition 
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NatureServe 
global 

G5 Species is Demonstrably Secure 
Common; widespread and abundant. 

CNHP, 
Natureserve 
state 

S3B Species is Subnational Vulnerable – Breeding Population 
Vulnerable either because rare and uncommon, or found only in a restricted 
range (even if abundant at some locations), or because of other factors making 
it vulnerable to extirpation or extinction. Typically 21 to 100 occurrences or 
between 3,000 and 10,000 remaining individuals. 

Colorado State 
List Status 

SGCN Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

SS Regional Forester Sensitive Species list 

USDI FWSb None N/A 

USDI FWS 
Critical Habitat 

None N/A  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Progne subis (Linnaeus, 1758) is accepted as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are multiple records from the Grand Mesa, Uncompahgre, and Gunnison National Forests, mostly 
in the north portion of the planning area, in Mesa, Delta, and Gunnison counties. There is one sighting on 
the southwest side of the planning area in San Miguel County (NatureServe, 1952).  Additionally, the 
Second Colorado Breeding Bird Atlas (Wickersham 2016) detected purple martins within nine survey 
blocks overlapping the Ouray and Norwood Ranger Districts in Mesa, Ouray, Montrose and San Miguel 
Counties (http://www.cobreedingbirdatlasii.org/species-maps.php; Breeding Bird Atlas detections are not 
reflected in Table 2 or Figure 1). Based on the NRIS Wildlife database and District observations, over 
200 purple martin nest trees have been documented on the Grand Valley and Paonia Ranger Districts 
(Garrison pers. comm. 2017).   
 
Habitat for purple martin was modeled in the planning area, consisting of mature aspen within 1,000 feet 
of water (wetlands, ponds, lakes, and perennial streams).  There is approximately 341,318 acres of 
modeled habitat on the GMUG National Forests (Figure 1).     
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) (Figure 1) 

Known Occurrences in the past 20 years 237 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
The purple martin is a migratory species that breeds throughout North America, along the Pacific 
Northwest coast, in patches in the southern Rocky Mountains and Sierra Madre Occidental and into low 
elevation deserts in Arizona, Baja California and southwestern Mexico. The purple martin winters in 
central South American lowlands. In Colorado, their distribution is documented on western slope aspen 
forests and appears patchily distributed. Martin habitat in Colorado is characterized as mature aspen 
stands on gentle slopes bordering meadows or parklands close to water. Key habitat features include 

http://www.cobreedingbirdatlasii.org/species-maps.php
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aspen trees with a diameter at breast height (DBH) of at least 14 inches, and nest trees near stand edges.  
On the GMUG National Forests, martins have been documented nesting in aspen trees as small as 11 
inches DBH, but most nest trees range from 14 – 30 inches.  
 
Areas of standing water within 1,000 feet of nest trees are important foraging areas for martins, which is a 
key ecological function.  Several studies suggest they prefer mature aspen trees (dbh ≥36 cm) close to 
both forest openings and water (e.g., Behle 1968, Zerbi 1985, Reynolds et al. 2002; as cited in 
Wickersham 2016).  This combination of habitat features stands out as key ecosystem characteristics for 
this species.   
 
Martins arrive in Colorado April through May and remain until September. On the GMUG National 
Forests, Paonia and Grand Valley Ranger Districts, martins typically arrive in mid-May (Garrison pers. 
comm. 2017). Upon arrival, males begin to select and defend nest sites. They also begin to advertise to 
arriving females through a flight display. Once pairs are formed, females begin nest construction. Clutch 
size on average for martins is 4-5 eggs and incubation is 15 to 18 days. Hatching occurs over a 48 hour 
period usually in June and young will fledge in early July. Martins feed primarily on flying insects 
focusing on those species that are easily available. 
 
Purple martins are secondary cavity nesters, using old woodpecker holes. They consume moths, wasps, 
and other larger insects – not mosquitos. This species uses a variety of tree species, frequently there are 
multiple nesting pairs in multiple holes within the same tree. Purple martin will also readily use artificial 
nest structures, although here in the western U.S. this species is not fully dependent upon artificial nest 
structures like they are in eastern North America (Allen et al., 1952).  On the GMUG National Forests, 
Paonia Ranger District, two nest boxes were observed being used by martins in July 2017 (Garrison pers. 
comm. 2017).  Prior to 2017, use of artificial nest boxes by martins had not been documented on the 
GMUG.     
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
The primary limiting factor for purple martin in Colorado is the presence of nest cavities. These cavities 
may be present in a variety of tree species. On the GMUG National Forests, every martin nest cavity 
found has been in aspen trees (Garrison pers. comm. 2017).  Some competition for nest cavities exists, 
primarily with species that migrate earlier than martin or have a greater ability to survive late spring cold 
weather events, but this is not thought to be strongly limiting for this species (Allen et al., 1952). If 
suitable cavities are in short supply, some success can be had with the artificial creation of cavities in 
naturally existing trees (Bull et al. 1997).  Installing artificial birdhouses, and proper management of 
them, can also be used to augment nest sites and increase the size of martin colonies and local 
reproductive success (Brown 1981).    
 
The introduced European starling and house sparrow compete with the purple martin for nest sites in parts 
of their North America range, but this does not appear to be a limiting factor for the purple martin on the 
west slope of Colorado at this time.  Like many bird species, Purple Martin are susceptible to blood 
parasites. These generally seem to have little impact on breeding or foraging success (Davidar et al. 2006, 
Wagner et al. 1997).  
 
6. Threats and Risk Factors 
Purple martins compete with other secondary cavity nesters for nest sites, and they experience a loss of 
nesting sites to species that migrate earlier. On the GMUG National Forests, competing species may 
include house wren, northern flicker, and hairy woodpecker.  Other common cavity nesters that use 
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similar habitat on the GMUG include tree swallow, violet-green swallow, red-naped sapsucker, mountain 
bluebird, and mountain chickadee; however these species appear to use smaller cavities and may be less 
likely to compete with martins for nests.   

Weather may also be a factor affecting nest success, particularly late season snow or cold spells (Stewart, 
1972).  Loss of nest sites by logging or selective removal is harmful to western montane populations 
(Richmond 1953, Tarof and Brown 2013).  Removal of nest trees through forest management activities 
could threaten local populations.  Maintenance of sufficient live cavity tree and snag densities within and 
adjacent to commercial harvest or non-commercial treatment areas is important to ensure maintenance of 
this key ecosystem characteristic for purple martin.    

Much of the aspen on the Paonia Ranger District occupied by this species is declining due to age and 
Sudden Aspen Decline residual mortality.  Many sites are no longer occupied due to trees falling down.  
Most documented nests are in live aspen trees.  Purple martins on the GMUG are dependent upon 
northern flickers and hairy woodpeckers for cavity creation for new sites.  There is a slight risk of loss of 
nest trees from firewood harvest, as some sites are at dispersed campsites.  Dennis Garrison, the District 
Wildlife Biologists for the Paonia Ranger District, marks all nest trees with "wildlife tree” signs for those 
that are not hazards to roads.  Areas in the immediate vicinity of nests, if known, are protected from 
harvest operations.  On the GMUG, particularly the Paonia Ranger District, there are martin colonies 
documented in close proximity to energy development (pads, roads, pipelines), as well as Western Area 
Power Administration power lines (Garrison pers. comm. 2017).    

7. Key literature: 
 
Allen, Robert W. and Margaret M. Nice (1952). A Study of the Breeding Biology of the Purple Martin 
(Progne subis) The American Midland Naturalist 47(3) 606-665  

Behle, W. H. 1968. A new race of the Purple Martin from Utah.  The Condor 70:166-169.  

Brown, Charles. 1981. The Impact of Starlings on Purple Martin Populations in Unmanaged Colonies. 
American Birds 35 (1981): 266–268. 

Bull, Evelyn L.; Parks, Catherine G.; Torgersen, Torolf R. 1997. Trees and logs important to wildlife in 
the interior Columbia River basin. Gen. Tech. Rep. PNW-GTR-391. Portland, OR: U.S. Department of 
Agriculture, Forest Service, Pacific Northwest Research Station. 55 p. 
 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 

Davidar, Priya and Eugene S. Morton. 2006. Are Multiple Infections More Severe for Purple Martins 
(Progne subis) than Single Infections? The Auk 123(1) 141-147.  
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http://explorer.natureserve.org/index.htm [05/03/2017]. 
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Colorado Field Ornithologists’ Journal 36:6-13.   
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The Condor 55(5) 225-249. 
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8. Map of Modeled Habitat and Known Occurrences: 

 
Figure 1.  Distribution of purple martin modeled habitat and occurrences on the GMUG National Forests. 
Modeled habitat consists of mature aspen within 1,000 feet of water.  Water sources include wetlands, 
ponds, lakes, and perennial streams. Sources of data for modeled habitat are GMUG FSVeg and the 
National Wetland Inventory.   
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Rhesus skipper (Polites rhesus)  
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of the Rhesus skipper 
Entity Status Status Definition 
NatureServe G4  

CNHP S2S3  
Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Polites rhesus (W.H. Edwards, 1878) is accepted as valid (ITIS 2016). Hesperia axius 
(Ploetz, 1883) is a taxonomic synonym. 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There is one know occurrence of this species in the planning area, from 1972 on the northern edge of the 
Gunnison National Forest in Mesa County. 
Table 2. Known Occurrence Frequency Within the Planning Area (NatureServe database) 

Known Occurrences in the past 20 years 1 
Year Last Observed 1972 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
The caterpillars depend on blue grama (Bouteloua gracilis) as the host species. Adults consume nectar 
from a variety of flowers, but Drummond’s milkvetch is singled out in some reports. The species is 
generally associated with shortgrass prairie. One brood is laid per year. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
Protection of host and nectar species is important within a larger context of shortgrass ecosystems. 
 
6. Threats and Risk Factors 
Shortgrass ecosystems have been subject to urbanization and agricultural conversion. This has decreased 
available habitat for the species, but is not an issue on the planning unit itself. 
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7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

River Otter (Lontra canadensis) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of River Otter. 
Entity Status Status Definition 
NatureServe 
Global 

G5T2 Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few populations 
or occurrences, steep declines, severe threats, or other factors. 

CNHP, 
NatureServe 
State 

S3S4 Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 

Colorado 
State List 
Status 

State 
Threatened, 
SGCN Tier 2 
 

Colorado List of Threatened and Endangered Species, Colorado Statewide 
Action Plan 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Lontra canadensis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
The species occurs broadly across much of North America and is considered reasonably secure overall. 
Severe declines in the 1800’s from unregulated fur harvest and habitat destruction extirpated or severely 
reduced populations in many parts of the United States, including much of the USDA Forest Service, 
Region 2 area. River otters were extirpated from Colorado and Nebraska, nearly extirpated from South 
Dakota and Kansas, and severely reduced in Wyoming (Boyle 2006).  
 

http://www.butterfliesandmoths.org/
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Armstrong (1972) noted historical specimens and reliable observations from the Yampa, White, 
Colorado, Gunnison, and Dolores rivers in western Colorado, and from the upper and lower reaches of the 
Arkansas and South Platte rivers in eastern Colorado.  
 
Regulation of trapping, improved water quality, and intensive management, including translocations, are 
actions that have re-established the species to much of its former range in North America. Reintroductions 
in Colorado have re-established river otters to some of its former range, and otter populations appear to be 
expanding into additional remaining suitable habitat (Boyle 2006). The current distribution of river otters 
in Colorado is likely the result of reintroductions by Colorado Parks and Wildlife since 1976 into the 
upper Colorado River (Rocky Mountain National Park), the Gunnison River (Delta and Montrose 
counties), the Piedra River (Archuleta County), and the Dolores River (Dolores County). River otters 
reintroduced to the Green River in northeastern Utah have apparently expanded their distribution 
downstream into northwestern Colorado (Boyle 2006). 
 
Currently, this species is documented in the plan area where portions of major streams occur (Figure 1). 
Documented occurrences by Colorado Parks and Wildlife (CPW), largely due to reintroductions by CPW, 
on and near the plan area include the following rivers: Uncompahgre, San Miguel, East, Taylor, North 
Fork Gunnison, and Gunnison Rivers. Occurrences are not documented in the Forest Service NRIS 
wildlife database or the Colorado Natural Heritage Program database.  
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Otters are highly mobile and often move in response to shifting availability of food. Home range size and 
location are dynamic seasonally. In Rocky Mountain National Park, annual home ranges of otters of both 
sexes ranged from 2 to 27 mi2, with an average of 12 mi2 (Mack 1985). On the Dolores River, Colorado, 
home ranges of otters during the first year after translocation varied from 3.5 mi2 in winter to 8.5 mi2 in 
summer, with spring and fall home range sizes intermediate (Malville 1990). Male home ranges are 
usually larger than those of females. Both sexes exhibit inter- and intrasexual overlap in home ranges, and 
home ranges tend to shrink in winter and exhibit less overlap (Boyle 2006).  
 
In the interior western United States, river otters most often inhabit stream-associated habitats (Melquist 
and Hornocker 1983, Mack 1985, Bradley 1986 summarized in Boyle 2006), but lakes, reservoirs, beaver 
ponds, and floodplain wetlands may occur within seasonal home ranges. Valley streams are preferred to 
mountain streams. In mountainous areas, headwater streams or stream reaches are often characterized by 
high gradient and low productivity and, therefore, do not provide quality habitat for river otters (Melquist 
and Hornocker 1983, Dubuc et al. 1990, summarized in Boyle 2006). 
 
The most important physical habitat attribute to river otters other than water is riparian vegetation, which 
provides security cover when they are feeding, denning, or moving on land. Riparian vegetation also 
enhances otter habitat by stabilizing banks (which reduces soil erosion and protects water quality), 
contributing nutrients and invertebrates to aquatic systems, providing shading for fish habitat, and 
encouraging beaver activity. 
 
Throughout their range breed from December to April, but in Colorado they probably breed in March and 
April (Melquist and Hornocker 1983, Fitzgerald et al. 1994, summarized in Boyle 2006). True gestation 
lasts 61 to 63 days, but because the fertilized egg does not implant in the uterus for 8 months or more, the 
time between copulation and parturition may reach 10 to 12 months. Young are born between February 
and April. Females retire to secluded locations to give birth and to rear young, generally using dens of 
other aquatic mammals, especially beaver bank dens. Other structures such as red fox burrows, beaver or 
muskrat lodges, dense riparian vegetation, log jams, brush piles, or talus may also be utilized for denning. 
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Fish form most of the river otter’s diet rangewide, and the presence of fish in suitable quantity typically 
constitutes an essential habitat component. River otters will also take crustaceans, mollusks, insects, 
birds, and mammals, occasionally in abundance but more often opportunistically (Knudsen and Hale 
1968, Reid et al. 1994a, Melquist et al. 2003, summarized in Boyle 2006). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Boyle (2006) describes the following conservation considerations for river otters:  
 

• Where river otters occur, or the potential exists for their recolonization, suitable otter habitat 
should be maintained, and potentially suitable, but degraded, habitat should be restored where 
opportunities may exist. At local scales, this requires maintenance of adequate streamflow (at 
least 50 cfs) and food resources, good water quality, riparian vegetation providing at least 50 
percent cover along banks, other cover in or along streams such as woody debris or boulders, and 
streamflow regimes that protect natural aquatic and riparian processes, ensuring the continued 
existence of river otter habitat.  

 
• Actions that alter instream flows, degrade or destroy riparian habitat, eliminate woody debris in 

streams, or reduce beaver activity should be modified where possible to alleviate impacts to river 
otter habitat.  

