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Preface
Purpose
The Shoshone National Forest Land and Resource Management Plan (Forest Plan) was approved on
February 27, 1986. Since then, it has been amended many times. It is now being revised as directed by
the National Forest Management Act implementing regulations (36 CFR 219) and the Forest Service
directive system (Forest Service Handbook 1909.12). The proposed revised forest plan and draft
environmental impact statement are scheduled to be completed and available for public review in 2012.
The purpose of this document, the Analysis of the Management Situation, is to (36 CFR 219.12e):
•

Determine the ability of the Shoshone National Forest to supply goods and services in response
to society’s demands
• Provide a basis for formulating a broad range of reasonable alternatives
The Analysis of the Management Situation is required to include:
•

•

•
•

•

The current levels of goods
and services provided, and
the amount that would be
provided if current
direction were to continue
Benchmark analysis to
define the range within
which alternatives can be
constructed
Projections of demand for
applicable resources
Determination of the
potential to resolve public
issues and management
concerns
Determination of the need
to establish or change
management direction

Forest plan revision topics
Six revision topics were identified for the plan revision. The selection of revision topics was based on
both the need for change to the 1986 Forest Plan and strong public interest in the development of
direction for these topics. These topics were identified repeatedly in the public meetings, by the
Government Cooperators’ Work Group, and by Forest Service employees. These revision topics were
first identified during plan revision in 2005. These topics where again presented in the September 24,
2010, Notice of Intent to continue the plan revision under the provisions of the 1982 planning rule. After
review of the public comment on the 2010 Notice of Intent, in 2011 the forest supervisor validated
these topics and carried them forward. The Analysis of the Management Situation is organized around
these topics.
•
•
•

Recreation uses and opportunities
Special areas and designations
Vegetation management
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• Wildlife habitat management
• Minerals
• Commercial livestock grazing
Other topics and concerns identified by the public and government cooperators will be addressed as
issues in the draft environmental impact statement.
One issue of particular concern to the government cooperators is the socio-economic impacts of the
plan revision on local communities. The economic and social settings of the Shoshone are included in
the Analysis of the Management Situation to begin addressing this issue.
Another issue for which there is concern is climate change. Information specifically for the Shoshone has
just started to become available as a result of work by the Rocky Mountain Research Station. Though
there is some general information about climate change in the Analysis of the Management Situation,
specific information from the recent work has not been incorporated; this work is referenced at the end
of this document. This most recent information will be addressed in the draft environmental impact
statement. The Analysis of the Management Situation will not be revised to incorporate this
information.

Public involvement
Extensive public involvement and collaboration on revising the 1986 Forest Plan have occurred over the
last seven years. Conversations with the public regarding needed changes to the Forest Plan began with
a series of public meetings in 2005. This input, along with science-based evaluations, was used to
determine a need for change and a proposed plan. Correspondence, news releases, comment periods,
and other tools were used to gather feedback from the public, Shoshone National Forest employees,
tribal governments, federal and state agencies, and local governments.
The Notice of Intent for this revision effort was published in the Federal Register on September 24,
2010. We held meetings with the public, American Indian tribes, and cooperating agencies during the
Notice of Intent scoping period to gather input regarding the planning process and plan revision topics.
A proposed draft plan and management area maps were shared in January 2012 with the public,
American Indian tribes, and cooperators. This proposed draft plan describes proposed management.
Alternatives for the plan revision environmental impact statement will be based on public, tribal, and
cooperator responses to the proposal and to previously submitted comments.
A proposed revised plan and draft environmental impact statement will be prepared and available for
review and comment in June 2012. There will be a 90-day public comment period on the proposed
revised plan and draft environmental impact statement. We will respond to comments and prepare a
revised forest plan and final environmental impact statement. Following the notice of availability of the
plan and final environmental impact statement, there will be a 30-day objection period. The record of
decision is expected to be published in the fall of 2013.

Revision topics
Recreation uses and opportunities
Resource condition and trend
Population growth, new recreation technology, and community and visitor interest have increased the
focus on the management of outdoor recreation settings and opportunities on the Shoshone. The
7|Page

Shoshone has a reputation for diverse and challenging outdoor adventures, great scenic beauty, and
tremendous opportunities to escape urban culture and technologies.
Current social, economic, and demographic changes have increased recreational uses and have changed
the nature of recreation demand.
One tool for assessing recreation resource condition is the National Visitor Use Monitoring survey. The
National Visitor Use Monitoring program has two concurrent goals: first, to produce estimates of the
volume of recreation visitation to national forests and grasslands, second, to produce descriptive
information about that visitation, including activity participation, demographics, visit duration, measures
of satisfaction, and trip spending connected to the visit. The National Visitor Use Monitoring survey uses
a statistically based model.
In 2003, the first survey was completed for the Shoshone. A second survey was completed in 2009 and a
third is planned for around 2014. Continuous refinements in the survey methodology for National Visitor
Use Monitoring sampling are improving the quality of the information provided.
Other tools utilized in assessing recreation trends on the Shoshone include U.S. Census data on
population trends and demographics, State of Wyoming snowmobile and off-highway vehicle permit
data, the Wyoming Statewide Comprehensive Outdoor Recreation Plan (State of Wyoming 2009),
Cordell’s Outdoor Recreation in American Life: A National Assessment of Demand and Supply Trends
(2004), and the 2006 Greater Yellowstone Coordinating Committee interagency report Recreation in the
Greater Yellowstone Area (Greater Yellowstone Coordinating Committee Interagency Working Group
2006).
Visitor data for 1970 through 1981 used to develop the 1986 Forest Plan showed a trend of increased
recreation use and demand. Visitor data collected during the 2003 National Visitor Use Monitoring
survey estimated between 572,139 and 729,657 national forest visits occurred in 2003 (80 percent
confidence interval 1). The 2009 National Visitor Use Monitoring estimated that between 529,156 and
763,044 national forest visits occurred in 2009 (90 percent confidence interval). While a direct
comparison of 1986 Forest Plan data and the more recent National Visitor Use Monitoring survey data
cannot be made because of differences in collection protocols, recreation use seems to be following an
upward trend. While some caution should be used in identifying this as a trend until the next round of
National Visitor Use Monitoring data are collected and analyzed (estimated to occur in 2014-2015),
national and local population increases, increasing snowmobile and off-road vehicle registrations, and
visitation increases at adjacent sites such as Yellowstone National Park seem to validate the trend.
Both National Visitor Use Monitoring and the Wyoming Statewide Comprehensive Outdoor Recreation
Plan (State of Wyoming 2009)provide information on what types of activities people participate in while
visiting the Shoshone. The Wyoming Statewide Comprehensive Outdoor Recreation Plan (State of
Wyoming 2009), conducted by the University of Wyoming, includes information collected from a
statewide survey of Wyoming residents regarding the outdoor recreation activities they participated in
during the past year.

1

An 80 percent confidence interval refers to the range of values within which the true value will fall 80 percent of the time.
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Table 1 shows results for the 2003 and 2008 surveys.
Table 1 - Top six outdoor recreation activities, by percent, for Wyoming residents

Activity

2003

2008

Viewing wildlife, birds, fish, etc.

71

61

Driving for pleasure on roads

66

65

Picnicking and family day gatherings

66

58

Hiking or walking

64

61

General/other-relaxing, hanging out, escaping
crowds, noise, etc.

64

60

Viewing natural features such as scenery, flowers,
etc.

64

64

The 2009 National Visitor Use Monitoring survey shows the top five activities recreationists participated
in on the Shoshone are viewing the forest and wildlife, hiking, driving, snowmobiling, picnicking, fishing,
hunting, and four wheeling. Uses that have increased in the last 20 years include mountain biking, offroad motorized travel, rafting, kayaking, rock and ice climbing, day hiking, fly fishing, and scenic driving.
National Visitor Use Monitoring surveys from 2009 showed that 76 percent of forest visitors were very
satisfied with the overall quality of their recreation experiences. Another 18 percent were somewhat
satisfied, and less than 3 percent expressed some level of dissatisfaction. 2
Developed sites showed developed facilities had an average 88 percent satisfaction rate, with facility
condition showing a 98 percent rate, access at 81 percent, services provided at 77 percent, and
perception of safety at 97 percent.
The satisfaction rate for dispersed recreation in general forest areas averaged 91 percent, with facility
condition at 85 percent, access at 93 percent, services at 88 percent, and perception of safety at 99
percent.
Seventy-seven percent of visitors to Shoshone wilderness areas were satisfied with their visits. The
satisfaction rate for facility condition was 74 percent, 76 percent for access, 76 percent on services, and
86 percent on perception of safety.
Visitors identified the lack of availability of recreation information regarding wilderness areas as a need
for improvement in management.
Recreation opportunities
The Shoshone provides recreation activities that range from high adventure in the back country to
driving scenic byways. Expansive wilderness areas provide opportunities for people to experience
solitude and adventure in a natural environment. Developed sites in highway corridors and in the front
country complement the wilderness as part of the range of recreation opportunities.
Forest planning for recreation opportunities incorporates the Recreation Opportunity Spectrum. The
Recreation Opportunity Spectrum describes the setting in which recreation occurs. We define a
recreation opportunity setting as the combination of physical, biological, social, and managerial
conditions that give value to a place. Thus, an opportunity includes qualities provided by nature
(vegetation, landscape, topography, scenery), qualities associated with recreational use (levels and
types of use), and conditions provided by management (developments, roads, regulations). By
combining variations of these qualities and conditions, management can provide a variety of
2

Percentages in this section were rounded to the nearest whole number.
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opportunities for recreationists. The Recreation Opportunity Spectrum was specifically developed to
enable the integration of outdoor recreation principles and guidelines into multiple use management.
The 1986 plan identified Recreation Opportunity Spectrum settings and associated acres. Remapping of
settings was completed in 2008, following the national protocols on how to identify appropriate
Recreation Opportunity Spectrum classes. The acres and percentages arrived at in 1986 and the
remapped settings are shown in Table 2.
Table 2 – Recreation Opportunity Spectrum settings and associated acreages from the 1986 Forest
Plan and draft settings based on remapping in 2008

Acres in
1986

Percentage of
the Shoshone

Acres in 2008

Percentage of
the Shoshone

Rural

23,000

1

0

0

Roaded natural

288,000

12

178,350

7

Semi-primitive motorized

358,000

15

291,467

12

Semi-primitive non-motorized

928,000

38

860,797

35

Primitive

834,000

34

1,109,308

46

Class

Larger scale Recreation Opportunity Spectrum mapping is shown in Table 3 and shows the mixture of
recreation settings across the Greater Yellowstone Area, which includes the following federal lands:
Beartooth Ranger District, Custer National Forest; Bridger-Teton National Forest; Gallatin National
Forest; Grand Teton National Park; John D. Rockefeller, Jr. Memorial Parkway; Madison Ranger District,
Beaverhead-Deerlodge National Forest; National Elk Refuge; Red Rock Lakes National Wildlife Refuge;
Shoshone National Forest; Targhee Davison, Caribou-Targhee National Forest; and Yellowstone National
Park.
Table 3 – Recreation Opportunity Spectrum settings for the Greater Yellowstone Area from the 2006
Outdoor Recreation in the Greater Yellowstone Area report

Class

Acres

Percentage

Urban

21,043

>1

Rural

175,466

2

Roaded natural

2,442,608

29

Semi-primitive motorized

1,597,507

19

Semi-primitive non-motorized

2,651,920

32

Primitive

1,430,307

17

Developed recreation
Developed recreation includes facilities and sites constructed to provide recreation experiences and to
protect resources. These developments range from fully developed campgrounds to rustic trailhead
parking lots.
The majority of developed facilities on the Shoshone are on or adjacent to the Buffalo Bill Scenic
Highway, the Chief Joseph Scenic Highway, the Beartooth All-American Road, the Wyoming Centennial
Scenic Byway, or high use primary travel corridors that traverse the Shoshone.
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Table 4 – Developed recreation sites on the Shoshone, 1986 and 2010

