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Executive Summary 
 

DAU:   E-15 Avalanche Creek 

GMUs:   43 and 471 

 

Previous (1988) Population Objective:    3,300 elk 

Current Population Estimate (post-hunt 2011):   4,500 elk 

New Population Objective Range:   3,600 ï 5,400 elk 

 

Previous (1988) Sex Ratio Objective:    19 bulls/100 cows 

Current Sex Ratio (3-year average 2009-2011):   21 bulls:100 cows 

Expected sex ratio range:     17-27 bulls:100 cows 
 

   
 

   
 

Background 

The Avalanche Creek Elk Data Analysis Unit (DAU) E- 15 is located in northwest Colorado and 

consists of Game Management Units (GMU) 43 and 471.  This DAU lies in Pitkin, Gunnison, Eagle, and 

Garfield Counties.  Major towns include Aspen, Snowmass Village, Basalt, Carbondale, Glenwood 

Springs.  E-15 covers 2,201 km
2
 (~544,000 acres) of land area. Approximately three-fourths of the DAU 

is public land, and one-fourth is private. Wilderness areas make up 39% of the DAU including most of the 

Maroon Bells-Snowmass and parts of the Collegiate Peaks and Ragged Wilderness Areas. The DAU 

makes up about 60% of the Roaring Fork River Watershed. 

Since 1988, the elk in E-15 have been managed for a population objective of 3,300 elk. Through 

the 1990s and early 2000s, the herd numbered between approximately 7,000-8,000 elk. To reduce the 

population toward the herd management objective, liberal antlerless licenses were provided to achieve 

increased cow elk harvest. The population has been gradually reduced and is currently estimated at 4,500 

elk.  

The 1988 DAU plan set a sex ratio objective for E-15 of 19 bulls:100 cows. However, as an over-

the-counter (OTC) DAU with unlimited bull licenses in 2
nd

 and 3
rd
 rifle seasons, E-15 is not specifically 
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managed for a sex ratio objective, but rather to provide ample hunting opportunities.  Antler-point 

restrictions have been effective at improving the quality of bulls and increasing the bull ratio without 

requiring totally limited licenses. Thus, despite being an OTC unit, the bull ratio has averaged above the 

established objective.  The current (2009-2011) 3-year average and the long-term average since 2000 both 

are 21 bulls:100 cows. 

 

Significant issues 

Outdoor recreation and other human disturbance, habitat loss and fragmentation due to land 

development, and continued lack of large-scale habitat improvement projects have been the major issues 

for this elk herd.  Increased predator populations could also be affecting the elk population. 

The human population in this area has grown rapidly in the past 20-30 years, as many people are 

drawn to the area by the ski areas, wildlife, open space, public lands, scenery and lifestyle. As a result, 

recreation and habitat conversion have become major impacts on wildlife.  Land development has led to 

the direct loss of habitat quantity and quality in the form of conversion of habitat into houses, other 

buildings, and infrastructure; conversion of native shrublands to grassland agricultural fields; and 

fragmentation of habitat due to roads, recreational trails, and structures.  Outdoor recreation has become a 

year-round presence on the landscape, particularly on public lands, and is the largest indirect impact to the 

areaôs wildlife populations.  There is increasing demand for more recreational trails to be established, as 

well as frequent use and expansion of unofficial trails, all of which fragment and diminish the quality of 

remaining wildlife habitat and create disturbances to wildlife on a year-round basis.  Human disturbances 

during critical periods for wildlife can reduce calf recruitment and increase stress on wintering wildlife.  

There is now human disturbance also during the summer in areas previously used by wildlife for 

seclusion.  More roads and vehicle traffic, along with increased driving speeds, have resulted in more 

roadkill of elk other wildlife.  Dogs, both on- and off-leash, also present another stressor on wildlife and a 

potential source of mortality. 