 
• Principal actions of concern on USFS lands include livestock grazing in riparian areas, timber 

harvest and fire management where they may affect riparian vegetation or stream siltation, 
recreational uses and road management along streams and in riparian areas, and water diversion 
and development projects.  

 
• Fisheries projects that increase fish (especially native species) and invertebrate biomass are likely 

to benefit river otters, but replacement of slower-swimming native fish with non-native salmonids 
may decrease prey availability for otters.  

 
• Mining and energy development should be managed to avoid water pollution because of the 

sensitivity of river otters to pollutants.  
 

• Identification of key habitat linkages, protection of those linkages from habitat degradation, and 
the restoration of degraded or severed habitat linkages where necessary. 

 
• At local scales, habitat consists of streamflow (at least 50 cfs) and food resources, good water 

quality, riparian vegetation providing at least 50 percent cover along banks, other cover in or 
along streams such as woody debris or boulders, and streamflow regimes that protect natural 
aquatic and riparian processes. 

 
6. Threats and Risk Factors 
 
In USFS Region 2, the primary limiting factors for river otters are habitat-related. Large areas of river 
habitat have been degraded by water depletions and water development, decline in water quality, loss of 
riparian vegetation, and heavy human settlement. These areas mostly occur beyond USFS lands, in 
valleys where private lands dominate. However, riparian vegetation degradation has also occurred on 
some federal lands from livestock grazing and other land uses (Boyle 2006). 
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Unregulated harvest of river otters for pelts was formerly a viable threat to the species and, along with 
habitat destruction, resulted in large declines in river otter abundance and distribution in North America. 
River otters are now protected from harvest in Colorado (Boyle 2006). 
 
River otters are highly vulnerable to pollution. Chronic pollution of waterways in Region 2 that could 
affect river otters is a greater issue in areas downstream of NFS lands where urban or industrial 
discharges or agricultural runoff contribute pollutants. Water pollution on NFS lands is primarily 
confined to areas where past or current mining activity contributes sediments, oils and greases, or heavy 
metals to rivers and streams (Rudd et al. 1986 cited in Boyle 2006). 
 
Other risk factors include human settlement, recreation, incidental trapping, and illegal take (Boyle 2006). 
 
7. Key literature: 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 
 
Boyle, S. 2006. North American River Otter (Lontra canadensis): a technical conservation assessment. 
[Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/northamericanriverotter.pdf [06/29/2015]. 
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8. Map of Known Occurrences and Modeled Suitable Habitat 

Highest order streams are most likely to contain the lower gradients and higher flows necessary to support 
river otters, corresponding to stream orders of 6 or higher. Streams meeting this criteria on the GMUG 
National Forests have not yet been identified for this overview. Yearlong sustained minimum streamflows 
of 50 cfs (cubic feet per second) as recommended by Boyle (2006) may not occur within all or portions of 
stream reaches of 6 orders or higher on the GMUG.  The following map depicts Colorado Parks and 
Wildlife species activity data for river otter concentration areas, winter range, and overall range for the 
planning area. 

 
Figure 1.  River otter range on the plan area (CPW Species Activity Mapping data) 
 

 
 

 

 

 

 



 

151 
 

Rocky Mountain Bighorn Sheep (Ovis canadensis canadensis) 
 
1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of Rocky Mountain Bighorn Sheep. 
Entity Status Status Definition 
NatureServe 
global 

G4 Species is Secure 
At very low risk or extinction or elimination due to a very extensive 
range, abundant populations or occurrences, and little to no concern 
from declines or threats. 

CNHP, 
NatureServe 
state (O. 
canadensis) 

S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive 
range and/or many populations or occurrences, but with possible 
cause for some concern as a result of local recent declines, threats, or 
other factors. 

Colorado State 
List Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive   Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
USDI FWS 
Critical Habitat 

N/A N/A 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Ovis canadensis canadensis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit: 
 
Rocky Mountain bighorn sheep are native to the Grand Mesa, Uncompahgre and Gunnison National 
Forests and surrounding area and have occupied suitable mountainous habitat since pre-settlement times.  
Although it is difficult to estimate how many bighorn sheep occurred on the Forest historically, the 
available information suggests that they were quite common and widespread.  By the late 1800’s, 
however, the number of bighorns decreased drastically in association with human settlement.  In contrast 
to deer and elk, bighorn sheep populations historically declined sharply during the early settlement years 
of the West and have never recovered. Fewer than 80,000 bighorn sheep are believed to roam the west 
from Canada to Mexico, compared to an estimated 1.2 million head of bighorn that existed at one time 
(Krausman and Shackleton 2000).    
 
As of March 2018, there are 14 bighorn sheep Game Management Units with occupied range that occur 
entirely or partially on the Grand Mesa, Uncompahgre and Gunnison (GMUG) National Forests that 
support approximately 1,285 individuals (2017 Rocky Mountain bighorn sheep post-hunt population 
estimates).  Five of these herds’ occupied range border or minimally overlap the Forest (S11 Collegiate 
Peaks, S17 Collegiate South, S10 Trickle Mountain, S52 Rock Creek, and S69 Cochetopa), and are 
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included in this estimate. However, these five herds likely spend more time in portions of their range 
outside of the GMUG National Forests, yet are still influenced by the GMUG National Forests.  These 
five herds are estimated to total 405 individuals (32% of the overall total above).  Disease epizootic 
events are likely the most influential factor affecting population trends.  While 14 Game Management 
Units have occupied range overlapping the GMUG, there are four additional Game Management Units 
with boundaries that overlap the GMUG but do not have occupied range overlapping the GMUG.  
Impacts of GMUG management actions should be evaluated for these herds, due to their close proximity 
to the GMUG.  These herds are: S-55 (Natural Arch; RBS-26; 2017 post-hunt pop. estimate of 15), S-71 
(West Needles, RBS-28; 2017 post-hunt pop. estimate of 60), S-80 (Black Canyon, RBS-29; 2017 post-
hunt pop. estimate of 30), and S-81 (Lower Lake Fork/Gunnison River, RBS-30; 2017 post-hunt pop. 
estimate of 10).    
 
Table 2. Known Occurrence Frequency within the Planning Area 

Known Occurrences Numerous 
Year Last Observed 2018 

 
Although bighorn populations on the GMUG National Forests have undergone periodic fluctuations, the 
long-term population trend has followed that of herds elsewhere in Colorado.  Many bighorn herds as 
they exist today are small remnants that have persisted in the most productive or isolated portions of their 
ranges.  There is ample unoccupied habitat available for herd expansion.  Eight of the 14 Rocky Mountain 
bighorn sheep herds on/partially on the GMUG contain 100 individuals or more, which is considered by 
several authorities to be a minimal size for viability (Smith et al. 1991, Singer et al. 2001, New Mexico 
Department of Game and Fish 2005).      
 
Table 3. Population Trend of Rocky Mountain Bighorn Sheep Game Management Units with occupied range on or partially on 
the GMUG National Forests, based on Colorado Parks and Wildlife post-hunt population estimates. 
(http://cpw.state.co.us/thingstodo/Pages/Statistics.aspx).  

 
N/A – data not available.  The Fossil Ridge herd was included in the post-hunt population estimate for the S-26 Taylor River herd 
from 2002 – 2004.  S-26 and S-70 were split in 2005.  As of 2018, S-26 and S-70 are now managed as hunted populations by 
Colorado Parks and Wildlife.  
 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
S-10* Trickle Mountain RBS-11 55 55 50 50 50 45 45 40 35 35 35 35 35 35 35 35
S-11* Collegiate North RBS-12 160 160 160 160 160 160 160 160 100 100 100 100 125 125 125 125
S-13* Snowmass East RBS-13 75 115 115 110 110 110 70 60 60 60 60 70 70 70 70 100
S-17* Collegiate South RBS-12 100 100 100 100 100 100 200 200 200 200 200 200 200 150 150 125
S-20* Marshall Pass RBS-11 75 75 75 75 75 75 50 50 40 40 35 30 30 40 40 60
S-21* Cow Creek/Wetterhorn Peak RBS-21 80 80 90 100 110 125 125 130 140 250 250 225 225 225 250 250
S-22* San Luis Peak RBS-22 80 80 80 80 85 85 80 90 90 75 70 70 60 60 80 100
S-24* Battlement Mesa RBS-34 20 20 20 20 25 30 50 50 50 50 50 50 50 60 60 65
S-26 Taylor River RBS-23 135 135 150 75 75 70 35 30 25 25 30 30 30 30 40 40
S-33* Lake Fork/Pole Mountain RBS-21 25 25 60 60 90 90 90 150 170 150 150 135 135 135 135 135
S-52 Rock Creek (Cathedral) RBS-22 20 20 20 25 25 25 25 25 25 20 20 20 20 20 20 20
S-54* West Elk - Dillon Mesa RBS-25 130 130 110 110 105 100 90 80 95 125 125 125 125 125 125 100
S-69* Cochetopa RBS-27 65 65 55 55 55 50 50 50 50 80 80 80 100 100 100 100
S-70 Fossil Ridge RBS-23 N/A N/A N/A 60 55 50 15 15 15 20 25 25 25 25 25 30

1020 1060 1085 1080 1120 1115 1085 1130 1095 1230 1230 1195 1230 1200 1255 1285

Game 
Management 
Unit Unit Name

Data 
Analysis 
Unit

 ntain Bighorn Sheep total post-hunt population estimate

Post-hunt Population Estimate by Year**

* Units with recent public hunting seasons.
** Basis for population estimates for these herds includes coordinated ground count, aerial count, general agency observations (by CPW, USFS, BLM, USGS, or NPS), and public 

http://cpw.state.co.us/thingstodo/Pages/Statistics.aspx
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Figure 1.  Post-hunt population trend for the herds on or partially on the GMUG National Forests.  
 
4. Brief description of natural history and key ecological functions:  
 
Rocky Mountain bighorn sheep are characterized by low reproductive rates, long life spans, and 
populations adapted to live near carrying capacity in relatively stable environments (Geist 1971).  
 
Bighorn sheep are a sexually dimorphic species with ewes that may weigh 190 pounds and rams may 
weigh greater than 300 pounds.  Large-horned, older rams do much of the breeding, though younger rams 
will breed opportunistically (Hogg and Forbes 1997).  Rams may breed several ewes; however, they are 
not territorial nor do they form harems, but rather are serial polygynists.  Ewes generally first breed at 2.5 
years and give birth to one lamb after a gestation period of 180 days.  Although twins have been 
documented in both wild and captive bighorn sheep it occurs infrequently (Eccles and Shackleton 1979).  
 
In the southern Rocky Mountains, bighorn sheep generally breed from late October through late 
December with the peak breeding season occurring from about mid-November to mid-December 
(Beecham et al. 2007).  Most lambs are born from late April through early June, with few lambs born 
after mid-June.  Bighorn sheep generally have a life span of 10-14 years, although exceptions as old as 18 
years have been reported (Geist 1971). Mortality tends to be high the first year, low from ages 2-8, and 
then increases after age nine (Lawson and Johnson 1983).  
 
Bighorn sheep are social animals that live in groups most of the year. Ewe groups (comprised of adult 
ewes, yearling ewes, lambs, and young rams) generally are larger than ram groups especially during late 
spring and early summer when nursery bands may contain 25-100 animals (Lange 1978). Mature rams 
generally remain solitary or in bachelor groups except during the pre-rut and rut periods (November- 
January), when rams and ewes gather on the same range.  
 
Bighorn sheep eat a wide variety of plants with diets that vary seasonally and throughout their geographic 
range (Cooperrider and Hansen 1982, Rominger et al. 1988). Succulent vegetation in summer and snow 
and ice in winter help bighorns to survive for long periods without freestanding water.  Forbs generally 
dominate the diet, followed by grasses, and lastly browse (Krausman and Shackleton 2000). However, 
some low-elevation Rocky Mountain bighorn sheep populations have diets dominated by the leaves of 
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browse species, particularly true mountain-mahogany (Rominger et al. 1988). Bighorn sheep also use 
mineral licks, especially during summer when green, potassium-rich forage is consumed. 
 
Unlike other ungulates in which young disperse to new areas, bighorn sheep pass knowledge of home 
ranges and migration routes from one generation to the next. Therefore, bighorn sheep do not typically re-
colonize ranges where they have been extirpated.  Translocations are generally required to establish new 
populations (Singer and Gudorf 1999).  
 
Climate, elevation, and latitude influence the vegetative structure and composition in bighorn sheep 
habitat. Within individual home ranges, different habitats meet the specific requirements of wild sheep, 
including foraging, resting, mating, lambing, thermal cover, and predator avoidance (Risenhoover and 
Bailey 1985). Seasonal use of different slopes and aspects results in a mosaic of plant communities and 
phenological patterns which provide foraging and security opportunities for bighorn sheep (Valdez and 
Krausman 1999). 
 
Warm temperatures on south-facing slopes result in earlier green-up, marking the transition from winter 
range to spring range. During the spring green-up, mineral licks appear to be an important component of 
bighorn sheep habitats where soils are derived from granitic materials. As temperatures continue to rise 
during late spring and early summer, bighorn sheep make greater use of north, east, and west-facing 
slopes at higher elevations for foraging.  Alpine meadows and high elevation plateaus are important 
summer foraging areas for many Rocky Mountain sheep populations (Shannon et al. 1975). The elevation 
and aspect preferred by bighorn sheep varies according to forage succulence and ambient temperature. 
 
While bighorns feed in open areas, they are rarely found more than 0.25 miles (400 m) from escape cover, 
where they have an advantage over most predators (Oldemeyer et al. 1971, Krausman and Leopold 1986, 
Krausman and Bowyer 2003).  Bighorn sheep rely on keen vision to detect predators, and on rapid 
mobility on steep terrain as the principal means of avoiding predators (Geist 1971). Thus, open, steep 
terrain is the defining component of bighorn sheep habitat (Risenhoover et al. 1988, Krausman and 
Shackleton 2000). Talus slopes, rock outcrops, and cliffs provide habitat for resting, lambing, and escape 
cover. Adult male sheep are known to move farther away from security cover than females.  Young rams 
in particular have a propensity to wander great distances from escape cover, particularly during the 
breeding season (Schommer and Woolever 2001).  
 
Escape terrain is critical for ewes during lambing, even to the extent that they will sacrifice access to high 
quality forage for security (Cook 1990, Bleich et al. 1997). Both ewes and lambs are vulnerable to 
predation immediately prior to and for one to two days after parturition.  Adult female bighorns exhibit 
strong fidelity to parturition sites and often use the same lambing grounds year after year.  In the Rocky 
Mountains, lambing areas are usually on or very close to wintering areas (Geist 1971). 
 
Key elements of winter ranges for bighorn sheep include low snow depth and wind-swept areas with 
sufficient forage and adjacent escape terrain for eluding predators (Krausman and Bowyer 2003). Wind, 
cold temperatures, and heavy snow accumulation are likely limiting factors for Rocky Mountain bighorn 
sheep in some areas.  Stelfox (1975) suggested that the critical snow depth for Rocky Mountain bighorn 
lambs was 12-17 inches (30 to 44 cm), 13-19 inches (32 to 48 cm) for yearlings and adult females, and 
14-21 inches (36 to 54 cm) for adult males.  Consequently, most bighorn winter ranges occur on steep 
south, southwest, or southeast-facing slopes where maximum heat gain reduces cold stress and snow 
cover, and increases the availability of forage (Geist 1971, Krausman and Bowyer 2003).  In some areas, 
bighorn sheep may remain at or move to high elevation, wind-swept ridges to avoid heavy snow depths at 
lower elevations (Geist 1971, Geist and Petocz 1977). Snow quality and the proximity of security cover 
are other factors influencing sheep use of winter ranges. 
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5. Overview of ecological conditions for recovery, conservation, and viability:  
 
An extensive conservation assessment for bighorn sheep was completed for the adjacent Rio Grande 
National Forest with details available regarding the ecological conditions for recovery, conservation, and 
viability (USDA Forest Service 2010). This document was reviewed and applicable information on 
ecological conditions for recovery, conservation, and viability was considered for the GMUG National 
Forests.   
 