Type of site

1986

2010

Trailheads

20

28

Campgrounds

33

32

Picnic grounds

7

11

The number of developed campgrounds has remained steady, but capacity at these sites has increased
from 2,726 people at one time in 1986 to 3,404 in 2006. Recent (2010) campground occupancy numbers
from facilities along the North Fork of the Shoshone River corridor, which is a major access corridor to
the East Entrance of Yellowstone National Park, do not show a widespread capacity issue. During the
months of May through September, campground occupancy along the North Fork averaged 45 percent. 3
The 2010 season was a record-breaking season for Yellowstone’s East Entrance.
Some campgrounds have been reconstructed to accommodate public preferences for increased
amenities, and to accommodate a trend of decreasing tent camping and increasing trailer and
recreational vehicle camping. The trend has been to devote resources to improve public safety and
upgrade campgrounds and other developed recreation sites that receive high levels of use.
The Sleeping Giant Ski Area closed in 2004. It was reopened in 2009 and is being operated by a nonprofit organization that has invested in updating and upgrading some of the facilities. In April 2009, the
group submitted a visitation projection of 25,050 skier visits per season. Data collected in the first year
of operation, which had some challenges associated with poor snow and a new operation, showed 7,500
skier days. This number rose to 15,000 skier days in the second year, which included an above average
snow year and the advantage of lessons learned from the first year.
Red Lodge Race Camp, which operates only in the spring, has had an off and on history of operation the
past 10 years; no historic or recent skier days are available.
Nationally, the demand for downhill skiing is expected to increase (Cordell 1999).
Dispersed recreation
Dispersed recreation occurs throughout the Shoshone. Visitors enjoy the full range of recreational
activities, including hiking, backpacking, hunting, fishing, horseback riding and packing, snowshoeing,
off-highway vehicle riding, snowmobiling, camping and picnicking, viewing scenery and wildlife, dog
sledding, downhill skiing, cross country skiing, mountaineering, whitewater rafting, and ice and rock
climbing.
Recreation use trends on the Shoshone have been affected by the increasing human population in
adjacent communities, changes in technology related to recreational activities, and an expansion of
lands occupied by the growing population of grizzly bears. Grizzly bears attract people to viewing areas
such as the North Fork of the Shoshone River; conversely, increasing and expanding bear populations
have had the effect of displacing some recreational users to other locations, both on and off the
Shoshone (Duda et al. 2001).
Changes in visitor preferences have resulted in a shift from more traditional outfitted activities, such as
multiday back country horseback trips, to other activities such as climbing, mountain biking, rafting, and
fishing, to name a few.
Off-highway vehicle use is one of the fastest growing forms of outdoor recreation. From 1982 to 2000,
the number of people driving motor vehicles off road in the United States increased over 109 percent
(Cordell et al. 2004). Off-highway vehicle users now account for 5 percent of the total number of visitors
3

May 45 percent, June 33 percent, July 59 percent, and July/September 43 percent
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to national forests; on the Shoshone, off-highway vehicle use is following this national increase.
Available State of Wyoming off-highway vehicle permit registration numbers mirror this trend. In 2002,
the State instituted a mandatory off-highway vehicle permit program. Since then, the number of permits
sold has climbed from 6,767 to 55,060 in 2009, the last year data are available. Sales of permits in the
Shoshone’s three-county area 4 ranged from 1,196 in 2002 to 6,970 in 2005. Counties with the highest
permit sales are gateways to desirable public land recreation areas, such as Fremont County.
A 2006 University of Wyoming Department of Agriculture and Applied Economics survey and economic
assessment of off-road vehicle use in Wyoming estimated that 150,000 off-highway vehicles were
owned by Wyoming residents and approximately 36 percent of residents used an off-highway vehicle for
recreational purposes in the preceding 12 months, resulting in over 3.6 million household-use days.
Illegal cross-country travel by off-highway vehicles has resulted in wildlife disturbance, soil erosion, and
sedimentation in streams.
The 2009 Wyoming Statewide Comprehensive Outdoor Recreation Plan (State of Wyoming 2009)
surveyed residents for their top three issues or concerns for outdoor recreation in Wyoming. The
responses identified that motorized recreation will be the most challenging land management issue for
the foreseeable future. The most common concern was over motorized use and the second most
common was support for motorized use and expanding motorized opportunities.
Figure 1 – Off-highway vehicle permits sold in Wyoming per calendar year, 2002 through 2009
(Calender year)
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Trails
National Forest System trails are the primary access routes to the Shoshone’s back country settings. The
Shoshone’s trail system includes 1,389 miles of terra trails, 5 306 miles of snowmobile trails, and 48 miles
of cross-country ski trails. A wide range of recreation opportunities is available relative to the trail
system, ranging from challenging foot travel to motorized uses.
The priority pertaining to trails management is keeping mainline trails 6 open and safe to support
commercial and non-commercial access to wilderness. Some level of trail maintenance (logging out,
tread repair, brush removal, etc.) is completed on between 200 and 700 miles annually, depending on
the year. It has been difficult to meet expectations for acceptable levels of trail maintenance due to
reduced funding and the extensive miles of trail in the system. This trend is expected to continue as the
4

Fremont, Hot Springs, and Park counties

5

Terra trails are other than over-snow trails.

6

Mainline trails are highly developed trails that provide major access to high use areas.
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backlog of maintenance increases due to reduced trails budgets and the increase of dead trees from fire
and insect and disease infestations. Trail maintenance is accomplished by using a combination of Forest
Service trail crews, contract crews, challenge cost share agreements, and youth conservation groups. An
inventory of deferred maintenance needs was started in 1999. Approximately 85 percent of the
Shoshone’s 1,389 miles of system trail has been inventoried. The inventory is helping managers
prioritize trail safety problems and plan repairs as funds become available.
Since 1986, very few new trails have been constructed. Reconstruction of existing trails has been
accomplished to mitigate public health and safety issues and reduce resource damage. The increase in
popularity of off-highway vehicles has led to resource damage in some areas. In partnership with the
Wyoming State Trails program, the Shoshone provides extensive winter snowmobile opportunities,
which include groomed trails and large expanses of open terrain for snow play. Residents and nonresidents are required to purchase a Wyoming snowmobile permit. Since 2002, non-resident
snowmobile permit sales have decreased some 25 percent and total permit sales have experienced an
overall 19 percent decrease. 7 From 2006, State of Wyoming snowmobile permits sold have dropped
from 17,693 resident permits and 18,073 non-resident permits sold in fiscal year 2006 to 15,680
resident permits and 14,759 non-resident permits sold in fiscal year 2010.
Figure 2 – Snowmobile registrations in Wyoming, fiscal years 2006 through 2010
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Cross-country skiing is provided in partnership with numerous organizations mainly in three areas: the
Wood River Valley, Beaver Creek, and Pahaska. No firm use numbers are available to identify trends in
cross-country ski use, but as an indicator, this type of use has been increasing nationally and there is no
indication this is not the case on the Shoshone. Unofficial winter use monitoring by recreation personnel
indicates perception of an increase in the use of non-motorized snow trails on the Shoshone.
Special uses
Public lands provide an important venue for most outdoor recreation activities in western Wyoming.
The Shoshone plays a significant role in providing these opportunities for local residents and tourists.
Outfitters and guides are critical in partnering with the Forest Service to provide some of these

7

Wyoming State Trails Program Data
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opportunities. Our goal is to maintain viable, professional outfitters and guides that are effective in
providing services to national forest visitors.
The Forest Service’s basis for permitting commercial recreation services on public lands is the
determination of need for those services. Identification of need is not based solely on public need; it
must also consider how an outfitter and guide operation can contribute to meeting forest management
objectives. The need for services can be determined by examining items such as current and past use
trends, skills needed to participate, risk of injury, the need to protect sensitive resources, and assistance
in meeting education and interpretation goals.
We are seeing more interest in new activities and a shift from traditional outfitting and guiding, such as
hunting and horse rides, to activities such as climbing, mountain biking, and rafting. Proponents of new
and traditional uses will continue to request special use authorizations.
Table 5 – Average recreation special use days authorized, 2005 through 2009

Activity

8

Days authorized (annually)

Trail rides

62,545

Fishing

5,001

Hiking/backpacking/mountaineering

7,430

Mountain biking
Hunting
River rafting

269
11,675
*

Climbing

4,645

Snowshoeing/cross-country skiing/dog sledding

1,038+

Snowmobiling
Miscellaneous authorized activities that are not
specific

987+
11,381

*River rafting is authorized, but has not been assigned a service day limit in permits.
+ Some permits issued for these activities do not have service day limits, so these numbers are low.
Wilderness
Wilderness accounts for approximately 55 percent of the Shoshone’s acreage. The five wilderness areas
on the Shoshone 9 comprise about 1.4 million acres.
Since 1986, the number and duration of extended wilderness horse pack trips are decreasing, while the
number of day rides and short, two- to three-day trips into wilderness appear to be increasing. In 2009,
the average duration of a wilderness visit on the Shoshone was 34.4 hours.
Cordell’s 1999 publication Outdoor Recreation in American Life: A National Assessment of Demand and
Supply Trends, projects a 0.5 to 1 percent increase in wilderness visitation annually. Recent onsite
observations from trail crews and wilderness rangers seem to indicate that public use and impacts in the
8

Authorized use was collected from the service days authorized on the face of the special use authorization. If an authorization
did not have a limit of service days specified on the authorization, or did not break out the service days authorized by specific
activities, we used the actual use submitted by the outfitter as the authorized use.
Actual use was based on an average of what the outfitter reported during the last five-year period (2005-2009). If a five-year
period was not available, the period was an average of as many years as we had reported actual use available.
9

Absaroka-Beartooth, Fitzpatrick, Popo Agie, North Absaroka, and Washakie
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Popo Agie, Fitzpatrick, and Absaroka-Beartooth wilderness areas are steadily increasing. Resource
impacts from increased use are not as apparent in the other wilderness areas, such as in most of the
Washakie and North Absaroka.
Increasing wilderness use has resulted in some impacts since the 1986 Forest Plan was implemented.
Campsite monitoring has been extensive on the southern half of the Shoshone the past few years. In the
Popo Agie and Fitzpatrick Wilderness areas, campsite numbers appear to be increasing and conditions
appear to be declining in some high use areas. Campsite conditions in areas around high use lake basins
and at destination spots are deteriorating. A large number of campsites are being observed within
restricted areas close to trails and water. In some areas, campsites are too close together to provide
solitude. Wilderness rangers are seeing an increase in the number of fire rings being constructed and
not obliterated after use. Visitor created trails are apparent.

Need for change
The 1986 Forest Plan needs to be updated to address changes in recreation demands, technology, and
management practices that have occurred since the Forest Plan was signed. Forest plan revision
provides an opportunity to address these changes. Some of the changes that have occurred since 1986
are:
•
•
•
•
•
•
•
•
•
•
•
•
•

Shorter, more frequent visits to the Shoshone
Technological advances in snow machines, resulting in snow play in areas that were not
accessible in 1986
Changes in camping equipment and need for updated recreation sites
Increase in the number of visitors identifying dispersed recreation as the primary purpose of
their visits
Increased desire of visitors for viewing scenery, and forest information, education, and
interpretation
Increased desire for motorized trail opportunities including loop trails and single track
opportunities
Need for overnight camping facilities for recreational stock users
Shift from traditional outfitting and guiding, such as hunting and progressive horse rides, to
more adventure-orientated activities such as rock climbing, mountain biking, and rafting
Marked increase in illegal use off designated routes, resulting in increased wildlife disturbance,
soil erosion, and sedimentation in streams
Large number of wilderness campsites observed within restricted areas close to trails and water
Wilderness campsites too close together to provide solitude
Changes in wilderness use from longer horse-based trips to shorter and hiking or horsesupported trips
Increase in dead and dying trees from insect and disease infestations impacting trails and
campsites

Implication of continuing 1986 Forest Plan direction
Recreation use and demand for recreation facilities will increase as the population of the country
increases. There will be a steady increase in day hiking trips, scenic driving, and other recreational uses.
With increasing use of off-highway vehicles, more funding and personnel to enforce off-highway vehicle
regulations and manage resource damage will be needed.
Wyoming is expected to have a high percentage of retired residents. This demographic may desire a
different recreation experience in the future.
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Technological advances will lead to new or modified recreational pursuits that have not been identified
or managed in the past. Unplanned and unmanaged uses that evolve will generate new areas of conflict.
The Recreation Opportunity Spectrum would stay consistent with existing mapping and would not be
updated. Current recreation opportunities provided by the Shoshone would continue.
Expectations of dispersed recreation users may not be met, such as increased motorized loop routes,
short loop non-motorized opportunities, and increased opportunities for day use activities. In some
dispersed areas adjacent to streams and rivers, and in some high use wilderness destinations, overuse
and resource degradation will continue and expand as use expands.