Existing, undeveloped habitat has been degraded not only by human recreational impacts, but 

also due to long-term fire suppression and lack of habitat management which has led to older-aged, less 

productive forage. Areas close to developments are now unlikely to be allowed to burn due to potential 

damage to property.  The cumulative effect is that both quantity and quality of habitat has declined for elk 

in E-15. Unfortunately, elk winter range continues to disappear to development.  Without large scale 

habitat improvements, and probably even with improvements there are certain portions of this DAU that 

may need to focus on the continued reduction of the elk population to try and balance the amount of 

habitat that is available with the number of elk this habitat can support. Notably, the White River National 

Forest has begun a 10-year, large scale series of habitat projects to rejuvenate shrublands, grasslands, and 

aspen habitat for the benefit of wildlife.  About 16,000 acres across 8 treatment blocks on winter and 

transitional range in E-15 will be mechanically treated or burned. This work should enhance the existing 

native habitat that is available to elk and deer. 

Bear, mountain lion, and coyote populations are believed to have increased over the past several 

decades, and their predation on calves (as well as adult elk mortality by lions) could potentially limit the 

elk population.  Whether predation has a population-level effect on the elk herd depends on how close the 

elk population is to carrying capacity, i.e., whether predation is additive or compensatory to other causes 

of elk mortality (such as malnutrition, disease, and human-caused mortality).   

 

Alternatives for Population Objective Range 

E-15ôs current population objective of 3,300 elk was established in 1988 and is long overdue for 

an update. Many changes have occurred since then in land use, human population growth, recreation 

pressure, habitat condition, elk population size, predator population sizes, and population modeling 

methods. For the past decade or more, the goal has been to decrease the elk population toward the 

objective of 3,300.  Public input indicates that the most (61% of 99) respondents prefer to maintain the 

current population size (~4,500 elk) rather than to further decrease or to increase the population. Most 

huntersô primary interest in E-15 is in harvesting an elk for meat rather than as a trophy. 
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Colorado Parks and Wildlife considered three alternatives for the new population objective range.  

The alternative of 3,600-5,400 elk was selected as the new population objective because it will  balance 

the publicôs desire to have enough elk on the landscape for hunting and wildlife viewing opportunities, 

while still keeping the elk population at a moderate density (i.e., below ecological carrying capacity at a 

number of animals the habitat can support in healthy body condition). 

 

Alternative 1: 4,500-6,300 elk 

This alternative would increase the current population size by about 20% (range 0% to +40% 

change).  Because elk have a high natural survival rate, reducing hunter harvest to achieve elk population 

growth may allow elk numbers to take off when weather conditions are favorable for survival. At a higher 

population density, elk will compete more intensely with each other as well as with mule deer for forage 

and space, particularly during hard winters. The health of individual elk may be compromised due to this 

heightened competition, and disease may spread through the population more easily.  Mortality by 

predation, harvest, disease, and malnutrition would be more compensatory to each other at this higher elk 

density.  Overall, calf recruitment rate would be lower.  Winter range habitat - which has already been 

diminished by land development, lack of regeneration, and over-use by past high densities of ungulates - 

could be further degraded.  Agricultural crop damage may become an issue, and damage to residential 

trees, shrubs, and gardens may increase. More elk-vehicle collisions may occur.  Catastrophic weather, 

such as a very severe winter restricting access to forage and requiring animals to use more of their body 

fat to stay alive, could result in large numbers of elk dying. 

Antlerless license numbers would need to be reduced, at least for the first several years, to 

achieve population growth. There would be less opportunity to draw a cow license and hunters might not 

be able to draw a license every year.  However, those who do successfully draw would experience less 

crowding and would likely have a better chance of harvesting an elk because there would be more elk on 

the landscape.  As the herd reaches the higher population objective, more antlerless licenses could be 

issued to stabilize the herd at the new population objective.  Also at a higher population, there would be 

more bulls available, so bull hunters could have higher success rates.  However, because bull licenses for 

2
nd

 and 3
rd
 rifle season are unlimited, hunter crowding and success rates during these seasons would 

depend also on how many bull hunters choose to hunt in these units.  

Economic benefits to the local community could be reduced due to having fewer antlerless 

licenses available and therefore fewer hunters contributing to local establishments during hunting season. 

This effect could be offset if more hunters purchase over-the-counter bull licenses, but is unlikely, given 

current declining trends in hunter participation overall. 

 

Alternative 2: 3,600-5,400 elk (Selected) 

This alternative would maintain the current population size (+/-20%). There would be less 

competition for forage and habitat among elk than in the past. Calf recruitment might remain relatively 

low given current conditions (i.e., high recreation pressure, reduced habitat availability and condition, 

increased predator densities), but because adult elk have high natural survival rates, the population can be 

maintained at this size with low recruitment rates and continued moderate harvest.   