Habitat relationships and ecological needs for bighorn sheep on the GMUG National Forests are similar 
to that described elsewhere for Colorado.  Most bighorn sheep populations occur in steep, mountainous 
terrain in the alpine, subalpine and montane zones.  Most herds display elevational migrations which vary 
by season although some herds remain in the alpine zone throughout the year.  There is ample unoccupied 
habitat for herd expansion on the Forest, but most herds experience limited growth due to past disease 
events. Ecological conditions for recovery, conservation, and viability of bighorn sheep herds on the 
Forest includes: 
 

• Effective separation from domestic sheep.  Effective separation is defined by science-based 
estimates of bighorn sheep core herd range and movements across the landscape in relationship to 
domestic sheep areas, and managing potential contact rates to an acceptable level to reduce the 
risk of disease transmission. 

• Re-establishment of a meta-population structure where genetic interchange can occur between 
herds at a landscape scale. 

• Within individual home ranges, habitat components that meet the foraging, resting, mating, 
lambing, thermal cover, and predator avoidance requirements.    

• Ecological processes, such as wildfire, that help maintain adequate forage resources in the core 
herd home range, particularly in close proximity (~ 500 meters) of escape terrain.   

• Adequate seclusion on important lambing and winter range areas.  Management of   human 
disturbances spatially and temporally near these key habitats. 

 
6. Threats and Risk Factors 
 
All known threats and risk factors described for the Southern Rocky Mountains in the R2 Species 
Conservation Assessment (Beecham et al.2007) were reviewed in relationship to GMUG National Forests 
bighorn sheep herds.   
 

• Disease Epizootics:  In Colorado, the susceptibility of bighorn sheep to pathogens introduced by 
domestic sheep is regarded as the primary factor limiting bighorn sheep populations (George et 
al. 2009).  Mycoplasma ovipneumoniae, which is the key pathogen behind pneumonia outbreaks 
and is acquired through contact with domestic sheep or already-infected bighorn sheep, has been 
documented in some bighorn herds on the Forests.  Other respiratory pathogens documented in 
bighorn herds on the Forest include parainflenza-3 (PI-3) and bovine respiratory syncytial virus 
(BRSV).  Based on disease occurrence information from Colorado Parks and Wildlife, disease 
has been documented in 13 Game Management Units with occupied range on or partially on the 
GMUG.  Of those, die-offs are documented in eight of them.  Die-offs affected all age-classes, 
and typically followed with low lamb recruitment.  Disease morbidity (persistence in a herd) is 
documented in 11 Game Management Units with occupied range on the GMUG.  Morbidity is 
documented in four herds without die-offs, and in seven herds with die-offs. Note: Further 
evaluation of the potential risk for disease transmission between domestic sheep and Rocky 
Mountain bighorn sheep herds on the GMUG will be conducted for the Forest Plan Revision.  

• Habitat Quality and Quantity:  Based on professional opinion and field observations by Forest 



 

156 
 

Service and CPW biologists, habitat conditions are not considered a primary limiting factor for 
bighorn sheep herds on the GMUG National Forests and appear adequate to support existing or 
expanding herd populations.  For a few units, certain areas have moved away from desired 
conditions for bighorn sheep due to succession of vegetation related to wildfire suppression.  In 
these cases, habitat conditions could be improved by implementing prescribed fire or mechanical 
treatments.  Although perhaps important to some local herds, disruption of access to trace mineral 
supplies is not considered a limiting factor to Colorado bighorn sheep populations (Ramey and 
Carpenter 2007 in George et al. 2009).  One emerging habitat phenomenon involves the extensive 
mortality of conifer trees in the subalpine spruce-fir zone.  The Rocky Mountain subalpine 
spruce-fir forest vegetation type provides a common interface with the alpine tundra and montane 
grassland habitats that most bighorn sheep herds occupy.  A current spruce beetle outbreak has 
led to extensive mortality of mature Engelmann spruce trees in this interface, and the dense forest 
cover once considered a barrier to most bighorn sheep movement now supports very little canopy 
cover.  What these open forest conditions mean to bighorn sheep habitat ecology and movements 
has not yet been studied. 

• Herd Size and Loss of Genetic Diversity:  In pre-settlement times, it is likely that most of 
Colorado’s bighorn populations existed as large metapopulations that interacted over large areas 
and maintained high genetic diversity.  Currently, large-scale movements and herd interactions 
have been greatly restricted because most extant populations occur as small, isolated herds 
separated by landscape habitat fragmentation factors such as roads, towns, urban home-sites, and 
other human developments on private lands in the broader landscape.  The recent open canopy 
conditions due to the spruce beetle outbreak may temporarily facilitate greater movements across 
the landscape, which may be a positive factor for greater genetic exchange but perhaps a negative 
factor for disease transmission.    

• Human Disturbance, Development and Habitat Fragmentation:  Human disturbances, 
development, and habitat fragmentation on the GMUG, while certainly influential, are not 
considered a primary limiting factor for bighorn sheep herds on the GMUG National Forests.  In 
some units, recreation or other potential human disturbances warrant further site-specific 
evaluations for possible influences on local bighorn herds (e.g. development and recreation in 
S26 – Taylor River herd).  However, development on private lands in the broader landscape, 
combined with highways, roads, and other human infrastructure is a concern in some areas, 
particularly where highways intersect core herd home range or disrupt movements to resource 
needs such as water or contribute to increased mortality risk from vehicle collisions.  
Fragmentation on non-federal lands combined with small herd size and the presence and 
continued risk of transmitted diseases are primary factors limiting the restoration of large, 
interconnected herds on Forest and between adjacent public land management units.  

• Competition:  Competition with domestic and wild ungulates can potentially influence bighorn 
sheep.  From a forage perspective, bighorn sheep have the most dietary overlap with domestic 
sheep, cattle, and elk and less overlap with species such as mule deer.  On Trickle Mountain 
(S10), the average year-round dietary overlap with pronghorn antelope was also fairly high at 
45%.  The Trickle Mountain study did not include domestic sheep, which had been removed at 
the time but are known to have the highest dietary overlap and utilize many of the same habitats 
as bighorn sheep.  In regards to livestock, the study found that although bighorns and cattle have 
a high dietary overlap, the impact of cattle was limited to only about 5% of the critical bighorn 
sheep range because cattle primarily remained close to water and used areas with less slope.  
However, other researchers have reported that cattle were serious dietary competitors with 
bighorn where their habitats overlapped, and also compete through spatial displacement (several 
authors in Beecham et al. 2007).  The impact on bighorns due to an apparent social intolerance of 
cattle (except in extreme cases, such as the 2007/2008 winter conditions that resulted in the S-70 
Fossil Ridge herd mixing with cattle on private land eating hay) has resulted in displacement 
from traditional range areas and disruption of the lamb-rearing season (Taylor 2001, Beecham et 
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al. 2007).  On the GMUG National Forests, however, there is usually little range overlap between 
cattle and bighorn sheep and any potential forage competition from livestock most likely involves 
domestic sheep in the sheep allotments that overlap bighorn herd ranges.   
 
In regards to native ungulates, potential competition with elk is likely on the GMUG National 
Forests.  Elk can have greater negative effects on bighorn sheep than other wild ungulates 
because they are much larger, have a broader dietary overlap with bighorn sheep, and can gather 
in large herds on traditional bighorn habitat summer range in the alpine zone (George et al. 2009).  
On Trickle Mountain, the year-round dietary overlap between elk and bighorn sheep averaged 
68% and increased to as high as 76% during the spring (Bailey and Cooperrider 1982).  Elk in 
alpine habitats overlapping with bighorn sheep range may be of particular concern for forage 
competition between the two species.  The degree to which bighorn sheep herds on the GMUG 
National Forests are affected by elk forage competition is not known.    
 

• Harvest:  Current harvest rates in most herds in Colorado involve less than three percent of the 
estimated post-hunt herd size and primarily involve rams.  These numbers are considered small 
enough that in most cases hunting is unlikely to have much effect on bighorn sheep populations.  
Hunting is not considered a primary limiting factor for any bighorn sheep herd on the GMUG 
National Forests.  The following bighorn sheep Game Management Units have recent public 
hunting seasons (as of 2016): S-10, S-11, S-13, S-17, S-20, S-21, S-22, S-24, S-33, S-54, S-69, 
and S-62 (Desert bighorn sheep unit).  Units S-26 and S-70 have not had public hunting seasons 
in about a decade, due to small herd size. As of 2018, S-26 and S-70 are now managed as hunted 
populations by Colorado Parks and Wildlife.     

• Predation:  Common predators of bighorn sheep in Colorado include mountain lion, coyote, black 
bear, and domestic dogs.  Additional predators of lambs include bobcats, golden eagles, and red 
fox.   For most Rocky Mountain bighorn sheep populations in Colorado, there is little evidence 
that lion predation is limiting bighorn sheep numbers.  However, lion predation has been found to 
be a significant source of Rocky Mountain bighorn sheep mortality in individual field studies and 
in some cases numerous losses can be attributable to a single lion (Viera 2007 in George et al. 
2009).  Predation is not considered a primary limiting factor for bighorn sheep herds on the 
GMUG National Forests however, other threats could compound the effects of predation. For 
example, if disease or other factors reduce herd size below the threshold for population viability, 
then predation on that herd would become a limiting factor.  As a bighorn sheep group size 
decreases, other factors that are not normally a concern become limiting factors.    

• Interagency and Cross-Boundary Management Coordination:  The core herd home range and/or 
summer source habitat for several bighorn sheep herds on the GMUG National Forests are shared 
with adjacent Forest Service units and/or Bureau of Land Management (BLM) units.  In some 
cases, domestic sheep allotment permittees are also shared between the land management 
agencies.  Coordination and consistency of management approaches regarding risk of contact 
with domestic sheep, monitoring, permit administration, and communication is critical to bighorn 
sheep management across the landscapes that support their long-term viability and population 
persistence.  In some areas of the GMUG National Forests, there are multiple Game Management 
Units combined by CPW into Data Analysis Units (DAU) involving connected populations that 
extend beyond the Forest boundary.  This highlights the need for cross-boundary cooperation 
regarding bighorn sheep management. Examples include DAU RBS-12 (Collegiate North and 
Collegiate South, shared with the Pike/San Isabel National Forest), RBS-13 (Maroon Bells-
Snowmass, shared with the White River National Forest), RBS-22 (San Luis Peak, shared with 
the Rio Grande National Forest; and Rock Creek, shared with Gunnison BLM), RBS-11 
(Marshall Pass and Trickle Mountain, shared with the Pike/San Isabel and Rio Grande National 
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Forests), RBS-21 (Lake Fork/Pole Mountain and Cow Creek/Wetterhorn Peak, shared with the 
Gunnison BLM and Rio Grande National Forest, and RBS-25 (Dillon Mesa – West Elk, shared 
with the Gunnison BLM).  
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8. Map of Modeled Habitat and Known Occurrences  
Although not reflected in this document, Colorado Parks and Wildlife has developed habitat suitability 
GIS layers and defined seasonal habitat maps for Rocky Mountain bighorn sheep.  The GMUG will 
coordinate with Colorado Parks and Wildlife to apply modeled habitat to the plan area. This information 
will be used in the forthcoming risk-of-contact assessment.   

Individual bighorn sheep are known to frequently leave their core herd home range and wander on 
exploratory movements (forays) presumably through mapped summer source habitat.   

The map in Figure 2 displays bighorn sheep game management units (GMUs) and general occupied range 
based on the 2009 Colorado Bighorn Sheep Management Plan (George et. al. 2009).   Bighorn sheep 
herds associated with the GMUG National Forests are narrated in the text box. The map in Figure 3 
displays bighorn sheep GMUs and bighorn overall ranges on the GMUG National Forests.   
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Figure 2.  Rocky Mountain and Desert Bighorn Sheep Game Management Units (GMUs), and general 
occupied range in Colorado and the GMUG National Forests.   
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Figure 3.  Rocky Mountain Bighorn Sheep Game Management Units and Overall Range on the GMUG 
National Forests 

 

 

Sage Sparrow (= Sagebrush Sparrow) (Amphispiza belli [a.k.a. 
Artemisiospiza nevadensis]) 

 
1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of Sage Sparrow. 
Entity Status Status Definition 
NatureServe 
global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

CNHP, 
NatureServe 
state. 

S3B Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. (B=Breeding Only) 
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Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A  
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Amphispiza belli is accepted as valid (ITIS 2015). 
 
Based on differences in mitochondrial DNA, morphology, and ecology, this species was recently split, 
with two species resulting:  Bell's Sparrow (Artemisiospiza belli) and Sagebrush Sparrow (Artemisiospiza 
nevadensis). See the 54th Supplement of the AOU Checklist for details (Martin and Carlson 1998, 
updated).  
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Rangewide breeding distribution includes portions of Washington, Oregon, California, Nevada, Idaho, 
Wyoming, western Colorado, and northwestern New Mexico. Migrants from Colorado winter in Arizona, 
New Mexico, southern Nevada and northern Mexico (CPW 2005). 
 
There is one reported occurance of this species in the planning area, on Grand Mesa NF, northeast of 
Colbran in Mesa County (Natureserve). Natureserve also shows additional sightings in the lower 
elevations that surround the forests, citing data from RMBO. Colorado Parks and Wildlife (2005) show 
the closest expected distribution occurs in the San Luis Valley. Rocky Mountain Bird Observatory 
observation database (RMBO 2015) shows no occurrences within the planning area, and only one 
reported occurrence nearby, near Montrose. NRIS shows twenty sightings in the area surrounding the 
NFS lands but no sightings on the planning unit itself. 
 
 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 1 
Year Last Observed 1993 

  
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
Sage sparrows arrive in Colorado to breed from February to late April and depart around mid-October. 
They nest primarily in shrubs, but will occasionally nest on the ground, usually early in the breeding 
season. They can produce up to 3 clutches in a breeding season, with 3 to 5 eggs in a clutch (Andrews and 
Righter 1992; Righter et al. 2004, Martin and Carlson 1998, all cited in CPW 2005).  
 
Sage sparrows are categorized as a ground-foraging omnivore during breeding season, and as a ground-
gleaning granivore during nonbreeding period (DeGraaf et al. 1985, Polis 1991 cited in Martin and 
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Carlson 1998). Foods taken during breeding season include adult and larval insects, spiders, seeds, small 
fruits, and succulent vegetation. Fall, winter, and early-spring foods include small seeds, plant material, 
and insects when available. 

 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]: 
 
This species is considered a sagebrush obligate. Colorado Breeding Bird Atlas (Lambeth 1998 cited in 
CPW 20005) reported about 82 percent of sage sparrow occurrences in big sagebrush habitats and 18 
percent in other shrubland types or pinyon-juniper woodlands. Breakdowns of occurrences are as follows: 
 

64% - lowland sagebrush shrubland 
18% - mountain sagebrush shrubland 
11% - tall desert shrubland 
4% - pinyon-juniper woodlands 
3% - mountain shrubland 

 
Petersen and Best (1985) found that mean canopy coverage of sagebrush shrubs around nest sites was 
significantly lower, height of nest shrubs was significantly taller, and shrubs around sage sparrow nest 
sites were significantly more clumped than representative samples from the study area. Mean sagebrush 
canopy cover was 23 ± 9percent, mean nest shrub height was 26 ± 5 inches, mean herbaceous plant cover 
was 9 ± 12 percent, mean litter cover was 6 ± 8 percent, and mean bare ground percentage was 51 ± 30. 
Ninety-six percent of nests were placed in shrubs that with 75 percent or more living branches, and nests 
were never placed in dead portions of shrubs (CPW 2005). 
 