Projection of demand and need
Recreation demand will continue to grow slowly within the planning period. U. S. Census numbers
forecast small increases in population in the three counties immediately adjacent to the Shoshone. This
is important since most visitors to the Shoshone National Forest will be either local residents or
residents of adjacent states. The 2009 National Visitor Use Monitoring survey data show that 66 percent
of visitors to the Shoshone traveled 100 miles or less and 48 percent traveled less than 50 miles from
home.
Figure 3 – Population forecast for the three-county area, from U. S. Census data (2010)
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Day use opportunities will become more important, especially in easily accessed areas along major
travel corridors. Shorter loop trails for a variety of different user groups will become more important;
less use will occur on longer, one-way trail systems that require multiple day trips.
Outfitters and guides will continue to play a significant part of meeting recreational demand, but they
may need to transition from providing the traditional multi-day trips supported by stock to favor
packages that encompass a variety of activities that include a mix for both quiet, contemplative outdoor
recreation along with challenging activities.
Camping demand is expected to increase over the next few years, including shorter weekend trips by
residents within the commuting area. Demand for developed camping facilities is expected to stay flat as
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more people look for more dispersed camping opportunities. This trend is helped by the advances in
technology in camping equipment and increases in recreational vehicle and travel trailer ownership.
Occupancy data in existing developed campgrounds do not show a general demand for more recreation
facilities. Because of public desires for campsites that are more modern and the age of our existing
facilities, there is demand for updating existing recreation facilities with pull-through sites and utility
hook-ups. Although many campgrounds have been upgraded since 1986, outdated facilities still exist on
the Shoshone. One specialty area of developed camping that we are not providing is overnight camping
facilities for recreational stock users. The feasibility of a horse camp should be looked at in an area of
extensive stock use.
There will continue to be a strong demand for the top five activities that visitors participate in while
visiting the Shoshone: viewing the forest and wildlife, hiking, driving, snowmobiling, picnicking, fishing,
hunting, and four wheeling.

Determination of potential to resolve issues and concerns
Most issues and concerns regarding recreation opportunities on the Shoshone can be resolved. For the
issue of wilderness condition, standards and guidelines can be identified where needed to mitigate and
reverse impacts to resources. There is controversy regarding the need to propose additional areas for
wilderness classification in contrast with other resource management emphasis. Comments have been
received regarding the need for additional campground facilities along the North Fork of the Shoshone
River. Analysis for developing new campgrounds would be completed on a site-specific basis, outside
the scope of forest planning. The management area along the North Fork does allow the development
of new campgrounds, so the revised plan will not preclude the building of new campgrounds. The
revised plan will determine which management areas are suitable for motorized recreation and those
that are not. The status of particular roads and trails (open or closed) will be determined during the
Shoshone’s travel management analysis that will follow plan revision.

Special areas and designations
Special interest areas
Resource condition and trend
The objective of a special interest area is to protect and, where appropriate, foster public use and
enjoyment of areas with scenic, historical, geological, botanical, zoological, paleontological, or other
special characteristics. Special interest areas less than 10,000 acres can be designated by the regional
forester.
Swamp Lake Botanical Area
The 580-acre Swamp Lake Botanical Area was established in 1987. It contains eight different wetland
vegetation types and an unusually high concentration of regionally rare, boreal disjunct plants. The
riparian wetland complex comprises an unusual and perhaps unique set of ecological conditions. The
extensive marl deposits and scenic qualities make it an area of extraordinary interest. The Swamp Lake
Botanical Area was established in 1987. A detailed description can be found in the project record.
Proposed special interest areas
Three areas are proposed for special interest area designation.
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Sawtooth Peatbeds Geological Area
The proposed Sawtooth Peatbeds Geological Area is a unique fen 10 palsa located in a broad subalpine
valley shaped by glacial scouring. It has a large peat deposit with permafrost to 46 cm depth (18 inches).
The palsa has exposures of peat polygons caused by frost heaving and areas of thaw depression pools.
This geomorphologic feature is the only known palsa in the lower 48 states. The proposed geological
area encompasses 577 acres.
Kirwin Historical Area
The mining town of Kirwin was formed in the mid 1880s after gold and silver were discovered in the
area. By 1902, exploration was well established, and by 1904, about 200 miners and their families lived
in Kirwin. Although miners found some promising veins, the geology of the area is such that viable
quantities of silver or gold were never found. The Kirwin mines produced very little ore, and the railroad,
crucial to any mining district, never came to Kirwin. Adding to Kirwin’s troubles, a national financial
panic in 1907 cut the flow of investment capital to the mines. The town declined steadily after that. In
1962, the American Metals Climax Mining Company purchased the Kirwin properties and conducted
extensive operations in the area, mapping a rich deposit of copper under Spar Mountain. Plans to mine
the deposit were dropped after the price of copper fell and startup expenses for the operation became
too high. In 1992, the Richard King Mellon Foundation and Conservation Fund purchased the Kirwin
properties and facilitated the donation of 3,488 acres of land in the Upper Wood River Valley to the
Shoshone National Forest. The property, known as the Kirwin property, is an eligible National Historic
District. Today, visitors can explore the old mining town site and surrounding area, including cabins,
mining equipment, and a mine shaft. The proposed historical area encompasses 481 acres.
Little Popo Agie Geological Area
The Little Popo Agie piedmont moraine is located north of Louis Lake in the southern Wind River Range.
Most, if not all, piedmont moraines in the middle Rocky Mountains were formed as late Wisconsin
glaciers flowed onto intermountain basin floors at low elevations. This moraine is rare in the Wind River
and middle Rocky Mountains because the ice stalled at about 8,300 feet in elevation. As a result, it
provides habitat for different groups of species than piedmont moraines found at lower elevations.
The wetlands within this area are a result of the slow rate of glacial recession. Due to this slow
recession, the topography exhibits a hummocky characteristic that is now occupied by about 154 kettle
ponds in the depression of the three square mile terminus. This represents the largest and most dense
collection of kettle ponds in the Wind River Mountains in this type of habitat.
Of particular interest is the large breeding population of ringneck ducks that inhabit the area. This may
be the largest breeding population in the middle Rocky Mountains. The proposed Little Popo Agie
Geological Area encompasses 1,714 acres.

Need for change
The Sawtooth Peatbeds Geological Area, Kirwin Historical Area, and Little Popo Agie Geological Area are
worthy of special designation. Designations and management plans will recognize these areas for their
special characteristics. Management plans will assist in protection of important resource values.

Implications of continuing 1986 Forest Plan direction
The Swamp Lake Botanical Area would continue to be managed under current direction to protect its
characteristics. The proposed Sawtooth Peatbeds Geological Area, Kirwin Historical Area, and Little Popo
10

A fen is a type of wetland fed by mineral rich surface water or groundwater.
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Agie Geological Area would be managed under current direction. That direction is generally designed to
protect the areas’ characteristics, but no special designations would be assigned.

Projection of demand and need
The demand for special interest areas is primarily internally driven by the objective of providing
protection for unusual areas and resources.

Determination of potential to resolve issues and concerns
Special interest area selection will aid in the conservation plans for sensitive plants, uncommon habitats,
special geologic features, and historic sites. There are minimal or no conflicts with other multiple uses.
The potential to resolve issues and concerns with special interest area designations should be
reasonable. Management plans will be developed after designation to ensure resources are protected.
There may be some difference of public opinion regarding the need to designate additional research
natural areas.

Research natural areas
Resource condition and trend
Research natural areas are part of a national network of areas designated for research and education. A
number of federal land management agencies, including the Forest Service, Bureau of Land
Management, U. S. Fish and Wildlife Service, and the National Park Service, use the research natural
area designation.
The objectives of establishing research natural areas are to 1) maintain representative areas of major
forest, shrubland, grassland, and alpine types, 2) preserve and maintain genetic diversity, including
threatened, endangered, and sensitive species, 3) protect against human-caused disruptions, and 4)
serve as reference areas for study. Research natural areas help protect biological diversity at the
genetic, species, ecosystem, and landscape scales. Research natural areas that are representative of
common ecosystems in natural conditions serve as baseline or reference areas. These baseline areas can
be compared with similar ecosystems undergoing land management prescriptions. In this way, research
natural areas make important contributions to ecosystem management.
Line Creek Plateau Research Natural Area
The Line Creek Plateau Research Natural Area was established in 2000 to protect an example of Rocky
Mountain alpine tundra vegetation types and associated features (USDA Forest Service 2000). The area
comprises 3,053 acres on the Shoshone National Forest and 19,369 acres on the adjacent Custer
National Forest. The area exhibits a Rocky Mountain alpine tundra vegetation type with examples of
alpine turf, alpine wetland, alpine snow bed, and subalpine conifer forest. In June 2000, the 1986 Forest
Plan was amended by the Decision Notice/Finding of No Significant Impact for the Line Creek Plateau
Research Natural Area (USDA Forest Service 2000).
Potential research natural areas
There are eight potential research natural areas on the Shoshone: Lake Creek, Beartooth Butte, Pat
O’Hara, Grizzly Creek, Sheep Mesa, Arrow Mountain, Roaring Fork, and Bald Ridge areas.
These potential research natural areas were drafted to represent the region’s geology, ecology, or
vegetation communities. Beginning in the early 1990s, we contracted with the Wyoming Natural
Diversity Database to inventory these potential research natural areas. Wyoming Natural Diversity
Database inventory reports include detailed descriptions, distinguishing features, acreage by vegetation
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cover type, and the compatibility of past and present human use. These inventories are approximately
50 or more pages long, and are available in the project record.
The eight potential research natural areas comprise approximately 71,000 acres (80 percent in
designated wilderness) of National Forest System lands on the Shoshone.

Need for change
Since the 1986 Forest Plan, the following changes occurred with proposed research natural areas:
•

Pickett’s Knob was dropped due to vegetation types being better represented in other potential
research natural areas.
• Pat O’Hara was modified to include more vegetation types and sensitive plant habitat.
• Bald Ridge was modified to include more vegetation types and sensitive plant habitat.
• Twin Lakes became part of the Line Creek Plateau Research Natural Area.
• Sawtooth Peatbeds did not meet research natural area criteria and became a proposed special
interest area.
The evaluation process that occurred in the mid 1990s proposed these additional research natural areas:
Lake Creek, Beartooth Butte, Grizzly Creek, Sheep Mesa, Arrow Mountain, and Roaring Fork. Additional
research natural areas will support the national research natural area network research and education
strategy.

Implications of continuing 1986 Forest Plan direction
The Line Creek Plateau Research Natural Area would continue to be managed according to the 2000
decision. The eight potential research natural areas would be managed to protect their characteristics
until a decision is made on whether to recommend them for designation.
Forest Service direction to establish a range of research natural areas is not met.

Projection of demand and need
The demand for research natural areas is primarily internally driven by the objective to provide a
representative network of ecological and biological systems that can be used as baselines comparisons
with similar managed vegetation types.

Determination of potential to resolve issues and concerns
The potential research natural areas were selected because there are minimal or no conflicts with other
multiple uses. The potential to resolve issues and concerns with research natural area designations
should be reasonable. Research natural areas will be valuable components of conservation plans for
sensitive plants, meet regional research natural area plant community matrix goals, and conservation of
uncommon habitats. Research natural areas will need to have management plans developed after
designation.

High Lakes Wilderness Study Area and Dunoir Special Management Unit
Resource condition and trend
The High Lakes Wilderness Study Area is located south of the Montana border and consists of
spectacular alpine and subalpine scenery and numerous lakes.
Congress establishes wilderness study areas and provides direction for their management. The 14,700acre High Lakes Wilderness Study Area was designated in the Wyoming Wilderness Act of 1984.
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The Act states,
Subject to valid existing rights and reasonable access to exercise such rights, until Congress
determines otherwise, the . . . High Lakes Wilderness Study Area shall be administered by the
Secretary of Agriculture so as to maintain [its] presently existing wilderness character . . .
[W]ithin the . . . High Lakes . . . Wilderness Study Area, snowmobiling shall continue to be
allowed in the same manner and degree as was occurring prior to the date of the enactment of
this Act.
The Dunoir Special Management Unit is located along the continental divide south of the Washakie
Wilderness.
Management of the Dunoir Special Management Unit is described in section 5 (a) of the Act of October
9, 1972 (Public Law 92-476), designating the Washakie Wilderness.
This direction in the Act applies to the Dunoir Special Management Unit:
Within the area depicted as the Special Management Unit [Dunoir] on the map referred to in
section 1 of this Act, the Secretary of Agriculture shall not permit harvesting of timber or public
or private vehicular use of any existing road and shall not construct or permit the construction
or expansion of any road in said Special Management Unit. The Secretary shall administer said
unit in accordance with the laws, rules, and regulations relating to the national forest especially
to provide for non-vehicular access recreation and may construct such facilities and take such
measures as are necessary for the health and safety of visitors and to protect the resources of
said unit. Provided, however, that this section shall not affect such vehicular use and
maintenance of existing roads as may be necessary for the administration of said unit by the
Secretary of Agriculture.

Need for change
Winter motorized use and mountain bike use in the Dunoir Special Management Unit needs to be
consistent with the enabling legislation.

Implications of continuing 1986 Forest Plan direction
The High Lakes Wilderness Study Area and the Dunoir Special Management Unit will continue to be
protected and managed as under the 1986 Forest Plan. Motorized use and mountain bike use in the
Dunoir Special Management Unit would continue to be in conflict with the enabling legislation.