To achieve this population objective, antlerless licenses would either remain the same or initially 

be reduced slightly to stabilize the population at the current size. As population size is evaluated over the 

subsequent years, license quotas could resume thereafter back to quotas similar to current levels. Hunting 

opportunity, harvest success rates, and economic impact would be intermediate compared to Alternatives 

1 and 3, and would be similar to those of today. 

 

Alternative 3: 2,700-4,500 elk 

This alternative would continue to reduce the population size by around 20% (range 0% to -40% 

change).  At a lower population density, individual elk would experience less competition and overall 

better health.  Survival rates could improve, and therefore, the herd would be more resilient to extreme 
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weather events.  However, at lower elk population density, the effects of predation could become more 

pronounced. 

To achieve this population objective, it could take many years and would depend on harvesting 

enough cow elk to continue to drive the population down. Increasing antlerless quotas would not be 

useful because even at the current license quotas, many licenses go unsold. Therefore, antlerless license 

quotas would remain the same as current quotas.  As the population continues to decline, harvest success 

rates would likely decline because of having relatively fewer animals available, and hunter crowding may 

be an issue.  Eventually as the lower population objective is reached, antlerless licenses would need to be 

reduced to stabilize the herd at the new population size.  Initially, economic benefits from hunting and 

wildlife watching would be similar to those of today; later, there would be fewer economic and 

recreational benefits as the elk population declines. 

 

Expected Sex Ratio Range 

For DAUs that have unlimited over-the-counter (OTC) bull elk licenses in 2
nd

 and 3
rd
 rifle 

seasons, CPW does not manage for a particular sex ratio.  Instead, bull:cow ratio in these OTC units is 

determined by a combination of harvest factors (e.g., hunter participation, hunter success), biological 

factors (e.g., differential survival rates of bulls vs. cows, sex ratio of calves when born), and abiotic 

factors (primarily weather). Therefore, we report an expected sex ratio, rather than a sex ratio objective.  

The expected sex ratio range for E-15 is 17-27 bulls:100 cows, based on the post-hunt bull ratios 

observed over the last decade since the antler-point restriction was extended to all seasons. 

 

 

 
This plan was approved by the Colorado Parks and Wildlife Commission on July 12, 2013. 
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Introduction and Purpose 
 

Data Analysis Unit (DAU) plans 

Colorado Parks and Wildlife (CPW) manages wildlife for the use, benefit and enjoyment 

of the people of the state in accordance with the CPWôs Strategic Plan and mandates from the 

Parks and Wildlife Commission and the Colorado Legislature.  Coloradoôs wildlife resources 

require careful and increasingly intensive management to accommodate the many and varied 

public demands and growing impacts from people.  To manage the stateôs big game populations, 

the CPW uses a ñmanagement by objectiveò approach (Figure 1).  Big game populations are 

managed to achieve population objective ranges and sex ratio ranges established for data analysis 

units (DAUs). 

 

The purpose of a herd management plan is to provide a system or process which will 

integrate the plans and intentions of Colorado Parks and Wildlife with the concerns and ideas of 

land management agencies and interested publics in determining how a big game herd in a 

specific geographic area should be managed.  In preparing a herd management plan, agency 

personnel attempt to balance the biological capabilities of the herd and its habitat with the 

public's demand for wildlife recreational opportunities.  Our various publics and constituents, 

including the U.S Forest Service (USFS), the Bureau of Land Management (BLM), sports 

persons, guides and outfitters, private landowners, county commissions, and the general public, 

are involved in the determination of herd population and sex composition objectives and related 

issues.  Public input is solicited and collected by way of questionnaires, public meetings, and 

comments to the Parks and Wildlife Commission.  

 

A Data Analysis Unit or DAU is the geographic area that represents the year-round range 

of a big game herd.  It delineates the seasonal ranges of a specific herd while keeping 

interchange with adjacent herds to a minimum.  A DAU includes the area where the majority of 

the animals in a herd are born and raised, as well as where they die either as a result of hunter 

harvest or natural causes.  Each DAU usually is composed of several game management units 

(GMUs), but in some cases only one GMU makes up a DAU.   