6. Threats and Risk Factors 
 
For sage sparrows in the shrublands of the Intermountain West, loss, fragmentation, and degradation of 
sagebrush habitat are primary concerns (Knick et al. 2003; Knick and Rotenberry 2002). 
 
In the Colorado sagebrush assessment area, where sagebrush makes up about 74 percent of sage sparrow 
suitable habitat, threats to sagebrush are major concerns also. Sage sparrow sagebrush habitat in the 
assessment area is at risk of four widespread threats modeled in the Colorado sagebrush conservation 
assessment and strategy. These are, in decreasing order of magnitude: encroachment by invasive 
herbaceous plants, energy development, pinyon-juniper encroachment, and residential development 
(CPW 2005). In addition, sage sparrows are known hosts for brown-headed cowbird parasitism (Holmes 
2003).  
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Holmes, J.A. and M.J. Johnson (2005, January 11). Sage Sparrow (Amphispiza belli): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/sagesparrow.pdf [07/01/2015]. 
 
Martin, John W. and Barbara A. Carlson. 1998. Sage Sparrow (Artemisiospiza belli), The Birds of North 
America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of North 
America Online: http://bna.birds.cornell.edu/bna/species/326 [07/01/2015]. 
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http://explorer.natureserve.org/index.htm [05/24/2016]. 
 
Peterson, K.L. and L.B. Best. 1985. Nest-site selection by sage sparrows. Condor 87: 217-221. 
 
Rawinski, J.J. 2004. Birds of the Rio Grande National Forest and San Luis Valley area. Unpublished 
Report. 35 pp. 
 
Rocky Mountain Bird Observatory (RMBO). 2015. Rocky Mountain Avian Data Center. Accessed online 
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Spotted bat (Euderma maculatum) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Spotted Bat 
Entity Status Status Definition 
NatureServe 
global 

G4  

CNHP, 
NatureServe 
state 

S2  

Colorado State 
List Status 

SGCN Tier 1 
 

Species of Greatest Conservation Need Tier 1 

USDA Forest 
Service 

Region 2 
Sensitive 

 

USDI FWSb  Former “Candidate” species until designation framework was modified in 
1996. No current status. 

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Euderma maculatum (J.A. Allen, 1891) is accepted as valid. (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are no records of this species on the planning unit. There are multiple sightings around Montrose 
and west of Nucla, suggesting the possibility that the species is present on the forest but has simply not 
been documented. This is supported by the species natural dispersed population status owing to the lack 
of large maternal roosting colonies common to other bat species.  

http://rmbo.org/v3/avian/ExploretheData.aspx
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Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Unlike most species of bats, Spotted bats do not roost in large colonies in caves, mines, or abandoned 
structures.  Roosting sites do not seem to be a limiting factor for this species.  
 
There is some use of Ponderosa Pine habitat, but possibly only in mid-summers. The bats may roost in 
one environment and forage in another, possibly choosing roost sights with close proximity to multiple 
habitat types to allow them to choose the most productive foraging habitat on a daily or seasonal basis. 
 
In warmer climates spotted bats may stay in the same general area year-round. There are no records of 
this species wintering in Colorado. It may be that the species over-winters in yet-undiscovered 
hibernacula, but it seems more likely that the species migrates to warmer climates. 
Migration routes and wintering grounds have not yet been discovered, however. 
 
There is some indication that spotted bats rest or roost in cracks between or under rocks on cliffs in steep 
walled canyons. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Luce et al recommend protection of roosting habitat as the most important aspect of the conservation of 
this species. Unfortunately, this species roosting preferences seem to be variable and not well understood 
– everything from cracks and crevices and cliffs and steep areas to small abandoned buildings.   
 
Protection of foraging habitat can also be important, as well as protection of water sources. Spotted bats 
need to be able to approach and depart water sources at a fairly shallow angle to be able to skim drink 
without crashing into the water. This may require some removal of vegetation or artificial barriers near 
water sources that may be used by the bats. 
 
In areas with mining or with oil and gas production, care needs to be taken to keep bats out of settling 
ponds, cyanide ponds, or other areas with toxic water. Bats can also be susceptible to poisoning from 
insecticide application. The welfare of bats needs to be considered when planning insect control activities 
and programs. 
 
 
Threats and Risk Factors 
Key literature: 
Colorado Parks and Wildlife. 2015. Statewide Action Plan. Accessed online at: 
http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx [03/29/2018] 

ITIS (Integrated Taxonomic Information System). 2015. Accessed online 06/01/2015 at: 
http://www.itis.gov/ 

http://cpw.state.co.us/aboutus/Pages/StateWildlifeActionPlan.aspx
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Luce, R.J. and D. Keinath. 2007. Spotted bat (Euderma maculatum): a technical conservation assessment. 
[Online] USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/spottedbat.pdf  (accessed 07 June 2016) 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

 (Pale) Townsend’s big-eared bat (Corynorhinus townsendii (pallescens)) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Townsend’s Big-eared Bat. 
Entity Status Status Definition 
NatureServe 
global 

G3G4 T3T4 Species is Vulnerable 
At moderate risk of extinction or elimination due to a fairly restricted range, 
relatively few populations or occurrences, recent and widespread declines, 
threats, or other factors. 

CNHP, 
NatureServe 
state 

S2 Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few populations 
or occurrences, steep declines, severe threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb None N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 

 
Genus/species Corynorhinus townsendii (pallescens) is accepted as valid at both the species and 
subspecies levels (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Corynorhinus townsendii occurs throughout the west and is distributed from the southern portion of 
British Columbia south along the Pacific coast to central Mexico and east into the Great Plains, with 
isolated populations occurring in the central and eastern United States (WBWG 2005). The species can be 
found throughout Colorado except on the eastern plains. Distribution is strongly correlated with the 
availability of caves and cave-like roosting habitat, with population centers occurring in areas dominated 
by exposed, cavity forming rock and/or historic mining districts. (Ellison et al. 2004, CPW 2015).  
 

http://www.fs.fed.us/r2/projects/scp/assessments/spottedbat.pdf
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One C. townsendii occurrence has been reported one the planning unit from 1955. Overall abundance, 
distribution, and trend information for this species within the planning area is not available. There are 
multiple sightings close to the planning area including some sightings on private lands surrounded by the 
planning unit (Crested Butte). This suggests that the species may be more widely present on the forest 
than is documented, and at a minimum probably makes hunting forays onto NFS lands even if there are 
no maternity colonies present. 
 
Table 2. Known Occurrence Frequency Within the Planning Area (Colorado Parks and Wildlife records, 
communicated to GMUG via comments) 

Known Occurrences in the past 20 years 1 
Year Last Observed 2018 

Colorado Parks and Wildlife has communicated to us that they have records of the species’ presence in 
the plan area “in a mine on the Uncompagre”. This database is stored in CPW’s bat database. 
 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
In Colorado, C. townsendii is reported to occur across all four of the state’s ecoregions (i.e., Wyoming 
Basin, Colorado Plateau, Southern Rocky Mountains, Central Shortgrass Prairie) and in at least five 
community types (i.e., Saxicoline brush, sagebrush, semi-desert scrub, pinyon-juniper woodland, 
ponderosa pine woodland) (Ellsion et al. 2003a cited in Gruver and Keinath 2006). Occurrence of roost 
site up to elevations of 10,000 feet indicates the species may also occur in lodgepole pine and spruce-fir 
communities (Siemers 2002 cited in Gruver and Keinath 2006).  
 
Townsend’s big-eared bat requires spacious cavern-like structures for roosting during all stages of its life 
cycle, most notably for maternity and winter roosting. Typically, they use caves and mines (Pierson et al. 
1999 cited in Gruver and Keinath 2006), but has also been reported to utilize buildings, bridges, rock 
crevices and hollow trees as roost sites (Ellison et al. 2004). Size of roost opening may influence the 
accessibility of predators to roosts and tends to regulate and maintain temperature and humidity profiles 
(Richter et al. 1993, Roebuck et al. 1999, cited in Gruver and Keinath 2006).  
 
Mating generally occurs between October and February in both migratory sites and hibernacula. 
Maternity colonies form between March and June (based on local climactic factors), with a single pup 
produced between May and July. Males remain solitary during the maternity period. Winter hibernating 
colonies are composed of mixed-sexed groups that can range in size from a single individual to colonies 
of several hundred animals in the western U.S. (Ellison et al. 2004). 
 
The species has been documented foraging in edge habitats along streams, adjacent to and within a 
variety of wooded habitats (see above). It often travels large distances while foraging, including 
movements of over 10 miles during a single evening. Over 90% of its diet is composed of moths. 
Seasonal movement patterns are not well understood, although there is some indication of local migration, 
perhaps along an altitudinal gradient (Ellison et al. 2004). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Gruver and Keinath (2006) identified the following management considerations to insure for long-term 
persistence of Townsend’s big-eared bat: 
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Institution of long-term education program: Conveying the positive benefits of bats and dispelling 
baseless myths about them form the base for a strong management-oriented conservation program for this 
species. 
 
Protection of known roosting sites: Townsend’s big-eared bats are extremely sensitive to disturbance at 
roosts sites, particularly during the reproductive season and during hibernation. Populations are especially 
susceptible to variations in survival and reproductive output. Therefore, human activity in and near roosts 
must be minimized or eliminated, especially during reproductive and hibernal periods.  Adequate 
knowledge of roosts in terms of species use, type of use, seasonal use patterns, etc. is essential to 
providing for recovery, conservation, and viability of big-eared bats and other species in the long-term. 
 
Assessment of patterns of roost use and movement: Townsend’s big-eared bat is often assumed to exhibit 
a high degree of roost-site fidelity. Although certain types of colonies may show high fidelity to roosts 
(e.g., maternity colonies in caves), others may not (e.g., hibernation colonies in mines). A better 
understanding of patterns of roost use and fidelity is necessary to adequately protect roosting habitat 
through time and to adequately assess population trends. 
 
Maintaining a mosaic of mature forest canopy: Timber harvest regimes, prescribed burns, and other 
vegetation management actions should strive to maintain a mosaic of mature forest canopy that can be 
perpetuated through time. 
 
Elimination of exposure to toxins: Chronic exposure to pesticides and mining-related contaminants have 
probable but hard to quantify effects on Townsend’s big-eared bat. Efforts to remediate indirect sources 
of exposure to toxins and eliminate direct exposure will benefit this and other species of wildlife. 
 
6. Threats and Risk Factors 
 
Gruver and Keinath (2006) summarized threats to Townsend’s big-eared bats as follows: 
 
Loss, modification, and disturbance of roosting habitat resulting from: 
 

• Uninformed closure of abandoned mines: At a minimum, closure of historic or abandoned mines 
eliminates potential roosting habitat for Townsend’s big-eared bat. In the worst case scenario, 
bats using a mine when it is closed have little chance of escape, resulting in both loss of habitat 
and direct loss of bats.  On the Rio Grande National Forest, natural cave habitat is rare.  However, 
the Forest contains several historic mining districts and adequate assessment of abandoned mines 
often involving underground investigations prior to closure is essential to the conservation and 
management of not only Townsend’s big-eared bat but also seven additional species that utilize 
abandoned mines locally.   

• Recreation: Human activity at roosts, particularly recreational exploration of caves and mine 
interiors, may lead to abandonment of the roost or unnecessary expenditure of crucial energy 
reserves. Townsend’s big-eared bat is particularly sensitive to variations in survival and 
reproductive output. Therefore, human activity in and near roosts must be curbed, especially 
during reproductive and hibernal periods. 

• Renewed mining at historical sites: An increase in renewed mining can directly impact 
Townsend’s big-eared bats using abandoned mines in two ways: 

o by disturbing and displacing bats that may have been using a mine 
o by eliminating potential roosting habitat. 

Furthermore, renewed mining can liberate heavy metals and other toxic materials, leading to 
contaminated water impoundments. With its close association to abandoned mines and reliance 
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on open water for drinking, Townsend’s big-eared bat may be more susceptible to ingestion of 
toxins following renewed mining at historical sites. 

 
Loss, modification, and disturbance of foraging habitat resulting from: 
 

• Elimination of forest canopy: Although Townsend’s big-eared bat forages in a variety of habitat 
types, its flight and echolocation style makes it well suited to forage among the canopies and 
along the edges of mature forested stands. This species typically does not use large clear-cuts or 
regenerating stands in early seral stages. 

• Elimination or alteration of wetland habitat: Forest wetlands represent abundant sources of insect 
prey and fresh water for drinking. Activities that reduce the productivity of wetlands likely 
impact local populations of Townsend’s big-eared bat by reducing the quality of important 
foraging and drinking sites. Activities that alter the surface and subsurface hydrology of wetlands, 
including draining, stream diversion, and removal of shrub and overstory vegetation (e.g., 
through logging or grazing), ultimately reduce the value of wetlands to this species. As well, 
activities that increase sediment loads into wetlands (e.g., logging, grazing, road construction, and 
mining) likely alter wetland soil and water chemistry and thus have potential to decrease the 
value of the wetland to Townsend’s big-eared bats. 

• Conversion of native shrub and grasslands to urban or agricultural uses: Encroachment of urban 
development and agriculture into areas of native vegetation likely alters the composition and 
abundance of insect prey in an area, and may affect the ability of Townsend’s big-eared bat to 
find adequate prey. Encroachment may also disturb roosts by increasing the rate of human 
visitation, and increasing predation pressure from cats and other generalist predators associated 
with human settlement. 
 

White Nose Syndrome: 
 
White-nose syndrome (WNS) is a disease affecting hibernating bats. Named for a cold-loving white 
fungus that appears on the muzzle and other parts of bats, WNS is associated with the mortality of an 
estimated 5.5 million or more bats in eastern and mid-western North America.  In some areas, 90 to 100 
percent of bats have died. Although investigations are under way to better understand and potentially treat 
the disease, there is currently no known  First documented in New York in the winter of 2006-2007, WNS 
has spread rapidly across the eastern and Midwestern United States and eastern Canada and as of July 
2015 has been detected in 26 states and 5 Canadian provinces. A newly discovered fungus, 
Pseudogymnoascus destructans, has been demonstrated to cause WNS (USDI Fish and Wildlife Service 
2015).   
 
In April 2013, USFS Region 2 finalized an Environmental Assessment to analyze options for 
management of caves and abandoned mines in response to the potential for human introduction and 
spread of the fungal spores associated with WNS (USDA Forest Service 2013).  The management 
strategy uses an adaptive management approach to preventing WNS on 11 National Forests in USFS 
Region 2, including the Rio Grande National Forest.  Currently, WNS has not been detected in Colorado 
and the closest known detection of fungal spores occurs in eastern Oklahoma.  However, the introduction 
and spread of WNS in Colorado remains a critical concern for the conservation of several cave-dwelling 
bat species and warrants integration into the local AML closure program in regards to assessing 
underground bat population prior to (and potentially after) closure work and in relationship to periodic 
monitoring in collaboration with other partners.    
 
7. Key literature: 
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Colorado Parks and Wildlife. 2015. Species profiles. Accessed online at: 
http://cpw.state.co.us/learn/Pages/SpeciesProfiles.aspx [07/18/2015] 
 
Gruver, J.C. and D.A. Keinath. 2006. Townsend’s Big-eared Bat (Corynorhinus townsendii): a technical 
conservation assessment. [Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/townsendsbigearedbat.pdf [07/18/2015]. 
 