Projection of demand and need
The Dunoir Special Management Area is very popular with hikers and back country horse riders. Those
opportunities are available under current management. The High Lakes Wilderness Study Area is also a
very popular back country destination as well as a popular snowmobiling destination.

Determination of potential to resolve issues and concerns
There will be some controversy regarding the removal of winter motorized use and mountain bike use in
the Dunoir. Some people have proposed a continuation of current management, while others want the
plan to consider Dunoir as a recommended wilderness area. Some people would like the High Lakes
Wilderness Study Area to be recommended for wilderness. This conflicts with the desires of others to
allow the area to remain open to snowmobiling.
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Vegetation management
Vegetation
Resource condition and trend
Selected ecosystem characteristics of the Shoshone National Forest are important to ecosystem
diversity, have been influenced by past management or disturbances, and may be influenced by future
management or disturbances.
The key ecosystem characteristics of cover types, age class distribution, patch size and edge, snag size
and density, and coarse woody debris were evaluated. These characteristics were selected for their
importance to the ecosystem and our ability to monitor or track them. In addition, riparian and rare
communities 11 were evaluated because of their disproportionate contribution to ecosystem diversity.
Current conditions and trends were compared to the historic range of variation. This comparison
provides a common base to which vegetation characteristics can be compared and provides some level
of evaluation as to whether conditions and trends will continue. Rare and unique characteristics that are
susceptible to loss or change are also highlighted.
The majority of the information on historic variability in this report is based on Historic Variability for the
Upland Vegetation of the Shoshone National Forest, Wyoming (Meyer et al. in press).
Historic range of variability
The reference period for the Shoshone’s historic range of variability is the period from 1600 to 1860
(Meyer et al. in press). This period is defined as the spatial and temporal period when the influences of
European Americans were minimal and some form of scientific information could be obtained.
If we considered a longer, evolutionary time scale, climate change and glaciations on the Shoshone
during the last 10,000 years or more would create extremely broad ranges of variability that would be
difficult to apply to present management decisions and would be of limited value in setting desired
conditions given climate conditions the last 150 years.
It should be noted that historic range of variability analyses are based on professional judgment, which
is based on relatively limited data. Historic range of variability analyses are not a step toward restoring
ecosystems to a pristine state, but a tool to establish a common base for assessing future management
options.
For the purposes of forest plan revision, the historic range of variability is being used as a point of
comparison and is used to establish desired conditions. The historic range of variation will be one
consideration in developing desired conditions, but will not be the only factor considered.
Considerations for public input, cost of restoration, sustainability of current conditions, changed
circumstances, and impacts of climate change will be considered in the development of desired
conditions.
Climate change
The potential effects of a changing climate are likely to influence vegetation conditions in the future.
Under a changing climate (increasing temperatures; changes in rainfall intensity; and greater occurrence
of extreme events, such as drought, flooding, etc.), efforts to achieve a particular desired forest
structure, composition, and function based on an understanding of ecosystem dynamics as captured in
historical references or baselines may no longer be sensible. Ecosystem composition, structure, and
11

Rare communities include fens, peatbeds, and springs.
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function will change as species respond to these changes in climate. Thus, as climate change interacts
with other stressors to alter ecosystems, it will be important to focus as much on maintaining and
enhancing ecosystem processes as on achieving a particular composition (Joyce et al. 2008).
Plant species distributions have been changing for thousands of years and likely will continue to change
in the future. The pollen record shows that the relative abundance and distribution of lodgepole pine,
Engelmann spruce, and subalpine fir at both the stand and landscape scales have shifted due to climate
changes (Fall 1997, Whitlock 1993).
Overview of vegetation cover types on the Shoshone National Forest
This information is provided as a background for the vegetation cover types on the Shoshone.
Unless referenced otherwise, much of the overview on vegetation is summarized from Forest Habitat
Types of Eastern Idaho-Western Wyoming (USDA Forest Service 1983a), Grassland and Shrubland
Habitat Types of the Shoshone National Forest (USDA Forest Service 1980), and Riparian and Wetland
Plant Community Types of the Shoshone National Forest (USDA Forest Service 2001).
Forested vegetation varies widely across the Shoshone due to variations in elevation, aspect, climatic
factors, and past disturbances. The uppermost elevation zone is characterized by alpine tundra and the
absence of trees. The next lower elevation zone is the subalpine zone, dominated in most places by
Engelmann spruce, subalpine fir, and whitebark pine. Below the subalpine zone lies the montane zone,
characterized by Douglas-fir. Other species that occur in the subalpine and montane zones include
lodgepole pine, limber pine, and aspen. Generally, the zones are at higher altitudes in the southern part
of the Shoshone than in the northern, and they extend downward on east facing and north facing slopes
in narrow ravines and valleys subject to cold air drainage.
Grass, sometimes mixed with sagebrush, regularly occurs in forest openings. In areas where
environmental factors do not support tree reproduction, grasslands and shrublands persist. In the
foothill zone below the montane zone, grass and shrubs dominate. In the montane and subalpine zones,
grass and shrubs persist in areas where site conditions limit moisture, such as well-drained landforms,
southern or western exposures, thin or poorly developed soils, and high windswept sites. In the severe
environment of the alpine zone, grass and shrubs dominate. Grass and shrubs also dominate sites that
are waterlogged throughout the growing season and are consequently poorly aerated for tree growth.
Fires or landslides open up the forest in some areas, allowing early successional herbaceous and shrubby
stages to flourish for a time. Sometimes grazing pressure on bunchgrasses allows shrubs to become
more common (USDA Forest Service 1980).
In portions of the subalpine and montane zones, lodgepole pine and aspen are common early seral 12
species following fire disturbance. Fire also affects the acres that are dominated by grasses and shrubs.

12

Seral refers to the gradual supplanting of one community of plants by another, the sequence of communities being termed a
sere and each stage seral (successional).
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Table 6 – Acres of cover types on the Shoshone National Forest

2010 percentage13

2010 acreage

Alpine

16.3

397,600

Grasslands

13.9

339,050

Willow

0.6

14,250

Sagebrush

1.6

39,100

Aspen

0.9

21,950

Douglas-fir

14.5

353,050

Spruce/fir

15.8

385,000

Lodgepole pine

11.0

268,600

Whitebark pine

9.8

238,000

Limber pine

1.7

40,950

Cover type

Grasslands
A number of grassland communities are found on the Shoshone. High elevation plateaus throughout the
Shoshone support large areas of alpine grasslands, except in the Washakie Ranger District area, where
minimal soil development occurs on the glacially scoured high elevation areas. The largest contiguous
alpine grassland on the Shoshone is on the Beartooth Plateau.
Grasslands dominated by Idaho fescue occur throughout the Shoshone. In montane forest areas,
grasslands are found on smaller, treeless areas on south and west facing slopes and ridgetops. Larger
Idaho fescue grasslands occur, such as those on Bald Ridge and on Trout Peak and Monument Hill. On
the Washakie Ranger District, Idaho fescue grassland types occur as patches on thin sandy soils in
forested areas.
Bunchgrasses dominate the lowest elevations along the eastern margins of the Shoshone. In the South
Fork of the Shoshone River drainage, bluebunch wheatgrass dominates arid bunchgrass rangelands
found below treeline on soils developed mainly from slump-landslip landforms. This area is the largest
arid low elevation bunchgrass habitat on the Shoshone and is more typical of the Big Horn Basin than
the montane vegetation found on the rest of the Shoshone. Another large, dry grassland dominated by
wheatgrass is Riddle Flats in Sunlight Basin.
On the Wind River Ranger District, large expanses of nearly continuous grassland develop on the thin,
well-drained soils on the limestone flanks of the Wind River Mountains. These grasslands extend from
low elevations up to the alpine, interrupted by forests in narrow, discontinuous communities. Whiskey
Mountain is an example of such an area. Idaho fescue/tufted hairgrass mix, another major grassland
type, is found on the gently rolling glacial tills around the Union Pass summit.
Sagebrush
Diverse substrates and climatic conditions cause varying distributions of sagebrush habitat types across
the Shoshone.
Mountain big sagebrush dominates the montane shrublands throughout the Absaroka Mountains. These
communities are scattered on alluvial deposits 14 or deeper soils on south and west facing slopes
13

Percentages do not add to 100 percent, because the 13.9 percent of the Shoshone that is non-vegetated, rock, and ice are
not included.

14

Alluvial deposits are clay, silt, sand, and gravel left by flowing streams, typically producing fertile soil.
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throughout the Absaroka Mountains. A high elevation phase of this habitat type occurs on the south and
west facing slopes just below the high plateau surfaces of Carter Mountain, Phelps Mountain, and the
upper Greybull River. On the Clarks Fork Ranger District, mountain sagebrush forms part of an extensive
forest/shrubland/grassland habitat type mosaic occurring on granite substrates on the lower portions of
the Beartooth Plateau.
Arid low elevation sagebrush occurs on the eastern margin of the north half of the Shoshone. The most
extensive of these shrublands is found in the valleys of the North Fork and South Fork of the Shoshone
River. Calcareous soils 15 generally support dwarf sagebrush types dominated by black sagebrush while
non-calcareous alluvial soils support big sagebrush.
A minor shrubby cinquefoil habitat type occurs on the Clarks Fork Ranger District and in the North Fork
of the Shoshone River drainage.
On the Wind River Ranger District outside the Absaroka Mountains, younger sediments and nonvolcanic substrates support two shrublands with limited ranges. Shallow rocky soils on exposed sites in
the East Fork – Button Draw areas support low sagebrush habitat types. These provide important big
game winter range because they remain snow free much of the winter. A contrasting set of conditions
supports longleaf sagebrush on shale substrates of the lower Horse Creek and Long Creek areas. Soils
under these have a fine textured layer that interrupts drainage, causing saturation for part of the
growing season. These soils are subject to degradation from trampling when they are wet. This habitat
type occurs as small patches within a mosaic of shrubland and scattered forest habitat types.
Sagebrush and related types on the Washakie Ranger District are quite different from the remainder of
the Shoshone because of the occurrence of shrub species more common to Utah and the Great Basin
area. These species form mixed shrub communities occupying basins and lower slopes on sedimentary
formations flanking the southern Wind River Mountains. These communities are dominated by
mountain big sagebrush and one or more other shrubs including bitterbrush and mountain snowberry.
Mid and upper slope portions, and steep south and west exposures, support dwarf sagebrush habitat
dominated by threetip sagebrush. The southwest corner of the Washakie Ranger District contains xeric 16
shrublands dominated by big sagebrush subspecies, which are similar to the less productive shrublands
of the Absaroka Mountains.
Willow
On the Shoshone, willow communities are associated with a number of wetland conditions including
along stream channels, on floodplains, near seeps, and on lake and pond flats and other depressions
with high water tables. Willows occur at elevations ranging from 5,900 to 10,680 feet. Willow
communities can range from small isolated stands to large expanses on riparian valley bottoms that are
hundreds of feet wide.
Aspen
Aspen occurs on a variety of sites within the Shoshone, becoming increasingly prevalent on the south
end. Aspen is most common on relatively moist sites characterized by fine-textured soils (Reed 1971). Its
successional role varies from a purely seral species to persistently seral and even climax. The most
apparent climax stands are those that occur beyond the lower limits of conifers. These stands frequently
occupy concave slopes of low hills and even occur in big sagebrush zones on basalt talus, lava tubes, and
boulder fields. When growing within or adjacent to conifer, aspen stands tend to be seral. Here, aspen

15

Calcareous soils contain calcium carbonate.