 

The primary decisions needed for an individual herd management plan are (1) how many 

animals should exist in the DAU and (2) the desired sex ratio for the population of big game 

animals, i.e., the number of males per 100 females.  These numbers are referred to as the 

population and sex ratio objectives, respectively.  Secondarily, the strategies and techniques 

needed to reach the population size and herd composition objectives also need to be decided.  

The selection of  population and sex ratio objectives drive important decisions in the big game 

season setting process, namely, how many animals need to be harvested to maintain or move 

toward the objectives, and what types of hunting seasons are required to achieve the harvest 

objective. 
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Figure 1. Management by objectives process used by the CPW to manage big game populations on a 

DAU basis. 

 

 

Population Dynamics, Maximum Sustained Yield, and Density Dependence  

Numerous studies of animal populations, 

including such species as bacteria, mice, rabbits, and 

white-tailed deer have shown that the populations 

grow in a mathematical relationship referred to as the 

"sigmoid growth curve" (Figure 2). There are three 

distinct phases to this cycle.  The first phase occurs 

while the population level is still very low and is 

characterized by a slow growth rate and a high 

mortality rate.  This pattern occurs because the 

populations may have too few animals and the loss of 

even a few of them to predation or accidents can 

significantly hinder population growth. 

 

The second phase occurs when the population 

number is at a moderate level.  This phase is 

characterized by high reproductive and survival rates.  

During this phase, food, cover, water and space are not a limiting factor.  For example, animals 

such as white-tailed deer have been known to successfully breed at six months of age and 

produce a live fawn on their first birthday and older does have been known to produce 3-4 fawns 

that are very robust and healthy.  Survival rates of all sex and age classes are also at maximum 

rates during this phase. 

 

The final or third phase occurs when the habitat becomes too crowded or habitat 

conditions become less favorable.  The quantity and quality of food, water, cover, and space 

become scare due to the competition with other members of the population.  These types of 

factors that increasingly limit productivity and survival at higher population densities are known 

as density-dependent effects. If the population continues to grow it will eventually reach a point 
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Figure 2. Sigmoid growth curve. 
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called the carrying capacity.  At this point, the population growth rate slows to zero and the 

population reaches an equilibrium with its environment.  The number of births each year equals 

the number of deaths; therefore, to maintain the population at this level would not allow for any 

"huntable surplus."  The animals in the population would be in relatively poor body condition, 

habitat condition would be degraded from over-use, and when a severe winter or other 

catastrophic event occurs, a large die-off is inevitable.   

 

What does all this mean to the management of Colorado's big game herds?  It means that 

if we attempt to manage for healthy big game herds, we should attempt to hold the populations 

more towards the middle of the "sigmoid growth curve."  Biologists call this mid-point 

"maximum sustained yield.ò  In the example below, maximum sustained yield, which is 

approximately half the maximum population size, would be 5,000 animals. At this level, the 

population should provide the maximum production, survival, and available surplus animals for 

hunter harvest.  Also, at this level, range habitat condition should be good to excellent and range 

trend should be stable to improving.  Game damage problems should be lower and economic 

return to the local and state economy should be higher.  This population level should produce a 

"win - win" situation to balance sportsmen and private landowner concerns. 

 

A graph of a hypothetical elk population showing 

sustained yield (harvest) potential vs. population size is 

shown (Figure 3).  Notice that as the population increases 

from 0 to 5,000 animals, the harvest to sustain the 

population at this size also increases.  However, when 

the herd reaches maximum sustained yield at a 

population size of 5,000 elk, resources become scarcer; 

survival rates begin to decline; and the harvest potential 

decreases.  Finally, when the population reaches the 

maximum carrying capacity (10,000 elk in this example), 

the harvest potential will be reduced to zero.  Also, notice 

that it is possible to harvest exactly the same number of elk 

each year with, for example, 3,000 or 7,000 elk in the 

population.  This phenomenon occurs because the population of 3,000 elk has much higher 

survival rates and/or reproductive rates (e.g., pregnancy rate, age at first reproduction) compared 

to the population of 7,000 elk, so there is proportionally more harvestable surplus. 