Ellison, L. E., M. B. Wunder, C. A. Jones, C. Mosch, K. W. Navo, K. Peckham, J. E. Burghardt, J. 
Annear, R. West, J. Siemers, R. A. Adams, and E. Brekke. 2003. Colorado bat conservation plan. 
Colorado Committee of the Western Bat Working Group. 90 pp. +appendices. 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
USDA Forest Service. 2013.  Environmental Assessment for Cave and Abandoned Mine Management for 
White-Nose Syndrome. USFS Rocky Mountain Region, Lakewood, Colorado.  April 2013.  20 pp.  
 
USDI Fish and Wildlife Service. 2015.  White-nose syndrome fact sheet.  July 2015. 2 pp.  
 
Western Bat Working Group (WBWG). 2005. Myotis thysanodes. Accessed online at: 
http://wbwg.org/western-bat-species/ [07/18/2005]. 
 
8. Map of Known Occurrences and Modeled Suitable Habitat 
 
Townsend’s big-eared bats utilize a wide variety of habitat types. Common habitat associations described 
above include low and mid-elevation shrub, pinyon-juniper, and ponderosa pine types, and probably 
includes all forest types up to 10,000 feet (see above). Therefore, all structural stages within these 
vegetation cover types were used to represent potential suitable habitat (Figure 1). In addition, areas of 
water were included in the habitat model due to the species known use for foraging.  These areas, which 

http://cpw.state.co.us/learn/Pages/SpeciesProfiles.aspx
http://wbwg.org/western-bat-species/
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encompass most of the RGNF outside of alpine habitats, total 1,157,700 acres within the planning area. 
However, as noted above, utilization of habitats is likely to be limited by availability of roost sites. 

Figure 
1. Townsend’s Big-eared Bat Modeled Forest Habitat and Known Occurrences 

 

 

Uncompahgre Fritillary Butterfly (Boloria [improba] acrocnema) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Uncompahgre Fritillary Butterfly 
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Entity Status Status Definition 
NatureServe 
global 

G5T1T2 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or 
other factors. 

CNHP, 
NatureServe 
state 

S1 Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or 
other factors. 

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

ESA Section 
7  

ESA Section 7 consultation requirement for activities that may affect the 
species. 

USDI FWSb FE Federally listed as Endangered 

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Boloria acrocnema is not accepted as valid. Boloria improba acrocnema is accepted as 
valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Uncompahgre fritillary butterfly (UFB) is narrow endemic, restricted to isolated alpine habitats in the San 
Juan Mountains of southwestern Colorado (NatureServe 2015).   Uncompahgre Peak (Uncompahgre NF – 
Gunnison Ranger District) and Red Cloud Peak were the only two colonies known at the time of listing 
and recovery planning. Shortly after completion of the Recovery Plan, an additional colony was 
discovered. Eight other colonies were discovered in subsequent years (USDI Fish and Wildlife Service 
2009). 
 
Currently, eleven known colonies exist - three are quantitatively monitored with line transects, two of 
those three are on the GMUG, and the remaining eight are monitored only for presence. The three 
quantitatively monitored colonies have been consistently sampled using previously placed distance 
sampling transects to produce estimates of population size for 13 years, from 2003 to 2016 (Alexander 
and Keck 2017). Much of the data collected before 2003 was unreliable due to changes in transect 
methodology and missing data (USDI Fish and Wildlife Service 2009). 
 
Four of the known 11 colonies occur within the planning area (including one which straddles the 
boundary between the GMUG and RGNF). Quantitative population data is not recorded for two of these 
sites; therefore, abundance and trend information for populations within the planning area as a whole has 
not been identified. In the two locations on the GMUG that are quantitatively sampled, the most recent 
estimated recruitment (from the 2016 field season) was 2,950. This was a significant increase from the 
2015 recruitment estimate of 925.   
 
For all three quantitatively sampled colonies combined, the 2016 population estimate is 6,037. 
Abundance during 2016 rebounded slightly from the historically low estimates recorded in 2015 which 
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were the lowest since studies began in 2003 (Alexander and keck 2017).  Alexander and Keck (2017) are 
still in the process of statistically analyzing the long term trends but do not have statistically valid data 
yet.   
 
Based on the monitoring report for the 2016 field season (Alexander and Keck 2017) the ongoing 
qualitative monitoring of the 11 confirmed populations documented population persistence at only nine of 
the 11 known colonies. Persistence has not been documented at Rio Grande Pyramid colony for four 
years and likewise for nine years at the Machin Lake colony of the Canyon Diablo population.  The lack 
of confirmation of the UFBs at the Rio Grande Pyramid colony for four years, Machin Lake colony for 
seven years and the Cinnamon Pass colony for over a decade may indicate that some populations may be 
extirpated.  
 
In 2016, only four individuals total were observed at the Baldy Chato North colony, and none were 
observed at Baldy Chato South.  Nine visits were conducted at this site during the 2016 field season, 
which has been consistently monitored for the last 13 years.  The low number of individuals observed is 
concerning.  This is a significant decline for this colony compared to all previous years of consistent 
monitoring.      
Table 2. Known Occurrence Frequency within the GMUG National Forests (NRIS wildlife and CNHP 
databases) 

Known Occurrences in the past 20 years 4 locations (colonies) 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
All known UPB populations are associated with large patches of snow willow (Salix nivalis) above 
12,000 feet, which provide food and cover.  The species is found primarily on northeast-facing slopes, 
which are the coolest and wettest microhabitat available in the San Juan Mountains.   
 
Females lay their eggs on snow willow, which is also the larval food plant, while adults take nectar from a 
wide range of flowering alpine plants (USDI Fish and Wildlife Service 2015). Adults fly about late July 
into August. Flight is possible only in warm sunny weather. Species is biennial (requiring 2 years to 
complete life cycle), but flies in both odd and even years (NatureServe 2015). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
It is known that illegal collecting has taken place in the past at some well-known locations. Therefore, the 
ongoing, recommended strategy is to prevent the locations of populations from becoming public 
knowledge.  However, the likelihood and consequences of this collecting have been reduced in 
relationship to other factors associated with the long-term persistence of this species (R. Ghormley, pers. 
comm., July 2015) 
 
In recognition of this potential threat to UFB from livestock grazing, the U.S. Forest Service avoids sheep 
grazing within UFB colonies altogether, or allows only trailing through the colonies and suitable habitat, 
but not bedding or long-term grazing. The only colony on the GMUG with sheep trailing on a reoccurring 
(but inconsistent) basis is the Uncompahgre Peak colony on the Gunnison Ranger District (USDI Fish and 
Wildlife Service 2009). No domestic sheep trailing was observed at any of the colonies in 2016.  
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The lack of evidence for persistence at some subpopulations may indicate that these populations are not 
always stable or that population numbers are relatively low and that the emergence period is relatively 
short. (Alexander and Keck 2015). 
 
Climate change remains a concern due to the relatively limited habitat size and high elevation of this 
species. Climate change may be affecting the developmental timing of UFBs which may account for some 
shifts in persistence. Events such as the early UFB emergence date in 2012 may be providing additional 
anecdotal evidence (Alexander and Keck 2015). Existing and predicted climate trends may also present 
implications for other alpine system pollinators. Future monitoring and assessment is needed to evaluate 
the threat of climate change on this federally endangered species (Alexander and Keck 2015). 
 
6. Threats and Risk Factors 

 
Threats listed in the final listing rule and the Recovery Plan include trampling of the UFB and its habitat 
by humans and livestock, collecting, lack of regulatory mechanisms, adverse climatic changes, small 
population size, and low genetic variability (USDI Fish and Wildlife Service 2009). While most known 
UFB populations are in remote areas, potential threats to the species’ persistence still exist. Increasing 
recreational traffic, including off-trail use, domestic livestock grazing or trailing, grazing by wild 
ungulates and the potential for global climate change all pose problems to habitat necessary to the 
species’ recovery. Illegal collecting may also continue at some colonies although none has been 
documented recently (Alexander and Keck 2015).  
 
This species is endemic to the central San Juan Mountains of Colorado. To put this into perspective, from 
one high point in the La Garita Wilderness on the Gunnison Ranger District, all known colonies that exist 
for this species in the entire world can be seen.  As such, this species is highly susceptible because its 
entire geographic area is exposed to these threats and risk factors. Within its range, the few colonies that 
persist are small and dependent on very specific microhabitat characteristics that may be susceptible to 
climate change influences.     
 
 
7. Key literature: 
 
Alexander, K.D. and A.G. Keck. 2015.  Uncompahgre Fritillary Butterfly Monitoring and Inventory: 
2014 Report and Status.  19 pp. 
 
Alexander, K.D. and A.G. Keck. 2017.  Uncompahgre Fritillary Butterfly Monitoring and Inventory: 
2016 Report and Status.  24 pp. 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
USDI Fish and Wildlife Service. 1994. Uncompahgre fritillary butterfly recovery plan. Denver Colorado. 
20 pp. 

USDI Fish and Wildlife Service. 2009. Uncompahgre fritillary butterfly (Boloria acrocnema), 5-year 
review: summary and evaluation. 19 pp. 

USDI Fish and Wildlife Service. 2015. Uncompahgre fritillary butterfly (Boloria acrocnema). Accessed 
online at: http://www.fws.gov/mountain-prairie/es/esUpdate/uncompahgreFritillaryButterfly.php 
[07/20/2015]] 

http://www.fws.gov/mountain-prairie/es/esUpdate/uncompahgreFritillaryButterfly.php
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8. Modeled habitat and occurrences: 

 

Figure 1.  Habitat was modeled for the UFB by the San Juan National Forest in 2012. Modeling criteria is 
described in Appendix A.  

 

Appendix.  San Juan Metadata and Mapping Criteria 
Metadata - Uncompahgre Fritillary Butterfly Potential Habitat 
 
Model was designed using: 

1) Elevations above 12,500 feet 
2) Unglaciated peaks areas from 1932 Atwood Mather’s publication 
3) Areas with potential water (Fens and Riparian) 
4) North-Northeast Aspect Areas 

 
This is a simple model that is run using the above mentioned 4 layers.  It was developed after noticing 
some correlation of Non glaciated areas (peaks) from the Atwood-Mather’s Glaciation derived spatial 
layer and known existing colonies of the Uncompahgre Fritillary Butterfly spatial layers.  This model is 
limited because there is no known landscape scale layer of snow willow vegetation.  With a snow willow 
layer it could reduce the overall area. 
The output layer contains two classifications 
Primary potential habitat – Areas that represent all four inputs 
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Secondary potential habitat – Areas that represent Aspect, hydrology, and elevation but are not within 
an Atwood Mather’s Non glaciated peak 
 
Data sources used: 
 
SanJuan_glacier_1932   
Data format: File Geodatabase Feature Dataset  
File or table name: sj_glacier_1932  
Abstract: Atwood Mather’s Glacial Extent 1932 is a polygonal feature class with topology. It was digitized 
after scanning and rectifying and registering Plate 3, USGS Professional Paper 166. "Physiography and 
Quaternary Geology of the San Juan Mountains" 
 
10 meter Digital Elevation Model (DEM) - http://seamless.usgs.gov/ Lat Long Coordinates used were 
106 degrees 32' west, 109 degrees 8' west 36 degrees 56' north, 38 degrees 22' north This covered the 
entire Forest and BLM Resource area. It downloaded into 3 parts that had to be merged using the GRID 
merge command. The National DEM was in Geographic NAD 83, lat/long decimal degrees.  Used for 
Elevation and Aspect criteria. 
 
Fens Assessment - San Juan Public Lands   
Data format: File Geodatabase Feature Class  
File or table name: fens_assessment 
Abstract: POLYGON layer showing the location and status of existing and potential areas of "Fens" (as 
well as non-fens) recorded during the Fen Assessment project for the San Juan Public Lands. 
 
Riparian – San Juan Public Lands  
Data format: File Geodatabase Feature Class  
File or table name: Riparian 
Abstract: This derived data set is an update of the older riparian dataset and includes the identical CWU 
riparian data, update R2Veg riparian data, and the addition of FEN wetland data is new. Note that the 
R2Veg data covers FS and BLM lands where as the valley segment data is limited to FS lands. The FEN 
data covers BLM and FS lands generally above 9,000 feet. When selecting riparian from the Valley 
Segment data, the crenulated streams were included. This data is different than the previous riparian 
layer in that it includes species information. In some cases the only species coded may be G = Grass, 
F=Forb, S=Shrub and T=Tree when an actual species code was not interpreted. The valley segment 
species calls are broader than the R2Veg calls since they covered a larger more diverse area. Species 1 = 
majority species Species 2 = 2nd most cover percent Species 3 = 3rd most cover percent Existing 
Riparian Vegetation based on R2Veg (existing vegetation polygons), CWU (buffered valley segments 
based on a riparian width) and FENS. This data set was derived on 6/23/2010 from the other two 
coverages. Note that the R2Veg Riparian polygons have improved since the original CVU delineation, 
FENS are a new layer, and the Valley Segment data has not changed since 2001. The riparian survey 
polgons embedded in R2VEG were extracted by querying delineation_source = 'WM'. These are based 
on the Photo Interpretation of Dave Crawford and Team. Riparian vegetation or areas: Vegetation 
associated with surface and upper subsurface water (including perennial and ephemeral steams) and 
hydric soils. Riparian vegetation is typically found in or adjacent to wetlands, bottomlands, floodplains, 
depressions, steambanks, shorelines, springs, bogs, and seeps and is found in areas that are relatively 
wetter than surrounding areas and often are the wettest sareas seen on the photos. The relative 
wetness of the site and the plant species are both considered; therefore, alpine or subalpine willows on 
drier, concave hillsides (eg. cirques) are not included as riparian vegetation in this survey. Riparian areas 
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that have been developed (eg. errigated and non-irrigated grass pastures adjacent to rivers) are not 
considered in this survey, unless they still possess remnant native riparian shrubs or trees, such as 
cottonwood or willow patches. 1. Polygons are generally homogeneous in lifeform, species, crown 
cover, size, vertical structure, and crown condition. 2. The minimum size for R2VEG Riparian polygons 
was generally 160 feet wide and 2 acres. Any change in delineation standards that is equal to or larger 
than these minimum sizes was delineated as a separate polygon. The basic data for each R2Veg Riparian 
polygon was collected using photo interpretation with some field verification. Refer to FEN and Valley 
segment documentation for more information. 
 
Uncompahgre Fritillary Butterfly Inventory Program Spatial Database – San Juan Mountains 
Prepared by: 
Aaron R. Ellingson 
Johnson Controls World Services 
USGS Fort Collins Science Center 
2150 Centre Avenue, Bldg C 
Fort Collins, CO 80526-8118 
Ph: 970.226.9464 
AND 
Tammy L. Hamer 
Department of Fisheries and Wildlife Biology 
205 Wagar Building 
Colorado State University 
Fort Collins, CO 80523 
Ph: 970.491.5038 
12 January 2005 
 
Preliminary Investigations on the Relationship of the Uncompahgre Fritillary Butterfly with the San 
Juan Volcanic Field, southwestern Colorado: Utilizing GIS Technology to Evaluate Potential Habitat 
Criteria - Charles Samra 
 
 
Over the last thirty years field studies have shown that the occurrence of UFB colonies relies on 
the strict criteria of hummocky topography above 4,000 m in elevation with a northerly through 
easterly aspect and a vegetative cover of snow willow (Salix nivalis). 