16

Xeric sites or habitats are characterized by dry conditions.
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occupies sites where disturbances have removed the conifers. Conifers will commonly reclaim these
sites over time.
Aspen reproduction typically is asexual, with new shoots produced from root sprouts (suckering) (Barnes
1966, USDA Forest Service 1991). This, combined with the persistence of aspen in the understory of
some mature forests, explains why aspen tends to develop where it occurred previously. Sexual
reproduction is quite rare, though seedlings do occur when severe disturbances such as fire are followed
by extended moist conditions required for seedling establishment (USDA Forest Service 1985). For
example, aspen seedlings were abundant in some areas after the 1988 fires in nearby Yellowstone
National Park (Romme et al.1995). Because of reproductive requirements, sexual reproduction of aspen
is thought to be episodic (Romme et al. 1997). There is considerable genetic diversity between clones,
with some clones better adapted for higher elevations and some responding differently to weather
conditions than others (Meyer et al. in press).
Douglas-fir
Douglas-fir types are the major low elevation forested type that occurs on the Shoshone, ranging from
6,500 to 9,500 feet in elevation. With the climate regimes found on the Shoshone, Douglas-fir thrives on
soils derived from limestone or basic extrusive volcanics (andesites, basalt) and is less common on soils
derived from granitic rocks (Despain 1973, Reed 1976, USDA Forest Service 1983a). Consequently, in the
Wind River and Absaroka Mountains, Douglas-fir is absent in some areas where it might be expected
based on climate alone. Since 2000, almost all the Douglas-fir cover type has been affected by Douglasfir beetle to some degree.
Spruce/fir
Engelmann spruce and subalpine fir habitat types on the Shoshone are complex with a large number of
understory and substrate variations. Engelmann spruce occurs as a climax codominant or dominant on
the wettest habitat types where it is more successful than subalpine fir. It is also more prevalent on the
eastern flanks of the Shoshone’s mountain ranges than it is on the western flanks further west in the
Greater Yellowstone Ecosystem. Types reflect this where Engelmann spruce, rather than subalpine fir, is
associated with whitebark pine at cold, dry, high elevation sites. Engelmann spruce types have a slightly
wider elevation range, from 6,200 to 10,300 feet, while subalpine fir types range from 6,500 to 9,800
feet. Soil substrates strongly influence the occurrence of Engelmann spruce and the seral species with
which it is associated. Succession to Engelmann spruce and subalpine fir occurs on any soil type at
higher elevations or on steep slopes, but both species are most common on soils derived from
sandstone. In some areas with more calcareous soils, the spruce is especially abundant. Spruce beetle
activity is increasing on the Shoshone.
Lodgepole pine
Lodgepole pine occurs on a broad range of ecological conditions that span a range from the colder
Douglas-fir sites to all but the wettest spruce/fir sites. Lodgepole pine is a major seral species that is
often the first tree to reforest a severely disturbed site. In these situations, other conifers often replace
lodgepole pine within one generation. Lodgepole pine is most persistent on gentle terrain. On lower
slopes, benches, and broad valleys with large fluctuations in temperature, lodgepole pine can remain
dominant. It can also remain dominant on gentle slopes and benches near treeline. In these situations,
the stand may contain small amounts of whitebark or limber pine. Lodgepole pine is more widespread
and is common on the acidic, coarse soils derived from granitic rocks and some sandstones.
Lodgepole pine is well adapted to disturbances because it often bears cones that remain closed for
many years, thereby storing thousands of seeds. Known as serotinous cones, they open primarily when
exposed to higher than normal temperatures, such as during fire or when the cones are near the soil
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surface. Notably, not all lodgepole pine produce serotinous cones and the proportion of closed and
open cone trees is highly variable. Serotinous lodgepole pine are not common on the Shoshone, but
observations suggest that serotinous cones are more common in the northern part of the Shoshone
than in the southern (about 60 to 70 percent and 10 percent, respectively) (USDA Forest Service 1983a).
Since 2000, there has been a continual upward trend in the number of acres affected by mountain pine
beetle.
Whitebark pine
Whitebark pine habitat types occur at the upper treeline on exposed ridges—sites too severe for spruce
or fir. Whitebark pine is deformed or stunted by wind, cold, and drought on the most exposed sites.
Stands range from 7,600 and 10,500 feet in elevation. At lower elevations, it merges with habitat types
for subalpine fir, Engelmann spruce, or lodgepole pine. Whitebark pine is most competitive on acidic,
igneous-derived soils near or at treeline. The distribution of whitebark pine is strongly affected by the
Clark’s nutcracker, a bird that commonly distributes and caches the large seeds of this species into windswept openings where snow cover is relatively low. Since 2000, there has been a continual upward trend
in the number of acres affected by mountain pine beetle and white pine blister rust.
Limber pine
Limber pine habitat types occur on some of the driest sites capable of supporting trees. They extend
from lower to upper treeline on calcareous soils, most commonly ranging between 7,000 and 9,200 feet
in elevation. Limber pine occurs on all aspects, but is most extensive on southeast and southwest
exposures. It is frequently found between drier non-forest types and more moist Douglas-fir, spruce,
and fir sites. In contrast to whitebark pine, limber pine predominates on calcareous soils. The Clark’s
nutcracker also distributes the seeds of limber pine. Since 2000, there has been a continual upward
trend in the number of acres affected by mountain pine beetle.
Minor hardwood types
A variety of cottonwood tree species are associated with low elevation riparian systems on the
Shoshone. These habitat types occur on river floodplains, alluvial gravel bars, and stream terraces at
elevations between 5,900 and 6,200 feet. Generally, the distribution of cottonwood species on the
Shoshone is along the lower elevation river systems (North Fork of the Shoshone River, South Fork of
the Shoshone River, Greybull River, Clarks Fork of the Yellowstone River, Wind River, etc.).
Two other hardwood species types associated with riparian systems are water birch and mountain alder.
Water birch occurs between 5,800 and 8,500 feet in elevation (Welsh et al. 1987). Mountain alder
occurs up to 6,600 feet in elevation (Fralish and Franklin 2002). Both types occur on stream terraces and
gravel bars.
These minor cover types amount to only a few thousand acres on the Shoshone.
Comparison of current cover type distribution to historic distribution
The proportion of different vegetation cover types can give additional insights into landscape changes
through time. Just as Romme (1982) found for Yellowstone National Park, all major land-cover types
present in modern times on the Shoshone were also present during the historic range of variability
period.
Within the historic range of variability, some evidence suggests the lodgepole pine forest type on the
Shoshone has become less abundant in the last century, while the spruce/fir types have increased
because of the maturing of the forest after heavy forest fires produced abundant lodgepole pine in the
late 1800s. Fire suppression reinforces this trend; increases in wildfire and insect epidemics may begin
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to reverse it. Overall, variability in cover types due to climatic change is probably greater than variability
due to minor changes caused by management (Meyer et al. in press).
During the historic range of variability period, the low-elevation lands of the Shoshone probably
contained grasslands, shrublands, savannas, and relatively open forests as well as small tracts of more
closed forest. When forested stands are averaged with the savanna or woodlands, and projected
through time during the historic range of variability period, tree and sapling density on low-elevation
lands probably ranged from moderately low to moderate. With the frequently open tree canopy, the
density of grasses, forbs, and shrubs would have ranged from moderately high to high.
Because of forest encroachment into meadows and shrublands, and natural reforestation following fire
and timber harvest, the proportion of the Shoshone in forested vegetation may have been increasing
since the late 1800s (Meyer et al. in press). The percentage of the Shoshone that was forested in the
early 1980s was reported to be only 40 percent (USDA Forest Service 1983), and currently it is just above
50 percent. Much of this spatial variability is due to distribution patterns, including topography and
geology, but fire suppression can narrow this range. Due to the variability of local climatic conditions
over the past 500 years, the present ratio of forest to non-forest land is most likely still within the
historic range on high elevation lands. Spatial distribution may now be different from historic range at
low elevations, where trees have invaded grasslands, or have become denser in savannas; the amount
of land area in grasslands and savannas probably has been reduced. Hansen’s bioregional assessment
(2006) reported similar conclusions, finding that increases in conifer cover were most rapid in lower
elevation Douglas-fir and limber pine zones. Meyer et al. (in press) noted this effect could be somewhat
less than expected on low elevation forests due to the fact that tree distribution may be controlled more
by soils and topography than the periodicity of fires.
Presently there is no evidence that limber pine and whitebark pine distribution has changed from the
historic range, although the spreading of white pine blister rust in conjunction with insect impacts may
be reducing distribution.
It is difficult to say whether the proportion of the Shoshone in aspen has declined below the historic
range, as aspen has declined on some national forests (USDA Forest Service 2001a). On the Bighorn
National Forest, aspen was not extensive in the 1930s or in the 1990s. Yet on the Targhee National
Forest in Idaho, where it is more abundant, aspen stand size and number have declined substantially
since 1920, apparently due to fire exclusion (Gallant et al. 2003, Parmenter et al. 2003). On the nearby
Bridger-Teton National Forest, a photographic analysis of change between 1878-93 and 1968-72 also
shows a decline in aspen (USDA Forest Service 1980). It is possible that aspen has declined beyond the
historic range on the Shoshone as well. On the other hand, aspen may not have been as extensive on
the drier Shoshone as on the national forests to the west (Meyer et al. in press). Shoshone personnel
believe that based on geology, the Washakie Ranger District and southern Wind River Mountains may
be more similar to the forests to the west, while the rest of the Shoshone may be more similar to the
situation on the Bighorn National Forest. Though aspen has probably decreased throughout the
Shoshone, the greatest potential decreases have been on the southern edge of the Shoshone.
Comparison of aerial photos from different periods supports this conclusion. Shoshone personnel
believe aspen distribution is either at the lower end or just below of the historic range of variation.
Meyer et al. (in press) reported the number of land cover types has probably not changed beyond the
historic range. Additionally, the proportions of different cover types are naturally dynamic and are
probably within the historic range.
The current condition of cottonwood varies by river flow regimes, especially spring or peak runoff across
the Shoshone. Generally, these systems are in relatively good shape across the Shoshone, but there are
localized areas of regeneration concerns. Domestic grazing and ungulates may impact some areas of
cottonwood regeneration.
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The grassland cover type may also be declining relative to sagebrush on the Shoshone. On the Bighorn
National Forest, grasslands declined by 15 percent and sagebrush increased by 4 percent between 1931
and 1996, which may have been due to fire suppression. However, given the variability in proportion of
other cover types over time, sagebrush cover may not be above its historic range on either the Bighorn
or Shoshone National Forests. Prescribed burning may be reducing the rate of sagebrush invasion into
grassland.
Age class distribution
Some species of wildlife have preferences for specific age classes. The two forested age classes that are
most often identified with specific wildlife species are the oldest and youngest age classes. A range of
age classes of shrub species such as sagebrush is also important for maintaining the habitats preferred
by some wildlife.
The vegetation mosaic of Rocky Mountain landscapes is known to vary greatly through time, primarily
because of large-scale fires and other natural disturbances.
In Yellowstone National Park, Romme and Knight (1981) found the amount of land area in forests of
early, middle, and late successional stages varied temporally and it was unlikely the subalpine forests of
Yellowstone as a whole are in a shifting mosaic. In the mid to late 1700s, young forests dominated more
land area; in the mid 1900s, older forests were more common in the same area (Romme and Knight
1981). Old growth forests (greater than 200 to 300 years old) are important ecologically because they
provide considerable large wood on the ground, a relatively large number of snags, and habitat that
seems to be required for some species of plants and animals.
A similar shifting mosaic must have occurred during the reference period at high elevations on the
Shoshone National Forest. Meyer et al. (in press) quantitatively evaluated the proportion of the forested
lands at high elevations in different age classes on the Shoshone and compared the age class
distribution to Yellowstone. Using Forest Inventory and Analysis data, most successional stages fell
within or close to variables in Yellowstone. Overall, the Shoshone appears to have low numbers of
stands with trees averaging more than 300 years old. Given the low levels of timber harvest, this cannot
be attributed to timber harvesting. When the oldest stage (age class) was defined as greater than 200
years old, all stages were within the historic ranges of variability at the scale of the entire Shoshone.
In low elevation forests, historic photo documentation indicates many stands of Douglas-fir or
ponderosa pine were very open (Houston 1973, Johnson 1987). Overall, low elevation tree density in
many Rocky Mountain areas has increased greatly since the beginning of successful fire suppression. A
comparison of historic and modern photographs of a pine savanna in north central Wyoming that was
grazed in the past (but not currently) shows an increase in tree density (Meyer et al. in press).
No specific information for age class distribution exists for aspen on the Shoshone. Information from
Colorado and southern Wyoming suggests most aspen is even aged. Some areas in Colorado exhibit two
age classes and several age class stands are very rare (less than 4 percent) (Shepperd 2001). We do not
believe the current inventory accurately portrays the age class distribution for aspen. Given the small
number of acres on the Shoshone, we do not think the inventory has provided an adequate sample. The
inventory indicates that stands are young with few stands over 80 years of age. Field observations and
photo typing indicate the opposite condition is the norm, with more stands in older age classes and
fewer in the youngest age classes.
The vegetation mosaic of Rocky Mountain landscapes is known to vary greatly through time, primarily
because of large-scale fires and other natural disturbances. It is believed the high elevation forest has
increased in age since the early to mid 1700s. The Shoshone appears to have had low numbers of stands
with trees averaging more than 300 years old. Overall, for the Shoshone, Meyer et al. (in press)
29 | P a g e

concluded the proportions in different successional stages in high elevation environments of the
Shoshone National Forest are within the historic range of variability.
On low elevation forests, an effect of harvesting and fire suppression has been to reduce the natural
variability in stand structure and age distribution caused by historic disturbances. The increased tree and
sapling density resulting from fire suppression prevents most trees from reaching large sizes and
reduces the stand average. The average age structure of unharvested low elevation stands is probably
outside the historic range of variability due to fire suppression. The result is an older age class
distribution.
A very small percentage (1 percent) of Douglas-fir has been harvested; timber harvest has probably not
yet reduced the percentage of the low elevation lands in older age class outside the historic range of
variability. Old growth forests certainly could be lost in the future if suitable lands are harvested.
Most of these differences are minor compared to the large shift in age class distribution that is now
occurring because of the widespread insect epidemics that are affecting all conifer species on the
Shoshone. Over 70 percent of the conifer stands on the Shoshone have been impacted to date. Though
impacts are variable, the overall trend is a shift from older forests to younger forests.
Table 7 – Current forest wide age class diversity by cover type for the Shoshone National Forest
(Menlove 2008) (percentage of cover type acres 17)