  

Realistically managing elk populations for maximum sustained yield is difficult, if not 

impossible, due to the amount of detailed biological information about habitat and population 

size required. Additionally, carrying capacity is not static; the complex and dynamic nature of 

the environment cause carrying capacity to vary seasonally and annually, and can also change as 

environmental conditions change.  In most cases we would not want true maximum sustained 

yield management even if possible because of the potential for overharvest.  Also there would be 

fewer mature of bulls because maximized harvest reduces the survival of individuals to reaching 

older age classes.  However, the concept of maximum sustained yield is useful for understanding 

how reducing population densities can stimulate productivity and increase harvest yields.  

Knowing the exact point of maximum sustained yield is not necessary if the goal is to 

Figure 3. Maximum sustained yield 

occurs at moderate population size. 
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conservatively reduce population size to increase yield. Long-term harvest data can be used to 

gauge the effectiveness of reduced population size on harvest yield.   

 

 Besides density-dependent factors that regulate populations, extrinsic factors that are 

independent of population density can also limit populations.  These density-independent factors 

include weather, predator species, competitor species, and human activities.  To further 

complicate matters, density-dependent and density-independent factors can interact with each 

other to either amplify or mitigate their overall effects on a population. 

 

 

Description of Data Analysis Unit 
 

Location 

The Avalanche Creek Elk Data Analysis Unit (DAU) E- 15 is located in northwest 

Colorado and consists of Game Management Units (GMU) 43 and 471 (Figure 4).  It is bounded 

on the north by the Colorado and Frying Pan Rivers and Ivanhoe Creek, on the east by the 

Continental Divide, on the south by the divide between the Roaring Fork-Crystal  River 

drainages and the East River-Muddy Creek drainages and McClure Pass; on the west by the 

following divides: Muddy Creek-Crystal River,  Roaring Fork-Crystal River drainages, and the 

Divide Creek-Baldy Creek drainages; and by South Canyon Creek. Major towns include Aspen, 

Snowmass Village, Glenwood Springs, Carbondale, and Basalt.  Interstate-70 follows the 

northern tip of the unit. State highways 82 and 133 provide access to the area. This unit lies in 

Pitkin, Gunnison, Eagle, and Garfield Counties.  E-15 makes up about 60% Roaring Fork River 

Watershed. 

 

Climate and Precipitation 

 The climate varies with altitude. Low elevations have moderate winters and warm 

summers, and high elevations have long, cold winters and short, mild summers.  Precipitation 

varies from 17 inches annually at 6,000 feet elevation to 30-40 inches at 14,000 feet elevation.  

Prevailing winds are out of the west and southwest. Temperature generally ranges from a low of 

ï20 degrees F to a high of 95 degrees F. Deep snow at higher elevations forces the elk to winter 

at the lower elevations, on wind-swept ridges, or warmer south- and west-facing aspects were 

more snowmelt occurs.  Moisture comes throughout the year, although winter and spring months 

have more precipitation than summer and fall months. 

 

Topography 

DAU E-15 is dominated by the Elk Mountains.  Twenty peaks are higher than 13,000 feet 

above sea level, while six peaks are above 14,000 feet.  This area consists of a series of parallel 

mountain ranges running mostly NW-SE connected transversely by low saddles.  These 

mountain ranges are divided by the Crystal River.  The landscape slopes down to the north to the 

Roaring Fork and Colorado River Valley floors (around 6,000 to 7,000 ft.)  Elevations range 

from a low of around 5,740 feet at the NW corner of the unit (Colorado River at South Canyon 

Creek) to the high of 14,265 feet at Castle Peak.  
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Figure 4. Location of elk DAU E-15. 

 

 

All natural surface water in this area drains into the Colorado River, mostly through the 

Roaring Fork. The DAU contains the part or all of the Colorado River, Roaring Fork, Castle 

Creek, Maroon Creek, Crystal River, Snowmass Creek, South Canyon, and Paradise Creek. 

  

Vegetation 

 Vegetation types in this unit are largely determined by elevation and aspect (Figure 5).  