 

Western Bumble Bee (Bombus occidentalis) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Western Bumble Bee. 
Entity Status Status Definition 
NatureServe 
global 

G4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 
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CNHP, 
NatureServe 
State 

SNR Not Ranked in Colorado 

Colorado 
State List 
Status 

SGCN, Tier 2 
 

Species of Greatest Conservation Need 

USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb None N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Bombus occidentalis is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
Prior to 1998, the western bumble bee was both common and widespread throughout the western United 
States (including Colorado) and western Canada. Since 1998, this bumble bee has undergone a drastic 
decline throughout some areas of its former range. While viable populations still exist in Alaska and east 
of the Cascades in the Canadian and U.S. Rocky Mountains, the once common populations of central 
California, Oregon, Washington and southern British Columbia have largely disappeared (Xerces 2015). 
Cranshaw (2010 cited in NatureServe 2015) reports the species in decline in Colorado, essentially its 
southeastern limit which suggests the decline of this subspecies has probably become range-wide. 
 
There are no occurrences documented in the NRIS database for the planning area.  No status or trend has 
been identified for populations within the planning area.  University scientists and researchers with the 
Rocky Mountain Biological Laboratory, based in Gothic, CO on the Gunnison Ranger District, have 
documented this species in three valleys in open meadows over the past few decades.  These areas are all 
located in the northern part of the Gunnison Ranger District, around elevations of 9,500 – 10,000 feet.  
Bombus occidentalis has also been observed in the Aspen-Sopris Ranger District of the White River 
National Forest, in Schofield Park and North Pole Basin.  Additional scientific information was provided 
by the Rocky Mountain Biological Laboratory, included as Appendix A below.    
 
Table 2. Known Occurrence Frequency within the Planning Area (NRIS database) 

Known Occurrences  3 sites 
Year Last Observed 2017 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
The western bumble bee has three basic habitat requirements: suitable nesting sites for the colonies, 
nectar and pollen from floral resources available throughout the duration of the colony period (spring, 
summer and fall), and suitable overwintering sites for the queens (Jepson et al. 2014). Nests occur 
primarily in underground cavities such as old squirrel or other animal nests and in open west-southwest 
slopes bordered by trees, although a few nests have been reported from above-ground locations such as in 
logs among railroad ties (Hobbs 1968, MacFarlane et al. 1994, Plath 1922, Thorp et al. 1983, all cited in 
Jepson et al. 2014).  
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Bumble bees require plants that bloom and provide adequate nectar and pollen throughout the colony’s 
life cycle, which is from early February to late November for B. occidentalis (although the actual dates 
likely vary by elevation). Very little is known about the hibernacula, or overwintering sites (Jepson et al. 
2014). 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Jepson et al. (2014) provide the following management considerations for western bumble bee:  
 

• Protect known and potential sites from practices, such as livestock grazing, and threats such as 
conifer encroachment, that can interfere with the habitat requirements of this species (availability 
of nectar and pollen throughout the colony season and availability of underground nest sites and 
hibernacula). 

 
6. Threats and Risk Factors 
 
Declines in bumble bee species in the western U.S. appear to be related to a wide variety of factors 
including anthropogenic habitat change, nesting site availability, loss of overwintering habitat, and 
pesticide use (Kearns and Thomson 2001, Goulson et al. 2005, Evans et al. 2009, all cited in Kearns 
2011). In North America, non-native parasites transmitted from commercially raised bumblebee 
pollinators have been implicated as well (Evans et al. 2009 cited in Kearns 2011). Most studies have 
focused on environmental factors as the cause of declines. Only recently has population genetics been 
employed to detect genetic vulnerability of bumblebees (Goulson et al. 2008, UN FAO 2008, Zayed 
2009, all cited in Kearns 2011). 
 
Bumble bees are particularly vulnerable to pathogens and parasites, notably the protozoans Nosema 
bombi Fartham & Porter (Microsporidia: Nosematidae) and Crithidia bombi Lipa and Triggiani 
(Kinetoplastida: Trypanosomatidae) and the tracheal mite Locustacris buchneri Stammer (Acari: 
Podapolipidae) (Shykoff and Schmid-Hempel 1991, Imhoof and Schmid-Hempel 1999, all cited in Rao 
and Stephen 2007). Bombus occidentalis was reared in the same rearing facility as other bumble bee 
species and Nosema and other pathogens infected the cultures (Thorp 2003 cited in Rao and Stephen 
2007). Commercial rearing and export of B. occidentalis is speculated to have resulted in inadvertent 
transport of parasites and diseases, possibly causing its apparent local extinction from the west coast of 
the United States in recent years (NAS 2006 cited in Rao and Stephen 2007). 
 
Disease and pathogen spread by honey bees, a non-native species in North America, is one of the biggest 
threats to Bombus occidentalis.  Honey bees are a domesticated species commonly used in agriculture to 
pollinate crops, considered to be of wide-ranging agricultural and economic importance.  At lower 
elevations, honey bees have escaped cultivation and feral colonies exist in wild ecosystems, posing a 
significant risk to the Western bumble bee and other native bee species.  This threat is further described in 
the literature (Thomson 2004) and in Appendix A.      
 
Major threats that alter landscapes and habitat required by bumble bees include agricultural and urban 
development, livestock grazing (due to removal of flowering food sources, alteration of vegetation 
communities, and likely nest disturbance), and habitat fragmentation leading to decreased genetic 
diversity and increased risk of decline (Xerces Society 2015). 
 
7. Key literature: 
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Jepsen, S., S.F. Jordan, and R. Huff. . 2014. Species fact sheet: Western bumblebee (Bombus 
occidentalis). 6 pp. 
 
Kearns, C.A. 2011. Conservation status and population structure comparisons of abundant and declingin 
bumblebee species. Final report to the Audubon Society of Greater Denver. 13 pp. 
 
Koch, J.B. 2011. The decline and conservation status of North American bumble bees. MS Thesis, Utah 
State University. 113 pp. 
 
NatureServe. 2015. Explorer, an online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/13/2015]. 
 
Rao, S. and W.P. Stephen. 2007. Bombus (Bombus) occidentalis (Hymenoptera: Apiformes): In decline 
or recovery. Pan-Pacific Entomologist 83(4): 360-362. 
 
Thomson, D. (2004), COMPETITIVE INTERACTIONS BETWEEN THE INVASIVE EUROPEAN 
HONEY BEE AND NATIVE BUMBLE BEES. Ecology, 85: 458–470. doi:10.1890/02-0626 
 
Xerces Society. 2015. Western bumblebee (Bombus occidentalis). Accessed online at: 
http://www.xerces.org/western-bumble-bee/# [07/14/2015]. 
 
 

Appendix- Bombus occidentalis observations and data from the Rocky Mountain Biological 
Laboratory (RMBL). 
November 14, 2017. 
Contact:  Jennie Reithel, Science Director at RMBL, sd@rmbl.org 
 
Status of Bombus occidentalis (Western Bumblebee) 
Bombus occidentalis (Common Name: Western Bumblebee) has small, but healthy populations 
in the upper Gunnison basin.  This species has consistently been present in low numbers in the 
Gunnison District over the past several decades.  However, across North America, Bombus 
occidentalis and other bumble bee populations are in decline (Cameron et al. 2011).   
 
Threats to Bumble bees 
Disease spread by honey bees and other commercial bees are one of the major threats to bumble 
bees and other native bees.  Honey bees are not native to North America.  They are a 
domesticated species that is commonly used in agriculture to pollinate crops.  At lower 
elevations, honey bees have escaped cultivation and feral colonies exist in wild ecosystems.  
Honey bees are currently unable to overwinter in the wild at higher elevations.  This is why they 
are not found in the wild at higher elevations, including Gunnison at 7703 feet, Crested Butte at 
8909 feet, and Gothic at 9500 feet in elevation.  Honey bees spread diseases to native bees, and 
disease is linked to population declines of bumble bees.  Because there are no honey bees in the 
upper Gunnison Basin, we do not have the diseases spread by honey bees. 
 
What is causing the decline of Bombus occidentalis in other parts of the country?  Like most 
species declines, it is likely the combined impact of a lot of factors. For bumble bees, disease and 
pathogen spread from honey bees and commercial bumble bees (Cameron et al. 2011; Fürst et al. 

http://www.xerces.org/western-bumble-bee/
mailto:sd@rmbl.org
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2014), land-use change, competition with non-native honey bees, agrochemicals (including the 
cosmetic use of chemicals in residential lawns), and climate change all play a role in the decline 
of native bumble bees.  Having no major agriculture, no honey bees, and intact flowering 
meadows likely contribute significantly to B. occidentalis population persistence here in the 
Gunnison Forest.  We strongly recommend that the USFS not allow honey bee keeping in the 
Gunnison Basin of the Gunnison National Forest.  With the presence of honey bees, there is the 
potential for disease transfer to all native bees and also intense competition for nectar and pollen 
resources.  Honey bees are a huge threat to native bee communities. 
 
Health of bumble bees in the Gunnison District 
Bumble bees in the northern part of the Gunnison District currently have healthy populations and 
are largely disease-free, but the very real threat of disease spread from honey bees is a huge 
concern.  RMBL scientist, Dr. Nancy Moran, is a world renowned bumblebee geneticist.  
Bumble bees sampled by Dr. Moran in the area of Crested Butte in 2014 had no viruses from 
honey bees, whereas bumble bees from places with honey bees present do have viruses from 
honey bees. This is based on about 80 bumble bees from the Crested Butte area in 2014, 
compared to bumble bees from New Jersey and Connecticut.  In addition, 4 honey bees were 
collected near Gunnison in 2015.  These 4 honey bees all carried the deformed wing virus 
(DWV) (Dr. Nancy Moran, Univ. of Texas, Austin. personal communication).  If the virus 
spreads to native pollinators, it could cause declines in native bees.  This effect has already been 
shown in other locations. Deformed wing virus from honey bees, spreads to and infects bumble 
bees and increases mortality (Fürst et al. 2014).  
 
Local Distribution and Abundance of B. occidentalis 
Pollination biologists at RMBL have been studying native bees and the plants they pollinate 
since the 1940s.  Over the past few decades, B. occidentalis has been found in open meadows in 
at least three valleys in the northern part of the Gunnison District, typically at elevations 9500'-
10,000'. B. occidentalis also has been observed in the adjoining White River National Forest, in 
the Aspen-Sopris District. 
 
Gunnison District Sites. 
1. East River Valley. B. occidentalis has been observed south of the Gothic townsite, in the 
vicinity of the Kettle Ponds and Deer Creek Trail and as far south as Brush Creek Road.  It is 
frequently observed in the Gothic townsite, and it has also been observed north of the Gothic 
townsite, with the highest elevation sites about halfway up Bellview Mtn. and near Schofield 
Pass.  
2. Slate River Valley. Rebecca Irwin’s research team has observed B. occidentalis in the Slate 
River valley over the years dating from 2004 to the present, from the base of the road where it 
splits from the Gothic Road up into Poverty Gulch. 
3. Kebler Pass area.  In 2015, James Thomson observed at least one worker and in 2017, one 
queen in Irwin, CO, elevation 10,300 feet.  Rebecca Irwin also observed B.occidentalis in the 
Kebler Pass area (along the public road to Irwin Lake) in 2014 and 2015.  
 
Bombus occidentalis is not a common bee, but it is present every year in small to moderate 
numbers.  In 2014, James Thomson’s group observed 1474 bumblebees in the East River Valley.  
Eight of the 1474 (0.5%) bumble bees were Bombus occidentalis.  RMBL scientist, Jane Ogilvie, 
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observed bumble bees in the East River Valley for approximately 100 hours/summer in each of 
2015, 2016 and 2017.  During that time, she observed nearly 10,000 bumble bees, 79 of which 
were Bombus occidentalis (0.2% in 2015, 0.7% in 2016, and 1.7% in 2017).   
 
The following quotes from RMBL scientists, dating from 2015 and 2017, are useful for 
illustrating the abundance and distribution of Bombus occidentalis. 
 
“I agree that occidentalis is a rare bee.  These data are from a three year project in which I have 
observed all bumble bee species at six sites in the East River Valley at weekly intervals from 
snowmelt until the last flowers in September. Bombus occidentalis is present in very small 
numbers in all years (but not at all sites in the valley). These are the numbers I have seen each 
year: 
 
2015: 9 B. occidentalis (6 queens, 3 workers, 0 males) of 4007 total bees during 122 observation 
hours (0.2% of bees). 
2016: 18 B. occidentalis (7 queens, 6 workers, 5 males) of 2727 total bees during 98 observation 
hours (0.7% of bees). 
2017: 52 B. occidentalis (5 queens, 23 workers, 24 males) of 3107 total bees during 97 
observation hours (1.7% of bees). 
 
Although I have seen their numbers increase slightly over the three years, I don’t think this is a 
broader pattern of an uptick in their numbers, just year-to-year variation in their population sizes 
(which I see with some other Bombus species in the valley). [Besides observing bees in the East 
River Valley, in previous years,] I saw a worker during a day visit to Brush Creek and I’ve seen 
a couple of workers at Schofield Park and North Pole Basin. [White River National Forest, 
Aspen-Sopris District]” - Jane Ogilvie, PhD, RMBL and Florida State University 
 
James Thomson’s group made observations of bumble bees in the East River Valley during July 
and August, 2014.  “In season-long sampling, we recorded 2 occidentalis queens and six workers 
out of 1474 bumble bees. [These 8 bees were recorded between July 2 and August 7, 2014.] Too 
rare to say much about elevational range, but we saw them on Bellview, Schofield and Gothic 
Road transects.  The highest are probably about halfway up Bellview, and near Schofield 
Pass.  We have similar data from older years, esp. 2006-7.” – James Thomson, PhD, University 
of Toronto 
 
“I only saw 1 queen occidentalis last summer [2015] and no workers.  We saw the queen up 
Kebler.  Last summer [2015] was a strange summer where a lot of our less common bees were 
very common (such as Bombus mixtus ....).” – Becky Irwin, PhD, North Carolina State 
University 
 
It’s worth pointing out that many insect populations, including bumble bee populations, fluctuate 
wildly from year to year.  The data above suggest that B.occidentalis was less common in 2015, 
but was relatively more common in 2017.  Large swings in population sizes are common for bees 
and other insects, but it does make it difficult to track population sizes.  Long-term datasets are 
needed to detect trends in population sizes. 
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Detecting changes in B. occidentalis populations over time.   
Rebecca Irwin’s team has been surveying bumble bees throughout the season at a variety of sites 
in the northern Gunnison District near RMBL for 9 years.  Her bumble bee surveys are done 
nondestructively by netting bumble bees, recording species and caste (queen/worker/male) and 
releasing them.  Over time, these data will be useful for detecting patterns and changes in 
abundance and distribution of Bombus occidentalis and other bumble bee species. 
 
Management considerations for B. occidentalis 
The single most important factor that will affect persistence and health of B. occidentalis and 
other native bumble bees is the presence of honey bees.  Preventing the import of honey bees and 
other commercial bees, including commercial bumble bees, into the Gunnison Basin will protect 
this species from disease.  We strongly recommend that the USFS not allow honey bee keeping 
in the Gunnison Basin within the Gunnison District of the GMUG National Forest.  With the 
presence of honey bees, there is the potential for disease transfer to all native bees.  Honey bees 
are a significant threat to native bee communities. 
 
References. 
Cameron, S.A., J.D. Lozier, J.P. Strange, J.B. Koch, N. Cordes, L.F. Solter, and T.L. Griswold. 
2011.  Patterns of widespread decline in North American bumble bees.  Proceedings of the 
National Academy of Sciences of the United States of America.  Vol 108, pp 662-667.  
 