2009 age class distribution
(percentage of age class)
Forest cover type

Younger

Middle

Older

Aspen

-

18

-

-

Douglas-fir

6

78

16

Spruce/fir

6

64

30

Lodgepole pine

15

63

22

Whitebark pine

3

74

23

Limber pine

3

69

28

Patch size and edge
Edges are created by different events. For example, edges occur between areas of different burn
intensities; human-created edges, such as around clearcuts and roads, are usually more abrupt. The
effects of such edges on plants and animals that require interior forest conditions or security cover can
be detrimental. Roads and clearcuts can reduce the core area of patches (interior area of patch with
edge depth of 50 meters, or 164 feet), increase edge and edge convolution, reduce patch size, and
increase patch diversity (Tinker et al. 1998).
Patch size is defined as the amount of continuous forest, uninterrupted by streams, lakes, or other
openings. Historically, these forests existed as contiguous tracts of forests in a variety of seral stages
broken by differing landscape patterns (rivers, exposed rock, etc.).
There is no standard patch size for whitebark pine due to its pioneering nature from Clark’s nutcracker
and species establishment in high elevations and harsh elements. Genetic diversity varies in some

17

Percentages reflect Forest-wide numbers and may vary across the Forest.

18

Data on current aspen age classes are inconclusive.
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stands. Some stands consist of all genetic cohorts 19 or siblings and some stands were not genetically
related (Tomback et al. 2001).
Fires generally produce many small patches and a few large patches within the high elevation forest
structure. Forests within the historic range of variability would exhibit contiguous, even-aged cohorts
that would have developed after fires. Edges are created between areas of different burn intensities. In
Yellowstone National Park, Tinker et al. (2003) found the average forested patch size was 319 to 379
hectares (788 to 936 acres).
Roads and clearcuts can reduce the core area of patches, increase edge and edge convolution, reduce
patch size, and increase patch diversity.
Low elevation lands during the reference period probably were composed of distinct and separate
clumps of relatively even-aged stands of Douglas-fir (but with some variation in ages within the clumps),
in which new cohorts of tree establishment were linked to climatic oscillations (Kerr 1988, Savage 1991).
Most Douglas-fir stands in dry soil regimes were open and park-like due to frequent fires. Moist soil
regimes produced more contiguous stands of Douglas-fir with a greater variety of age classes.
The patch size of aspen stands on the Shoshone has probably declined due to fire suppression and
commercial livestock and wild ungulate grazing. Overall, patch size on the Shoshone is probably smaller
than on the adjacent Bridger-Teton National Forest due to differences in soil, topography, and climate.
The Bridger-Teton National Forest, situated on the west side of the Rocky Mountains, receives more
precipitation and has deeper soils.
Patch and edge variables are outside their respective historic ranges of variability in areas where
clearcuts and roads are common, though such areas comprise a small portion of the Shoshone.
Generally, edge and patch variables are within the historic ranges of variability at a broad scale. The few
watersheds with heavy cutting, mostly on the Wind River Ranger District, have more homogeneous
patch sizes than during the reference period.
Generally, aspen has not been harvested on the Shoshone, so most characteristics of edge and patch
size alterations are not affected by timber management. Fire suppression has probably aided in
succession of conifers into aspen stands, decreasing aspen patch size. Some roads have bisected aspen
stands and impacted their edge characteristics. Overall, the effects of fire suppression and roads have
probably not altered patch size or edge characteristics outside the historic range of variability at a broad
scale.
Snag size and density
The importance of dead trees as a component of wildlife habitat is widely accepted. Dead trees provide
key nesting and foraging habitat for cavity nesters and are the primary source of recruitment of down
large woody debris.
Snags are created through insect and disease outbreaks, fire, wind events, and natural mortality. Aspen
has a natural propensity for insect and disease infestations, leading to natural snag retention in most
aspen stands. Snag density in aspen stands is very important to many cavity nesting birds. In Colorado,
nearly 38 percent of all cavity nesting birds use aspen stands. Early photographs of unburned/untreated
areas typically show an abundance of snags.
Data for snag size and density on unharvested stands were gathered by Harris (1999) in southern
Montana. Harris’s work includes most of the cover types on the Shoshone. Table 8 displays these
numbers for cover types that occur on the Shoshone. In the absence of other data, these data for
unharvested stands provide a baseline for natural snag levels.
19
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Table 8 – Diameter of snags per acre in untreated stands (Harris 1999)

Number of
sample sites

9 to 14.9
inches

15 to 20.9
inches

21 to 26.9
inches

Greater than
27 inches

Total
snags per
acre

Spruce/fir

276

16.06

3.79

0.92

0.32

21.09

Douglas-fir

422

6.78

1.62

0.46

0.10

8.96

Lodgepole
pine

234

11.13

0.85

0.17

0.03

12.18

Dry
subalpine 20

30

27.62

2.78

0.98

0.06

31.44

Hardwood 21

16

5.33

0.00

0.00

0.05

5.38

Cover type

Table 9 – Diameter of snags per acre on the Shoshone National forest (USDA Forest Service 1998)

9 to 14.9 inches

15 to 20.9 inches

Greater than 21
inches

Total snags per
acre

Spruce/fir

24.43

4.21

0.43

29.07

Douglas-fir

8.07

1.08

0.23

9.38

Lodgepole pine

15.02

0.50

0.27

15.79

Whitebark pine

9.77

0.68

0.83

11.28

Limber pine

6.83

2.27

0

9.10

Aspen

5.70

1.96

0

7.66

Cover type

Table 9 displays snag densities for the Shoshone National Forest in 1998. For all species except
whitebark and limber pine, total snag numbers on the Shoshone are comparable to those found by
Harris. Given the small percentage of the Shoshone impacted by harvesting, it is reasonable to assume
these snag levels are comparable to natural levels. The densities for whitebark pine and limber pine are
lower than those found by Harris. Given the similarity for all other cover types to Harris’s findings and
the lack of any activities that would reduce snag levels only for whitebark pine and limber pine, we
assume the data represent comparably natural snag numbers for these species on the Shoshone that
are lower than those found by Harris in Montana. Another difference between the Harris numbers and
the Shoshone data is there are generally fewer snags over 15 inches. Again, given the general lack of
activities on the Shoshone that could cause the loss of larger snags only, it is reasonable to assume that
given climate and moisture regimes, tree sizes are generally smaller on the Shoshone than in the Harris
study.
As discussed in Meyer et al. (in press), snag density is often highest in recently burned forests and in old
growth forests (Tinker 1999, Mehl 1992). Fire suppression and timber harvest are the two activities most
likely to affect these conditions. Given the general inaccessibility of the Shoshone, fire suppression has
had less of an effect than in other areas in the west. In the higher elevation forests, only 5 to 10 percent
has been impacted by fire suppression (Meyer et al. in press). At lower elevations, most of the Shoshone
has been impacted given the easier accessibility. Fire regime condition class assessments indicate that
24 percent has missed at least one fire event.

20

Dry subalpine consists of whitebark pine and limber pine types.

21

Hardwood types consist of aspen, cottonwood, and birch.
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Studies show that areas subject to timber harvest (less than 4 percent of the forested land on the
Shoshone) have fewer snags than unharvested areas (Harris 1999, Meyer et al. in press).
In the high elevation forest, limited harvesting and fire suppression have not shifted snag densities
outside the historic range of variability at the broad scale (Meyer et al. in press).
Considering that most low elevation forests on the Shoshone have not been harvested but have been
influenced by fire suppression, the larger effect of management on snags and coarse woody debris at
lower elevations may be less frequent fire occurrence. Fire tends to create snags, but insect and disease
epidemics can do the same. In the absence of fire (or harvesting), pathogens may become more
abundant. Meyer et al.’s (in press) assessment is that there is not yet an unusually high or low number
of dead trees (snags) due to fire suppression, so low elevation snag size and density is within the historic
range of variability. At a smaller scale, the effects of timber harvest (including firewood gathering) may
have reduced snag densities outside the range of historic variability in some watersheds. Very little
aspen has been harvested—less than 1 percent—on the Shoshone. Snag density and size are thought to
be within their historic ranges of variability for aspen forests.
The current insect outbreak has greatly increased snag density across the Shoshone. This increase is not
reflected in the Forest Inventory and Analysis data, which were gathered in 1998. Recent reports
confirm the level of bark beetle-caused mortality is increasing across the Rocky Mountains, including the
Shoshone National Forest. Over the past 10 years, widespread bark beetle epidemics have occurred on
the Shoshone. All major bark beetles have been in epidemic status on at least parts of the Shoshone
during this time. Under current conditions, snag levels at the broad scale are within or above the range
of historic variability.
Coarse woody debris
Adequate snag densities maintained at the broad scale will maintain adequate coarse woody debris. We
use snag density as a surrogate for coarse woody debris, i.e., snag densities within the historic range of
variability will eventually become coarse woody debris within the historic range of variability.
Coarse woody debris (or logs) plays a key role in soil stability, nutrient cycling, moisture retention, and
wildlife habitat. Coarse woody debris that falls across hill slopes acts as a barrier and traps soil to
prevent sedimentation from reaching streams and rivers. In turn, plants take root and act to further
stabilize this new soil.
Logs on the forest floor act as a slow release vitamin supplement, making nutrients available for new
plant growth. Falling leaves and plant material, along with nutrients captured in rain, accumulate on
fallen logs and are held until another living organism captures them. Bacteria work to decompose a
fallen log while producing nitrogen. Mycorrhizal fungi grow into the log from the roots of seedlings and
transfer nutrients and moisture back to the plant.
The consequences of deviations from the historic range of variability for coarse woody debris are still
poorly understood, but both standing and downed tree boles 22 provide important habitat for some
species of fungi and a variety of insects, all of which can be important sources of food for vertebrates.
Coarse woody debris is also known to be important for diversifying the structure of streams, and the
organic compounds derived from decomposing wood undoubtedly influence the underlying soils.
Natural disturbances do not remove bolewood from the forest floor. Even an intensive fire leaves most
of the wood in the form of snags, and most of that becomes coarse woody debris within two decades
(Lotan et al. 1985). A reburn can occur, but there is still considerable coarse woody debris remaining on
the forest floor (Tinker and Knight 2000). After a century or more, the downed wood becomes
22

A bole is the main trunk or stem of a tree.
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incorporated into the surface soils. Some studies of the diversity of snags and coarse woody debris in
low elevation forests of the Black Hills indicate that different disturbances create different sizes of snags
and coarse woody debris. For example, the stems of beetle-killed trees tend to break, leaving a relatively
short snag, while trees killed by root rot are commonly uprooted.
Harvesting at the stand level is fundamentally different from any kind of natural disturbance and
produces a forest that is outside the historic range of variability for coarse woody debris and probably
the ecosystem processes associated with structural features dependent on big pieces of wood. Periodic
surface fires could consume downed and decaying wood on the forest floor. With less frequent fires,
this wood could persist for a longer time, and if coarse woody debris inputs remain constant, then
coarse woody debris may increase.
Such changes are probably not large enough to shift coarse woody debris densities outside the historic
range of variability for the Shoshone. This conclusion is further supported by the information on snags
that indicates they are within the historic range of variability. At smaller scales, there is a possibility that
harvesting could reduce coarse woody debris below the historic range of variability in some watersheds.
The current insect outbreak, which has greatly increased the density of standing snags, will eventually
result in an increase of coarse woody debris as those snags fall.
Rangeland
Rangeland utilization, condition, and trend-monitoring data are collected by agency personnel,
contractors, and permittees. The Cooperative Permittee Monitoring program was established in 1998
with assistance from the University of Wyoming and the Wyoming Agricultural Extension Service.
Currently there are 28 permittees collecting some level of monitoring data on 33 allotments.
Vegetation utilization and resource impacts from both commercial and recreational livestock and
wildlife are measured by various methods, including those in the Wyoming Rangeland Monitoring Guide
(Wyoming Rangeland Service Team 2008), Rangeland Analysis Management Training Guide (USDA
Forest Service 1996), and the Sampling Vegetation Attributes Interagency Technical Reference
(Cooperative Extension Service et al. 1996). A combination of methods is used as appropriate to monitor
resource condition and trend and annual use by commercial and recreational livestock and wildlife. The
most common grazing management systems on the Shoshone are multiple pasture deferred rotation or
rest rotation. Under this system, grazing is delayed, not used at all, or rested following grazing to allow
plant development, reproduction, recovery, and establishment of new plants.
Figure 4 – Rangeland vegetation condition class on the Shoshone National Forest
9%
6%