The mountain peaks above approximately 11,600 feet contain mostly bare rock or alpine 

communities.  Spruce-fir grows mostly between the elevations of 8,000 and 11,600 ft.  Aspen 

and aspen-conifer mixes dominate the slopes from 7,000 to 8,500 feet.  Mountain shrubs show 

up on lower slopes near 7,000 feet.  Pinyon-juniper covers the lower foothills, and sagebrush 

parks appear on the more level sites as elevation drops.  Riparian vegetation runs along the 

creeks and rivers.  Elk prefer a diversity of vegetation types in close proximity cover and forage. 
 

The vegetation in this DAU can be categorized into five main groups: cropland, riparian, 

rangeland, forest land, and alpine. 

 

 Cropland is found in the valleys at the low elevations and is mostly hay grounds of 

timothy, orchard grass, wheatgrasses, and alfalfa. 
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Figure 5. Vegetation types in elk DAU E-15. 

 

 Riparian vegetation is found along the major creeks and rivers.  This community supports 

the greatest number of plant and animal species.  Cover types range from spruce-fir to blue 

spruce, douglas fir, ponderosa pine, aspen, narrowleaf cottonwood, and willow as you go from 

high to low elevations. 

 

 Rangelands consist of sagebrush, mountain shrubs, Gambel oak, and grassland 

communities. Sagebrush is the most common land cover at the lower elevations.  Rabbitbrush, 

western and slender wheatgrass, and native clovers commonly grow with the sagebrush.  

Mountain shrubs include serviceberry, snowberry, mountain mahogany, and Gambel oak.  There 

are also homogeneous stands of Gambel oak. The shrublandsô grasses and forbs provide forage 

for elk and deer in the spring months.  Grasslands occur on the more level sites in forested areas 

(large bunchgrasses such as Thurber fescue, wildrye, needlegrass, and broome) and in the alpine 

areas (Idaho and Thurber fescues, sandberg bluegrass, blue bunch wheat grass mixed with forbs). 

 

 Forest lands fall into 5 major groups:  pinyon-juniper, aspen and aspen-conifer mix, 

douglas fir, lodgepole pine, and spruce-fir. Pinyon-juniper covers the foothills.  They provide 

good thermal cover but poor forage. Aspen and aspen-conifer mixes occupy the middle 

elevations.  The understory consists of emerging conifers (where aspen is not the climax 

species), lush grasses and forbs, and some shrubs.  This community provides important cover 

and forage for elk. Douglas fir shares the middle elevation zone on the moister sites usually on 
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north facing aspects, but is much less represented than the aspen ecosystems.  It is a long-lived 

species valued for wildlife habitat diversity, scenic value, and big game cover. Lodgepole pine 

grows in even-aged stands east of the Maroon Bells generally above the aspen and below the 

spruce-fir.  In mature stands, the dense overstory limits the growth of understory forage, but 

provides good cover. In recent years, localized pine bark beetle infestations have affected some 

lodgepole pine forests, but is not widespread at this point. Spruce-fir (Engelmann Spruce, 

Subalpine Fir) dominates the higher elevations up to tree line.  This habitat provides excellent 

summer cover for elk. 

 

 Alpine sites occur on mountain peaks and basins.  Grasses, sedges, and numerous forbs are 

present.  Short willows grow in moister areas.  These sites provide summer forage and cover. 
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Habitat Resource and Capabilities 

 
Land Status 

The Avalanche Creek DAU E-15 covers 2,201 km
2
 of land area. Approximately three-

fourths of the DAU is public land, and one-fourth is private (Table 1 and Figure 6).  Wilderness 

areas make up 39% of the DAU including most of the Maroon Bells-Snowmass and parts of the 

Collegiate Peaks and Raggeds Wilderness Areas. 

 
Table 1. Area (square kilometers) by GMU and land status in elk DAU E-15.  1 km

2
 = 0.386 mi

2
 = 247 acres.  

ñOtherò includes city, county, land trust, and non-governmental organization lands. 

Land Manager GMU 43 GMU 471 DAU E-15 

total 

% of 

DAU 

BLM  160 0 160 7% 

USFS 1235 242 1476 67% 

CPW 11 0 11 0.5% 

Private 511 26 537 24% 

Other 14 2 16 0.7% 

Total area (km
2
) 1931 269 2201 100% 

% of DAU 88% 12% 100%  

 

 

 
Figure 6. Land management status in elk DAU E-15. 








































