Fürst, M.A., D.P. McMahon, J.L. Osborne, R.J. Paxton, and M.J.F. Brown. 2014. Disease 
associations between honeybees and bumblebees as a threat to wild pollinators.  Nature. Vol. 
506, pp 364-366. 
 
 

 

White-tailed prairie dog (Cynomys leucurus) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Great Basin Silverspot 
Entity Status Status Definition 
NatureServe 
global 

G4  

CNHP 
NatureServe 
state 

S3 
S4 

 

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

R2 Sensitive  
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USDI FWSb None  

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Cynomys leucurus (Merriam, 1890) is accepted as valid. (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are no known occurrences of White-tailed prairie dogs on the planning unit. They may have been 
present prior to and during the early days of Euro-American settlement of the area, but records for that era 
are unclear. The closest current records to the forest are roughly 25 miles away, Northwest of Grand 
Junction. 
 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 0 
Year Last Observed N/A 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
This species elevation ranges from 3800 to 10500 feet. Occupied habitat is usually Semi-arid with high 
evaporation and low precipitation rates. Structurally, they use open areas of scattered Artiplex (saltbush) 
species and Artemisia (sagebrush), shadscale, Sarcobatus (greasewood) and Chrysothamnus (rabbitbrush) 
overstory with herbaceous/grassy understory/infill between shrubs. They need the open areas to scan for 
ground-based predators. Plant cover and height may be more important than composition. Grasses make 
up the largest component of the diet, being most nutritious when nearing maturity and going to seed in the 
late summer. The early season diet is more focused on forbs (especially the flowers of forbs) as those 
germinate and put on biomass earlier than grasses. Prairie dogs eat some insects, crickets being the most 
well documented, but this is small part of their overall diet. 
 
Population levels fluctuate due to disease (plague) and vegetation dynamics. Historically, large habitat 
areas have been lost to agriculture and urbanization. Additional populations were lost due to intentional 
extermination efforts, mostly accomplished via poisoning. Large scale poisoning of prairie dog colonies 
went out of practice in the 1970’s. By mammal standards, prairie dogs are r-selected, which allows 
individual colony populations to recover quickly after disease or drought die-offs, provided there are 
some survivors of the die-off. This effect can be enhanced by decreased competition for resources 
afforded by the (temporarily) reduced population. Isolated colonies that die-off completely may not be 
repopulated/recolonized at all due to the species inability to travel long distances and due to habitat 
fragmentation. 
 
The species spends winters underground living off fat reserves built up during the growing season. As 
much as 2/3 of an individual’s live may be spent underground.  
 
Overall, the population in Colorado may be in decline due to epizootic diseases, habitat fragmentation and 
habitat loss. The natural variability in the population size makes it difficult to separate long-term trends 
from natural population fluctuations. 
Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  
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Conservation of large tracts of suitable habitat is the single most effective strategy for conserving the 
species. This allows for multiple colonies that can maintain genetic viability even in the face of periodic 
disease die-offs.  
 
Conservation of smaller parcels with colonies can also have value. 
 
Translocation of prairie dogs to unoccupied habitat could restore populations somewhat. 
 
 
5. Threats and Risk Factors 
 
Deliberate large-scale eradication reduced the species in the past, but is rarely, if ever, practiced anymore.  
 
Disease (sylvatic plague and tularemia) can reduce or eliminate populations of prairie dogs, but can be 
difficult, if not impossible, to prevent.  
 
Recreational shooting, off leash dogs, and off-road vehicles can all result in prairie dog fatalities, but 
rarely result in the loss of entire colonies.  
 
Predation can reduce prairie dog numbers, but rarely enough to substantially affect the population or place 
a colony at risk.  
 
6. Key literature: 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

 

Southern White-tailed Ptarmigan (Lagopus leucurus altipetens) 
 

1. Status:   Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 

 
Table 1.  Current status of Southern White-tailed Ptarmigan. 
Entity Status Status Definition 
NatureServe 
global 

G5 Species is Secure 
At very low risk or extinction or elimination due to a very extensive range, 
abundant populations or occurrences, and little to no concern from declines or 
threats. 

CNHP, 
NatureServe 
State (L. 
leucurus) 

S4 Species is Apparently Secure 
At fairly low risk of extinction or elimination due to an extensive range and/or 
many populations or occurrences, but with possible cause for some concern as a 
result of local recent declines, threats, or other factors. 

Colorado 
State List 
Status 

SGCN, Tier 1 
 

Species of Greatest Conservation Need 
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USDA Forest 
Service 

R2 Sensitive Region 2 Regional Forester’s Sensitive Species 

USDI FWSb N/A N/A 
a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Lagopus leucurus altipetens is accepted as valid (ITIS 2015). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
 
The white-tailed ptarmigan (Lagopus leucura) is endemic to alpine regions of western North America. 
Except for several transplants into previously unoccupied habitats, the distribution and abundance of this 
alpine grouse have remained relatively unchanged. Although it is not federally listed as threatened or 
endangered in any portion of its range, the white-tailed ptarmigan is listed as a sensitive species within the 
USDA. Forest Service (USFS) Rocky Mountain Region (Region 2), where it is found in suitable habitats 
throughout Colorado and in the Snowy Range of southern Wyoming (Hoffman 2006). Within Colorado, 
occupied areas are described as all alpine habitats, with the exception of Spanish Peaks, Greenhorn 
Mountain, and Pikes Peak (Braun and Rogers 1971).  The species has since been introduced on Pikes 
Peak (Hoffman and Giesen 1983 cited in Hoffman 2006). 
 
An estimated 160,287 acres of occupied range occurs within the planning area, represented approximately 
10% of occupied range within USFS Region 2. While the distribution of white-tailed ptarmigan appears 
to be unchanged from historic levels, population sizes and trends are mostly unknown other than in 
localized areas of study (Hoffman 2006). A total of 17 observations have been reported for the planning 
area (Table 2, NRIS database and BCR (2017)).  
Table 2. Known Occurrence Frequency within the Planning Area (NRIS AND RMBO 2015) 

Known Occurrences  17 
Year Last Observed 2013 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
 
The breeding season lasts from mid-April to early July, with peak activity occurring from late April to 
late June (Hoffman 2006).  Eggs are laid from early June to mid-July (including renests) and incubated 
for 22-26 days.  Within 6-12 hours of hatching, the hen and chicks depart the nest site and do not return 
(Braun et al. 1993).   
 
White-tailed ptarmigan feed on a wide variety of foods including buds, twigs, catkins, fruits, seeds, 
flowers, stems, leave and insects.  Diets in Colorado were analyzed by.  In Colorado, willow (Salix spp.) 
is the dominate food source from fall through spring, with increased use of forbs and shrubs as vegetation 
becomes available throughout the growing season.  Composition of male summer diets differ those of 
females and juveniles.  Males select Carex spp., clover (Trifolium spp.), chickweed (Cerastium spp.) and 
mustards, while females and juveniles utilize alpine bistort (Polygonum viviparium) predominately (May 
and Braun 1972, May 1975, summarized in Hoffman 2006).   
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Winter home range in north-central Colorado ranges averaged 0.44 square kilometers (108 ac) for males 
(n=2) and 1.62 square kilometers (400ac) for females (n=17; Giesen and Braun 1992).  On summer 
ranges, movements become more localized with home ranges consisting of less than 124 acres.  During 
dry years, movement to more moist areas may occur (Hoffman 2006).  Brood home range, which may be 
occupied by clusters of hens with broods, ranged from 7 – 82 acres, and averaged 38 acres in Rocky 
Mountain National Park (Giesen 1977 summarized in Hoffman 2006).   
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
 
Seasonal use areas described for white-tailed ptarmigan include breeding, brood-rearing/summer, fall, and 
winter habitats.  Breeding habitats consist of snow-free areas on gentle to moderate slopes where willow 
is a major component.  Elevations vary by latitude, slope, and aspect, ranging from 11,000 – 14,000 feet 
in Colorado.  Most territories are situated near treeline early in the breeding season and encompass stands 
of willows more than 1.6 ft tall that protrude above the snow.  As the snow melts and vegetation green-up 
occurs, territories extend upslope to include areas with more rocks, increased herbaceous vegetation, and 
less willow. Willow height tends to be lower, and rock cover typically exceeds 25% and includes rocks 
larger than 12 inches in diameter (Braun 1971 summarized in Hoffman 2006). 
 
White-tailed ptarmigan are ground nesters.  Nest sites typically occur within breeding territories on 
moderate slopes that are snow-free by June.  Habitats selected in Colorado consist of krummholz (both 
evergreen and willow), rocky areas, and meadows often with the nest located next to rock or vegetation 
structure that serves as protection against inclement weather (Giesen et al. 1980).   
 
Brood-rearing and summer habitats consist of high, rocky, windswept ridges, benches, and mountain tops 
with late-lying snow fields, solifluction terraces or other moist sites in a mosaic of rock fields and low 
vegetation consisting of grasses, forbs and/or sedges.  Selected areas are located above breeding areas at 
elevations typically above 3,658 meters (12,000 feet), but as low as 3,506 meters (11,500 feet) (Braun 
1971, Knight 1994 summarized in Hoffman 2006).  Bird movement to fall habitats, located downslope 
within the breeding territory at the upper edges of willow communities, coincides with the first severe 
snowstorm (Hoffman 2006).   
 
Partial segregation by gender occurs during the winter, with females wintering in large flocks near or 
below treeline and males wintering in small groups at higher elevations along the lower fringe of breeding 
areas (Hoffman and Braun 1977). Both genders winter in areas dominated or co-dominated by willow. 
Areas used in winter typically are in drainage basins and along low ridges at or slightly above treeline 
(10,500 to 12,500 ft) where food (willow) and roosting sites (soft snow) are readily available. Engelmann 
spruce and willow are the two prominent vegetation types on wintering areas. (Braun 1971a, Braun et al. 
1976, summarized in Hoffman 2006). 
 
6. Threats and Risk Factors 
 
Past livestock grazing in alpine areas, during which long-term use and improper herding occurred, have 
had a substantial impact on the structure and composition of many alpine areas. In addition, range 
management practices that are designed to increase forage production for livestock (e.g., reseeding, 
applying herbicides and fertilization) have negative, unsuccessful, or inconclusive consequences when 
applied to alpine ranges (Scott and Billings 1964, Billings and Mooney 1968, Thilenius et al. 1974, 
Thilenius 1975, Bear 1978, summarized in Hoffman 2006). Grazing by wild ungulates also may 
negatively impact alpine habitats. 
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Any activity that reduces the forb component of plant communities in areas used by ptarmigan during the 
summer and fall will have negative consequences to the species (Hoffman 2006).  
 
Recreational activities, in the form of hiking, camping, off-road vehicles (including snowmobiles), 
fishing, hunting, back-country skiing, downhill skiing, mountain biking, rock climbing, nature viewing, 
and photography, continue to be major uses and causes of disturbance and potential habitat impacts in 
alpine areas (Hoffman 2006). 
 
Other potential risk factors include mining, climate change, reservoir construction, and exposure to 
Cadmium (Hoffman 2006).  
 
7. Key literature: 
 
Braun, C. E., K. Martin and L. A. Robb. 1993. White-tailed Ptarmigan (Lagopus leucura), The Birds of 
North America Online (A. Poole, Ed.). Ithaca: Cornell Lab of Ornithology; Retrieved from the Birds of 
North America Online: http://bna.birds.cornell.edu/bna/species/068 [07/08/2015]. 
 
Giesen, K.M. and C.E. Braun. 1992. Winter home range and habitat characteristics of white-tailed 
ptarmigan in Colorado. Wilson Bulletin 104(2): 263-272. 
 
Giesen, K.M., C.E. Braun, and T.A. May. 1980. Reproduction and nest-site selection by white-tailed 
ptarmigan in Colorado. Wilson Bulletin 92(2): 188-199. 
 
Hoffman, R.W. 2006. White-tailed Ptarmigan (Lagopus leucura): a technical conservation assessment. 
[Online]. USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/whitetailedptarmigan.pdf [06/24/2015]. 
 
Hoffman, R.W. and C.E. Braun. 1977. Characteristics of a winter population of white-tailed ptarmigan in 
Colorado. Wilson Bulletin 89(1): 107-115. 
 
Bird Conservancy of the Rockies (BCR). 2017. Rocky Mountain Avian Data Center. Accessed online at: 
http://rmbo.org/v3/avian/ExploretheData.aspx [12/18/2017]. 
 
8. Map of Known Occurrences and Modeled Suitable Habitat 

White-tailed ptarmigan habitat modeled for the planning area consists of areas of alpine containing grass, 
willow, and interspersed barren sites (Figure 1).   
Figure 1. White-tailed Ptarmigan Modeled Habitat and Known Occurrences 

 

http://bna.birds.cornell.edu/bna/species/068
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White-veined arctic butterfly (Oeneis bore) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of the White-veined arctic butterfly 
Entity Status Status Definition 
NatureServe 
global 

G5  

CNHP, 
NatureServe 
state 

S3  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   
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USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species Oeneis bore (Esper, 1789) is accepted as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are at least four known records from the planning unit – one each in Hinsdale and Saguache 
counties and two in Gunnison County. 
Table 2. Known Occurrence Frequency Within the Planning Area (NRIS database) 

Known Occurrences in the past 20 years 4 
Year Last Observed 1996 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
This species nests and feeds on grasses and sedges, typically in or near wet tundra or alpine bogs. Eggs 
are laid on dead leaves near grass and sedge food sources, the caterpillars require two years to reach 
maturity, hibernating overwinter as caterpillars twice during that time. Eggs are laid every-other year. 
 
This species survives this far south on relict high altitude tundra areas, further north it is more common on 
arctic tundra, even at low elevations. 
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
This species is dependent on grasses and sedges growing on or near wet tundra bogs near tundra. On 
this unit all tundra is alpine tundra but the species is also found much further north on arctic tundra. 

 
6. Threats and Risk Factors 

As with many tundra relict species, climate change could be a threat – as temperatures warm, species 
can move north or uphill to cooler refuges. In the case of species that exist on tundra in the southern 
Rockies, moving uphill is not an option as local populations already only survive on mountain tops. It 
is possible that warmer temperatures could lead to a loss of alpine tundra on the GMUG. In this case, 
the white-veined arctic could be lost from the forest, although additional populations could continue 
to survive further north. 
 
Additionally, this species is dependent upon monocot species – grasses, sedges, and rushes. Any 
actions that displace those species in favor or woody species or forbs could be a threat to this species. 

 
7. Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

http://www.butterfliesandmoths.org/
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Willow Flycatcher (Empidonax traillii) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Willow flycatcher 
Entity Status Status Definition 
NatureServe 
global 

G5  

CNHP, 
NatureServe 
state 

S4  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

None  

USDI FWSb   

USDI FWS 
Critical Habitat 

N/A  

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 
2. Taxonomy 
 
Genus/species (Emdonax traillii) Audubon, 1828 is accepted as valid (ITIS 2016). This overview is for 
the species, there is a different overview for the Endangered subspecies. 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
Colorado breeding Bird Atlas shows presence of this species on the table. 
 
Table 2. Known Occurrence Frequency Within the Planning Area (Colorado Breeding Bird Atlas) 

Known Occurrences in the past 20 years TBD 
Year Last Observed TBD 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
Willow flycatcher breeds in dense areas of deciduous trees and shrubs preferably near streams and 
wetlands. Willow is strongly selected for but the species may nest in other species as well. 
 