13%

Excellent
Good

25%

Fair
47%
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Figure 5 – Rangeland vegetation condition trend on the Shoshone National Forest
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Undetermined Trend
98%

Analysis of the data, reports, and photographs indicates that the overwhelming majority of rangeland
conditions are generally meeting condition objectives or improving. Where plant composition was
determined, the data displayed a static or positive trend toward the desired condition. Rangeland that
was currently in desired condition showed the least change and those changes were attributed to
natural succession. Across the Shoshone, with a few exceptions, range vegetation conditions are either
at or moving toward the desired conditions as outlined in the Forest Plan and/or the associated
allotment management plan.
Fens and peatlands
Although fens and peatbeds occupy only a minor portion of the Shoshone, they perform important
hydrological and water quality functions. For example, native cutthroat trout often benefit from the
water cleansing action of fens in headwaters of streams. Fens and peatbeds also often possess unique
biotic assemblages of plants and animals.
Fens occur infrequently throughout the Rocky Mountains from Colorado north into Canada. Fens are
confined to specific environments defined by groundwater discharge, soil chemistry, and peat
accumulation of at least 40 centimeters (16 inches). This system includes extreme rich fens and iron
fens, both being quite rare. Fens form at low points or near slopes where groundwater intercepts the
soil surface. Groundwater inflows maintain a fairly constant water level year round, with water at or
near the surface most of the time. Constant high water levels lead to accumulations of organic material.
In addition to peat accumulation and perennially saturated soils, the extreme rich and iron fens have
distinct soil and water chemistry with high levels of one or more minerals such as calcium, magnesium,
or iron. These fens usually occur as a mosaic of several plant associations dominated by sedge, bulrush,
and a variety of mosses. Carex aquatilis, Carex limosa, Carex lasiocarpa, Betula nana, Kobresia
myosuroides, Kobresia simpliciuscula, and Trichophorum pumilum (Scirpus pumilus) Sphagnum spp.
(peat moss) are indicative of iron fens. The surrounding landscape may be ringed with other wetland
systems, e.g., riparian shrublands, or a variety of upland systems from grasslands to forests.
No detailed information is available on the historic range of variability of fens and peatland sites on the
Shoshone National Forest.
One of the large complexes of fens/peatlands is the Swamp Lake Botanical Area, a special interest area
that is afforded special protection. Several other fen complexes on the Shoshone are within potential
research natural areas or special interest areas. Most fens and peatlands are not heavily grazed and
timber harvesting does not occur on these sites due to protective measures in the Wetlands Protection
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Act. There has been encroachment by conifers in some of these areas, but this is probably not outside
the historic range of variability.
Although there is no definitive scientific information on the status of fens, Shoshone National Forest
specialists believe the fens are generally within their historic ranges of variability.
Riparian communities
Information in this section is from NatureServe. 23
Rocky Mountain lower montane riparian communities
This system is found throughout the Rocky Mountain and Colorado Plateau regions within a broad
elevation range from approximately 900 to 2,800 meters (2,900 feet to 9,100 feet). This system often
occurs as a mosaic of multiple communities that are tree-dominated with a diverse shrub component.
This system is dependent on a natural hydrologic regime, especially annual to episodic flooding.
Occurrences are found within the flood zones of rivers, on islands, sand or cobble bars, and immediate
streambanks. Riparian areas can form large, wide occurrences on mid-channel islands in larger rivers or
narrow bands on small, rocky canyon tributaries and well-drained benches. Riparian areas are typically
found in backwater channels and other perennially wet but less scoured sites such as floodplains,
swales, and irrigation ditches. Dominant trees may include box elder, cottonwood, spruce, fir, and
juniper; dominant shrubs include willow, alder, and chokecherry. Generally, the upland vegetation
surrounding this riparian system is different and ranges from grasslands to forests. Specific species
include Acer negundo, Populus angustifolia, Populus balsamifera, Populus deltoides, Populus fremontii,
Pseudotsuga menziesii, Picea pungens, Salix amygdaloides, or Juniperus scopulorum. Dominant shrubs
include Acer glabrum, Alnus incana, Betula occidentalis, Cornus sericea, Crataegus rivularis, Forestiera
pubescens, Prunus virginiana, Rhus trilobata, Salix monticola, Salix drummondiana, Salix exigua, Salix
irrorata, Salix lucida, Shepherdia argentea, or Symphoricarpos spp. Exotic trees of Elaeagnus angustifolia
and Tamarix spp. are common in some stands.
Rocky Mountain subalpine-montane riparian forested communities
This riparian woodland system is comprised of seasonally flooded forests and woodlands found at
montane to subalpine elevations of the Rocky Mountains, from southern New Mexico north into
Montana and west into the intermountain region and the Colorado Plateau. It occurs throughout the
interior of British Columbia and the eastern slopes of the Cascade Mountains. This system contains the
conifer and aspen woodlands that line montane streams. These are communities tolerant of periodic
flooding and high water tables. Snowmelt moisture in this system may create shallow water tables or
seeps for a portion of the growing season. Stands typically occur at elevations between 1,500 and 3,300
meters (4,900 and 11,000 feet); farther north, elevation ranges between 900 and 2,000 meters (2,900
and 6,600 feet). This is confined to specific riparian environments occurring on floodplains or terraces of
rivers and streams, or in v-shaped, narrow valleys and canyons (where there is cold air). Less frequently,
occurrences are found in moderately wide valley bottoms on large floodplains along broad, meandering
rivers and on pond or lake margins. Dominant tree species vary across the latitudinal range, usually
including spruce/fir and other important species including Douglas-fir, aspen, and juniper (Abies
lasiocarpa and/or Picea engelmannii). Other important species include Pseudotsuga menziesii, Picea
pungens, Picea engelmannii X glauca, Populus tremuloides, and Juniperus scopulorum. Other trees
possibly present but not usually dominant include alder, balsam poplar, lodgepole pine, and juniper
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(Alnus incana, Abies concolor, Abies grandis, Pinus contorta, Populus angustifolia, Populus balsamifera
ssp. trichocarpa, and Juniperus osteosperma).
Rocky Mountain subalpine-montane riparian shrubland communities
This system is found throughout the Rocky Mountains from New Mexico north into Montana and in
mountainous areas of the intermountain region and the Colorado Plateau. These are montane to
subalpine riparian shrublands occurring as narrow bands of shrubs lining streambanks and alluvial
terraces in narrow to wide, low gradient valley bottoms and floodplains with sinuous stream channels.
Generally it is found at higher elevations, but can be found anywhere from 1,700 to 3,475 meters (5,600
to 11,400 feet). Occurrences can also be found around seeps, fens, and isolated springs on hillslopes
away from valley bottoms. Many of the plant associations found within this system are associated with
beaver activity. This system often occurs as a mosaic of multiple communities that are shrub- and herbdominated and includes above treeline, willow-dominated, snowmelt-fed basins that feed into streams.
The dominant shrubs reflect the large elevational gradient and include redosier dogwood and a variety
of willows (Alnus incana, Betula nana, Betula occidentalis, Cornus sericea, Salix bebbiana, Salix boothii,
Salix brachycarpa, Salix drummondiana, Salix eriocephala, Salix geyeriana, Salix monticola, Salix
planifolia, and Salix wolfii). Generally, the upland vegetation surrounding these riparian systems is of
either conifer or aspen forests.
Current condition of riparian communities
The historic range of variability for high elevation shrubland riparian communities would include a
mosaic of multiple communities that are shrub and herb dominated and include above treeline, willowdominated, snowmelt-fed basins that feed into streams. The historic range of variability for high
elevation forested riparian communities contains the conifer and aspen woodlands that line montane
streams. These communities are tolerant of periodic flooding and high water tables. Snowmelt moisture
in this system may create shallow water tables or seeps for a portion of the growing season. Generally,
these systems would fluctuate periodically with large events such as fire and flooding. Fire return events
would occur depending on the adjacent forest types. If we extrapolate some of the information from
spruce/fir fire return intervals, the return interval would be approximately 170 to 300 years. Meyer et al.
(in press) suggest fire intervals adjacent to riparian, lowland, and wetland areas would be as high as 700
years or more.
At the turn of the 20th century in some watersheds of the Shoshone, tie hacking probably altered some
watershed conditions at higher elevations. Overgrazing during the same period likely decreased the
abundance of some willow communities and favored succession to conifers within riparian areas. This
was probably more of an issue at lower elevations where there is greater access by livestock. Analysis of
aerial photos (1937 to 1997) has documented current impacts to some riparian areas from livestock
grazing.
Fire return intervals are generally within the historic range at high elevations, so we assume fire return
intervals associated with riparian corridors at high elevations would also be within historic fire return
intervals. Water is diverted in some of the high elevation areas of the Shoshone, which may change the
distribution of water downstream, although this is very limited. Water diversions also occur at lower
elevations, which have some limited impacts to riparian communities.
In conclusion, some riparian communities within the Shoshone National Forest are outside their historic
ranges of variability due to tie hacking, grazing, and water diversions. The area affected by these past
practices is variable across the Shoshone.
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Need for change
The greatest need for change is to ensure the revised forest plan contains adequate direction for
managing forest vegetation, given the large scale changes resulting from the insect epidemics and large
fires. The direction in the 1986 Forest Plan that outlines what types of treatments to use for vegetation
management and the broad purposes for those treatments does not need much change. Some
adjustment to specifics needs to be made based on what we have learned since implementing the
Forest Plan.
More specifically, the revised forest plan needs to provide a focus on those cover types that are at low
or decreasing levels in comparison to historic ranges. The cover types of primary concern are aspen,
willow, and whitebark pine. Grassland and sagebrush cover types may also require some emphasis. In
addition, for whitebark pine, any appropriate plan level direction from the Whitebark Pine Strategy for
the Greater Yellowstone Area (Greater Yellowstone Coordinating Committee Whitebark Pine
Subcommittee 2011) should be incorporated into the revised forest plan.
Some overarching direction on cover type distribution and stand characteristics needs to be provided
that is tailored for the parts of the Shoshone that are either inaccessible or unavailable for timber
harvesting due to physical characteristics or designations for other uses.
Any direction needs to take into account the changing conditions that are resulting from the widespread
insect epidemics, in areas where we can actively manage vegetation and areas where we cannot.
Revised forest plan direction needs to take into account the latest scientific information on potential
climate change impacts.

Implications of continuing 1986 Forest Plan direction
Harvest will alter some stands and occur at levels similar to those that occurred in the last five years.
Given the limited acres available for harvesting, due to physical characteristics or designations for other
uses, the change is relatively insignificant on a Shoshone-wide scale. The largest changes to vegetation
will occur because of wildland fire and insects. Specific projections for those areas and information on
timber harvest are presented elsewhere. Overall distributions of cover types will continue to change
gradually in the next 10 to 15 years. Conifer encroachment will continue in aspen, willow, grasslands,
and sagebrush areas. These losses will be offset to some degree by the increases that are occurring in
wildland fire, insect epidemics, and in the long term by a warming climate. The offsets are highest in
grasslands and sagebrush and may actually reverse the trend of declines for those habitats. It is likely
the trend in reductions of aspen and willow will continue. Continued declines are expected in whitebark
and limber pine because of white pine blister rust and mountain pine beetle. Work to identify disease
resistant trees will continue in an effort to offset these declines.
One trend of the last 20 years that will change is the age class distribution and density of the forest. The
increases of wildland fire and the ongoing insect epidemics will result in an increase of younger and
more open stands.
Under current management practices, fen and peatland communities will continue to be protected and
maintained.
Riparian area conditions will continue to improve under the application of best management practices
and restoration efforts. Conifer encroachment will continue to impact some areas. Increased
management for fire will reduce conifer encroachment in other areas.

Projection of demand and need
Demand and need are more appropriately presented under other topics such as forest products,
commercial livestock grazing, and wildlife.
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Determination of potential to resolve issues and concerns
Most issues and concerns can be resolved. In some cases, it may not be possible to solve competing
interests everywhere. Every issue can be addressed to some level. Significant changes to vegetation will
mostly be accomplished through natural processes such as fire. The amount of acres that can be treated
mechanically is limited by budget. The scope of the impacts from the ongoing insect epidemics requires
that response and restoration treatments need to be prioritized.