The species consumes insects, watching for them from a perch and then flying out to catch them. They eat 
a wide variety of flying insect, they will also pluck crawling insects off plants and consume some seeds 
and berries. They nest relatively low to the ground, from as low as 4 feet up to 14 feet. 
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Rangewide, willow flycatcher has undergone a 46% decline in population since 1970. That may be due to 
loses of wetland and riparian habitat and may have stabilized a bit as wetlands and riparian areas have 
been better protected.  
 
5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 

12]:  
This species is dense thickets near wetlands or streams. The scientific understanding of the role of salt 
cedar (Tamarix spp.) in the ecology of the related Southwest Willow Flycatcher is evolving. That may 
be a risk factor or the species may actually show a preference for salt cedar thickets. This may be due 
to the denseness and the amount of debris and dead foliage that tends to accumulate, which provides 
camouflage for nests. It is not clear if the willow 

 
6. Threats and Risk Factors 

As with many riparian and wetland species, changes in streamflow and flood regimes may impact 
habitat via impacts to streamside vegetation. Grazing in riparian areas and recreational use of 
waterways could be similarly detrimental, both through the clearing of vegetation as well as the 
impact of harassment causing nest abandonment. 

 
 
7. Key literature: 
Audobon.org. 2018. http://www.audubon.org/field-guide/bird/willow-flycatcher [3/21/2018] 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
Partners in Flight. 2018 http://pif.birdconservancy.org/ACAD/Database.aspx [3/21/2018] 
 
 

 

Western Yellow-billed Cuckoo (Coccyzus americanus occidentalis) 
1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 

and defines the meaning of the status. 
 

Table 1.  Current status of Western Yellow-billed Cuckoo 
Entity Status Status Definition 
NatureServe 
global 

G5 T2T3 Species is Imperiled 
At high risk of extinction or elimination due to restricted range, few 
populations or occurrences, steep declines, severe threats, or other factors. 

CNHP, 
NatureServe 
state 

S1B Species is Critically Imperiled 
At very high risk of extinction or elimination due to very restricted range, very 
few populations or occurrences, very steep declines, very severe threats, or 
other factors. (B=Breeding) 

Colorado State 
List Status 

SGCN, Tier 1 Species of Greatest Conservation Need 

http://www.audubon.org/field-guide/bird/willow-flycatcher
http://pif.birdconservancy.org/ACAD/Database.aspx


 

196 
 

USDA Forest 
Service 

ESA Section 7  ESA Section 7 consultation requirement for activities that may affect the 
species. 

USDI FWSb FT Federally listed as Threatened 
USDI FWS 
Critical Habitat 

None No occurrence of proposed critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 

 

2. Taxonomy 

Although Coccyzus americanus occidentalis Ridgway, 1887 had been recognized as a valid subspecies, 
Banks (1988, 1990) concluded, based on morphological evidence, that C. americanus "should be treated 
as a monotypic species." Later work (Pruett et al., 2001) based on molecular evidence supports "the 
separation of the Yellow-billed Cockoo into two subspecies." Re-evaluation of the status of occidentalis 
may be warranted (ITIS 2015). Regardless of their taxonomic position, the U.S. Fish and Wildlife Service 
consider the cuckoos that occur west of the Rocky Mountain crest as well as those occurring in the San 
Luis Valley a Distinct Population Segment (USDI Fish and Wildlife Service 2014a). 

3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 

In the United States the range of the western yellow-billed cuckoo includes the area west of the 
Continental Divide, south through Montana, Wyoming, Colorado, and along the watershed divide 
between the upper and middle Rio Grande and Pecos Rivers in New Mexico and Texas, south to Big 
Bend in southwestern Texas, and extending to the States of the west coast (USDI Fish and Wildlife 
Service 2014a). 

In Colorado, yellow-billed cuckoos were historically noted as rare summer visitors, primarily on the 
eastern plains, but also in Middle Park and on the western slope at Grand Junction (Sclater 1912). Bailey 
and Niedrach (1965) considered yellow-billed cuckoos an uncommon summer resident, mainly on the 
eastern plains and into the Front Range, with a few breeding records from Grand County and one bird 
collected in Montezuma County. Thus, the few historical records suggest that the species apparently has 
always been rare in western Colorado, an opinion shared by Andrews and Righter (1992). Recent 
breeding bird atlas work in Colorado (Carter 1998) revealed only a single likely nesting record west of 
the continental divide over the five years of fieldwork (summarized from Wiggins 2005). 

There are no records of this species on the planning unit (Table 2).  The San Luis Valley where yellow-
billed cuckoo occurrence has been documented is about 35 miles south from the GMUG boundary.  
Neither Natureserve nor the Rocky Mountain Bird observatory have any records of this species closer 
than the San Luis Valley record. Ebird shows multiple sightings of this species near the planning unit but 
not on NFS lands, and Ebird sightings are difficult to verify. Although it is possible that individuals of this 
species may enter the planning unit from time to time, the presence has not yet been documented. Very 
little suitable habitat occurs within the planning unit and there is no habitat that contains all of the 
primary constituent elements identified below. 
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Table 2. Known Occurrence Frequency Within the Planning Area 

Known Occurrences 0 
Year Last Observed Not Documented 

 

4. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 
12]:  

The western yellow-billed cuckoo currently nests almost exclusively in low to moderate elevation 
riparian woodlands that cover 50 acres (20 hectares (ha) or more within arid to semiarid landscapes 
(Hughes 1999 cited in USDI Fish and Wildlife Service 2013). Cuckoo nests are typically placed in dense 
patches of broad-leaved deciduous trees, usually with a relatively thick understory (Hughes 1999). 
Western cuckoos (including those in the western Great Plains) prefer to nest in willow (Salix spp.), 
cottonwood (Populus spp.), and mesquite (Prosopis spp.), but they will also utilize orchards (Laymon 
1980, Walters 1983, summarized in Wiggins 2005). 

The western yellow-billed cuckoo generally arrives on its breeding grounds in mid-June. In late summer, 
the birds begin their southbound migration in mid-August, and most have left the breeding grounds by 
mid-September (USDI Fish and Wildlife Service 2013). 

Nesting peaks later (mid-June through August) than in most co-occurring bird species, and may be 
triggered by an abundance of cicadas (Cicadidae sp.), katydids (Tettigoniidae sp.), caterpillars 
(Lepidoptera sp.), or other large prey items that form the bulk of their diet (Hamilton and Hamilton 
1965, Rosenberg et al. 1982, cited in USDI Fish and Wildlife Service 2013). Nesting in western North 
America continues through August, and up to three broods can be raised in a season if the prey base is 
sufficient (USDI Fish and Wildlife Service 2013). Yellow-billed cuckoos build an open cup nest with a 
loose saucer-shaped stick construction. Clutch size varies from two to five eggs depending on the 
available food supply. The incubation and nestling periods are short, with the eggs hatching in 11–12 
days and young fledging in 5–7 days (Hughes 1999 cited in USDI Fish and Wildlife Service 2013). 

5. Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  
 

Western yellow-billed cuckoos rarely nest at sites less than 50 acres (ac) (20 hectares (ha)) in size, and 
sites less than 37 ac (15 ha) are considered unsuitable habitat. Habitat patches from 50 to 100 ac (20 to 
40 ha) in size are considered marginal habitat. Habitat between 100 ac (40 ha) and 200 ac (81 ha), 
although considered suitable are not consistently used by the species. The optimal size of habitat 
patches for the species are generally greater than 200 ac (81 ha) in extent and have dense canopy 
closure and high foliage volume of willows (Salix sp.) and cottonwoods (Populus sp.) and thus provide 
adequate space for foraging and nesting. (Laymon and Halterman 1989 cited in USDI Fish and Wildlife 
Service 2014b). 

The USFWS (USDI Fish and Wildlife 2014b) consider the following Primary Constituent Elements as 
habitat features that provide for this species’ life-history processes and are essential to the conservation 
of the species: 

Riparian woodlands. Riparian woodlands with mixed willow-cottonwood vegetation, mesquite-thorn-
forest vegetation, or a combination of these that contain habitat for nesting and foraging in contiguous 



 

198 
 

or nearly contiguous patches that are greater than 325 ft (100 m) in width and 200 ac (81 ha) or more in 
extent. These habitat patches contain one or more nesting groves, which are generally willow-
dominated, have above average canopy closure (greater than 70 percent), and have a cooler, more 
humid environment than the surrounding riparian and upland habitats. 

Adequate prey base. Presence of a prey base consisting of large insect fauna (for example, cicadas, 
caterpillars, katydids, grasshoppers, large beetles, dragonflies) and tree frogs for adults and young in 
breeding areas during the nesting season and in post-breeding dispersal areas. 

Dynamic riverine processes. River systems that are dynamic and provide hydrologic processes that 
encourage sediment movement and deposits that allow seedling germination and promote plant 
growth, maintenance, health, and vigor (e.g. lower gradient streams and broad floodplains, elevated 
subsurface groundwater table, and perennial rivers and streams). This allows habitat to regenerate at 
regular intervals, leading to riparian vegetation with variously aged patches from young to old. 

Wiggins (2005) outlines the following elements conducive to yellow-billed cuckoo habitat restoration: 1) 
restoring more natural flow regimes to rivers and creeks, 2) restricting or eliminating livestock grazing 
along riparian areas, and 3) restricting or eliminating the use of pesticides near cuckoo breeding areas. 
The latter point is especially important in areas where orchards are adjacent to riparian areas, as 
cuckoos often forage at such sites. 

Restoration elements described above can be addressed by including the following components in a 
yellow-billed cuckoo habitat management plan (Wiggins 2005): 

• restoring riparian woodlands by restoring natural flow regimes to watercourses and by restricting 
or eliminating livestock grazing 

• evaluating the use of pesticides in riparian woodlands and nearby areas 
• censusing riparian woodlands for before/after effects of any habitat manipulations 
• monitoring reproductive success in managed/unmanaged plots, as well comparing reproductive 

success before and after habitat manipulations. 
 

6. Threats and Risk Factors 

Yellow-billed cuckoo abundance has declined in most areas within USFS Region 2, especially in western 
Colorado and Wyoming. The threats to yellow-billed cuckoos likely vary according to region, with habitat 
loss and fragmentation being particularly important in the western (arid) portions of Region 2 (Wiggins 
2005). There have been a number of studies in the western United States that have assessed habitat 
availability for yellow-billed cuckoos, and without exception, they have shown drastic declines in 
riparian habitat extent and/or quality. Alteration of hydrology, due to dam construction or irrigation 
schemes, may both positively and negatively affect yellow-billed cuckoos. Other risk factors include 
livestock grazing and pesticides (Wiggins 2005).  

7. Key literature: 

Beason, J.P. 2009. Yellow-billed Cuckoos in Western Colorado. Tech Rep. R-YBCUCDOW & USFWS-08-1. 
Rocky Mountain Bird Observatory, Brighton, Colorado. 27 pp. 
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ITIS (Integrated Taxonomic Information System). 2015. Accessed online 06/01/2015 at: 
http://www.itis.gov/ 

USDI Fish and Wildlife Service. 2013. Endangered and Threatened Wildlife and Plants; Proposed 
Threatened Status for the Western Distinct Population Segment of the Yellow-billed Cuckoo (Coccyzus 
americanus); Proposed Rule. Federal Register 78(192): 61622-61666. 

USDI Fish and Wildlife Service. 2014a. Endangered and Threatened Wildlife and Plants; Determination of 
Threatened Status for the Western Distinct Population Segment of the Yellow-billed Cuckoo (Coccyzus 
americanus); Final Rule. Federal Register 79 (192): 59992-60038. 

USDI Fish and Wildlife Service. 2014b. Endangered and Threatened Wildlife and Plants; Designation of 
Critical Habitat for the Western Distinct Population Segment of the Yellow- Billed Cuckoo: Proposed 
Rule. Federal Register 79 (158): 48548-48562. 

Wiggins, D. 2005. Yellow-billed cuckoo (Coccyzus americanus): a technical conservation assessment. 
USDA Forest Service, Rocky Mountain Region. Available: 
http://www.fs.fed.us/r2/projects/scp/assessments/yellowbilledcuckoo.pdf [June 1, 2015]. 

8. Map of Known Occurrences and Suitable Habitat 

Yellow-billed cuckoo suitable habitat has not been modeled for the planning area.  In addition there are 
no known occurrences on GMUG lands.  

 
 

Yellow-dotted alpine butterfly (Erebia pawlowskii) 
 

1. Status:  Table 1 summarizes the current status of this species or subspecies by various ranking entity 
and defines the meaning of the status. 
 

Table 1.  Current status of Yellow-dotted alpine 
Entity Status Status Definition 
NatureServe 
global 

G5  

CNHP, 
NatureServe 
state 

S3  

Colorado State 
List Status 

NONE 
 

N/A 

USDA Forest 
Service 

  

USDI FWSb   

USDI FWS 
Critical Habitat 

None No occurrence of designated critical habitat within the planning area. 

a Colorado Natural Heritage Program. 
b US Department of Interior Fish and Wildlife Service. 
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2. Taxonomy 
 
Genus/species Erebia pawlowskii is not accepted as valid. Erebia pawloskii  Ménétriés, 1859 is accepted 
as valid (ITIS 2016). 
 
3. Distribution, abundance, and population trend on the planning unit [12.53.2,3,4]: 
There are multiple records from Uncompahgre National Forest, mostly in a discrete clump in Hinsdale 
County on Uncompahgre Peak (Natureserve, 2016). There is also one isolated record in San Miguel 
County southeast of Telluride. There are no records from Grand Mesa or Gunnison National Forests. The 
NRIS database has no records for this species in the planning unit, so occurrence records were taken from 
the Natureserve database. 
 
The species is Holarctic, populations on the GMUG are peripheral to the larger population.  
Table 2. Known Occurrence Frequency Within the Planning Area (NatureServe database) 

Known Occurrences in the past 20 years 10 
Year Last Observed 2003 

 
4. Brief description of natural history and key ecological functions [basis for other 12.53 

components]:  
This species nests and feeds on grasses and sedges, typically in or near wet tundra or alpine bogs. Eggs 
are laid on dead leaves near grass and sedge food sources, the caterpillars require two years to reach 
maturity, hibernating overwinter as caterpillars twice during that time. Eggs are laid every-other year. 
 
This species survives this far south on relict high altitude tundra areas, further north it is more common on 
arctic tundra, even at low elevations. 
 
Overview of ecological conditions for recovery, conservation, and viability [12.53 7, 9?, 10, 11, 12]:  

This species is dependent on grasses and sedges growing on or near wet tundra bogs near tundra. On 
this unit all tundra is alpine tundra but the species is also found much further north on arctic tundra. 

 
Threats and Risk Factors 

As with many tundra relict species, climate change could be a threat – as temperatures warm, species 
can move north or uphill to cooler refuges. In the case of species that exist on tundra in the southern 
Rockies, moving uphill is not an option as local populations already only survive on mountain tops. It 
is possible that warmer temperatures could lead to a loss of alpine tundra on the GMUG. In this case, 
the Yellow-dotted alpine could be lost from the forest, although additional populations could continue 
to survive further north. 
 
Additionally, this species is dependent upon monocot species – grasses, sedges, and rushes. Any 
actions that displace those species in favor or woody species or forbs could be a threat to this species. 

 
Key literature: 
Lotts, Kelly and Thomas Naberhaus, coordinators. 2016. Butterflies and Moths of North America. 
http://www.butterfliesandmoths.org/ (Version 13 April 2016). 
 
NatureServe. 2015. An online encyclopedia of life. Accessed online at: 
http://explorer.natureserve.org/index.htm [07/06/2015]. 
 
 

http://www.butterfliesandmoths.org/
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