Fire and fuels management
Resource condition and trend
Fire regimes
In ecosystems where periodic fire has historically played a role in maintaining vegetation structure and
composition, fire exclusion has resulted in vegetation changes and allowed fuels to develop to
unprecedented levels in many areas of the country, including some areas on the Shoshone. The
departure of fire from its historic role contributes to ecosystem health and fire management problems.
Symptoms of these problems include the development of unnaturally dense vegetation at broad scales
and a heightened susceptibility to wildfires that are often uncharacteristically large, sometimes
destructive, and costly to control.
By focusing on assessing resilience to fire disturbance, we will be able to adjust management actions to
restore lands to a more healthy fire frequency and intensity.
Fire regime condition class is used to measure ecological integrity and/or departure from reference
conditions. A stand is within fire regime condition class 1 when vegetation characteristics, fuel
composition, and fire frequency, severity, and pattern are maintained within historical bounds for the
fire regime. It is most relevant to measure long-term trends rather than annual changes.
Nearly 115,000 acres have burned in the last five years and 161,500 acres over the past 10 years on the
Shoshone National Forest. In the past 10 years, an additional 55,700 acres have been burned by
prescribed fire or received mechanical treatments that affected the fire regime condition class.
Approximately 29,000 acres of these treatments have taken place in the last five years.
At broad scales, 63 percent of the Shoshone’s acres are in fire regime condition class 1. Two vegetation
conditions are in some jeopardy based on the time since the last disturbance, including approximately
578,000 acres of fire regimes II and III that are in condition class 2. This represents approximately 24
percent of the Shoshone. A summary of the number of acres by fire regime condition class is displayed
in Table 10. At a smaller stand scale, other isolated areas on the Shoshone are fire regime condition
classes 2 and 3. These areas have not been quantified.
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Table 10 – Fire regime condition class acres on the Shoshone National Forest

Condition
class

Fire regime
1

II

2

III

1
2

Fire return
interval

Burn severity 24

35 – 70
years

Stand replacement

35 -100 years

Mixed

Acres

Percentage of
Shoshone

1,745

0.1

26,662

1

26,376

1

551,075

23

IV

1

70 - 150
years

Stand replacement

1,003,684

41

V

1

200 – 300
years

Stand replacement

499,800

21

Barren

None

None

None

328,298

13

Vegetation community types are associated with the various fire regime groups. Desired conditions and
objectives for fire regime condition classes overlap with those described for the vegetation
communities. Table 11 displays the relationship of the vegetation communities to fire regimes.
Table 11 – Fire regimes and associated vegetation communities

Fire regime

Elevations
Low

Grasslands (fescue and bunchgrasses)
Sagebrush (mountain big)

Middle

Grasslands (fescue and bunchgrasses)
Sagebrush (mountain big)

Low

Grasslands (fescue and bunchgrasses)
Sagebrush (mountain big)

Middle

Grasslands (fescue and bunchgrasses)
Sagebrush (mountain big)
Willow, Douglas-fir, lodgepole pine, spruce/fir, aspen

Low

Willow/riparian areas, sagebrush (dwarf and black)

Middle

Willow/riparian areas, lodgepole pine, spruce/fir, aspen

Middle

Lodgepole pine, spruce/fir, aspen

High

Willow, whitebark pine, spruce/fir, alpine grassland

II

III

IV
V

Associated vegetation community types

Wildland fire and hazardous fuels
Since 1970, the Shoshone has averaged 25 wildfires annually, averaging 49 percent from natural
ignition, 32 percent from escaped campfires, and 19 percent from other causes. Lightning-caused fires
account for over 90 percent of the acres burned.

24

Burn severity in this instance refers to the first order fire effect on the vegetation and not a level of ecological damage. First
order fire effects concern the direct or immediate consequences of fire, such as biomass consumption, crown scorch, damage
to the trunks of trees, and smoke production.
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Over the last century, the Shoshone’s fire management program has been focused on fire suppression,
with efforts to keep fires as small as possible (Table 12 and Figure 6). Drier and warmer conditions,
combined with an insect epidemic that has affected nearly 1 million acres of the Shoshone, the trend in
acreage burned since 1998 has been increasing (Table 13 and Figure 7). Within the last decade,
suppression efforts have been focused more on management responses that balance suppression
efforts against the values to be protected from the fire as well managing for resource benefits.
Management responses have ranged from monitoring fires, to full containment and control. Fires inside
and outside wilderness have been managed for resource benefits.
Table 12 – Number of fires by size, 1970 through 2010

Size in acres
0 to 0.25

767

0.25 to 9.9

177

10 to 99.9

38

100 to 299.9

9

300 to 999.9

6

1,000 to 4999.9

12

> 5,000

8

Figure 6 – Annual number of wildfires, 1970 through 2010
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Number of fires

The use of unplanned wildland fire to accomplish resource benefit objectives is becoming a major
component of the wildland fire acres burned. Resource objectives identified in the 1986 Forest Plan that
can be accomplished using wildland fire included hazardous fuels reduction, wildlife habitat
improvement, natural processes in wilderness, and other vegetation management. In 2008, the
Gunbarrel Fire was managed for a combination of resource benefit and protection objectives. Fire
regime condition class was improved and hazardous fuels were reduced on over 68,000 acres. Since
2006, the Shoshone has managed four fires that accomplished resource benefit objectives on
approximately 100,000 acres. By increasing the opportunity for using fire as a natural process, a mosaic
of burned and unburned areas will occur, producing a more natural patchwork of vegetation. In the last
10 years, about 180,000 acres of the Shoshone have burned because of wildfire and prescribed fire;
most of these acres were in designated wilderness. Under the amended 1986 Forest Plan, a similar
amount of fire is anticipated on the Shoshone, but the distribution of those fires could change. More
acres outside wilderness areas are likely to burn. Several thousand acres associated with the Gunbarrel
Fire burned outside wilderness.
Hazardous fuel conditions are present throughout much of the Shoshone. Some conditions are a result
of fire exclusion and have resulted in changes in vegetation type and structure, such as sagebrushgrasslands being overgrown with juniper and other conifers, or aspen stands now dominated by
conifers. Middle elevation conifer stands have become mature and are homogeneous on a broad scale.
They lack diversity in age or size classes and are more prone to large scale, high severity, stand
replacement wildfires rather than mixed severity. The natural fuel conditions of the mature spruce/fir
forest and high elevation subalpine forests are typically considered to be in a state of high hazard.
Hazardous fuel conditions are also being augmented by an insect outbreak that has resulted in tree
mortality on hundreds of thousands of acres.
Table 13 – Annual acreage burned, 1970 through 2010

Year

Acres

Year

Acres

Year

Acres

Year

Acres

1970

1,358

1980

236

1990

5

2000

1,725

1971

55

1981

83

1991

12

2001

5,416

1972

2

1982

3

1992

33

2002

13,451

1973

90

1983

135

1993

3

2003

26,079

1974

189

1984

10

1994

10

2004

2

1975

467

1985

118

1995

104

2005

15

1976

1,992

1986

15

1996

1,935

2006

40,489

1977

15

1987

7

1997

1

2007

5,700

1978

54

1988

197,228

1998

3

2008

68,274

1979

1,204

1989

5

1999

190

2009

332

2010

381
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Figure 7 – Annual acres burned (logarithmic scale), 1970 through 2010
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Currently, the Shoshone is experiencing a beetle epidemic composed of Douglas-fir, spruce-fir, and
mountain pine beetles. Reconnaissance flights since 1999 have mapped approximately 1 million acres of
infestation. These beetles kill trees by girdling and introducing blue stain fungus. First, an increase in
canopy fuels (dead needles) perpetuates crown fires, then, as the needles drop, the probability of crown
fire decreases and ground fires increase as dead material accumulates.
High fuel levels result in uncharacteristically high fire intensities and sizes that can cause undesirable
resource impacts, making it difficult to manage wildland fires and more difficult to use prescribed fire
safely as a management tool. Residential development is increasing on private lands adjacent to
National Forest System lands. This increasing development increases the values to be protected from
high fuel levels and wildland fire. Prescribed burns require extra planning and personnel during
implementation to ensure infrastructure in adjacent developments is protected.
Table 14 – Hazardous fuel conditions on the Shoshone National Forest

Hazard fuel rating 25

Acres

Percentage of the Shoshone

None (barren and water)

367,031

15

Low

367,031

15

Moderate

336,876

14

High

941,075

38

Another consequence of the increase in hazardous fuels conditions is the cost associated with fire
suppression. While there have been only nominal increases in the average suppression costs per acre
25

Hazard fuel rating based on areas mapped using Standard Fire Behavior Models with consideration of the added influence to
fire behavior due to insect killed trees: Low = Fuel Model 1; Moderate = Fuel Models 2, 4, 5, and 8; High = Fuel Models 6 and
10.
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over the past several years, total fire suppression costs have increased substantially because of the
increase in the number of acres burned each year. Protection of wildland urban interface areas 26 is also
contributing significantly to fire suppression costs. Impacts to communities are also increasing.
Additional economic costs from larger and more intense fires are incurred by communities responsible
for protection of private property. A reduction in visitors can lead to economic impacts to local
communities.
In 1998, the Shoshone’s prescribed fire program increased as part of the overall fire management
program. With the 2000 National Fire Plan, funding increased to facilitate increases in staffing and
equipment to further support the fire program. During the fall of 2002, the Shoshone engaged in a
Shoshone-wide vegetation analysis, resulting in an integrated vegetation management program that
included the use of prescribed fire and mechanical treatments to accomplish objectives. The 2003
Healthy Forests Initiative and Healthy Forests Restoration Act combined to provide the tools, funding,
and expectation to begin treating hazardous fuels and improving fire regime condition class. More
recently, the Forest Service Rocky Mountain Region has emphasized mitigating the effects of hazardous
fuels and trees resulting from the bark beetle epidemic. The Shoshone has benefited from additional
funding to reduce the associated hazards in priority locations.
The Forest hazardous fuel treatment strategy is comprised of two parts. The first part is focused on
planning and implementing projects in what would be considered the actively managed portions of the
Shoshone, which includes urban interface areas, Forest Service developments and facilities, and suitable
timber lands. Many of these projects have been integrated with timber and wildlife management
objectives and are accomplished with a mix of mechanical and prescribed fire treatments. Priority
locations include areas that have been identified in community wildfire protection plans for Fremont
and Park counties. National Environmental Policy Act decisions have been completed for nearly all the
projects that include priority areas identified in the community wildfire protection plans. Project
implementation is approximately 50 percent complete, with most of the remaining mechanical
treatments on the Wind River and Washakie Ranger Districts.
The second part of the Shoshone’s fuels treatment strategy has been to use lightning ignited wildfires to
accomplish fuels reduction on a landscape scale. In the priority areas where hazardous fuels treatments
have been completed, we are afforded more opportunities to manage adjacent wildfires on a landscape
scale to accomplish resource benefit objectives, which includes reducing hazardous fuels. As described
earlier, we have been successful in managing wildfire for resource benefits to treat 100,000 acres of
hazardous fuels since 2006. These fires have primarily occurred in wilderness and back country areas. In
addition, other wildfires have burned nearly 60,000 acres in remote areas that have effectively altered
future fire behavior on a landscape scale.
Over the past 10 years, nearly 57,000 acres have been treated by prescribed fire or mechanical
treatments (Figure 8) with an additional 160,000 acres of wildfire that have effectively reduced the
accumulation of fuels and changed the resulting fire behavior in the future. The long-term fuels
management for the Shoshone is to average approximately 6,000 acres per year from prescribed fire
and mechanical treatments in the actively managed portions of the Shoshone with an additional
150,000 acres or more expected from wildfire and prescribed fire being applied on a landscape scale
over the next 10 years.

26

Wildland urban interface is the line, area, or zone where structures and other human development meet or intermingle with
undeveloped wildland or vegetation fuels.

44 | P a g e

Figure 8 – Acres of fuels treated on the Shoshone National Forest, 1997 through 2010
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Need for change
Fire management direction in the 1986 Forest Plan, as amended by the Forest Plan Amendment for
Wildland Fire Use Decision Notice (USDA Forest Service 2008), accomplished much of the need for
change. The amendment incorporated changes in agency-wide fire management policy, but did not
address all issues.
More specific desired conditions, goals, and objectives pertaining to hazardous fuels and fire regime
condition class are needed as well as better alignment of fire and fuels management with resource
benefit and/or protection objectives related to ecosystem diversity, vegetation, wilderness,
developments, and wildland urban interface areas. Having land management goals and objectives that
provide clear intent regarding the desire to protect a resource or to use wildland fire as a tool to move
toward desired conditions, or a combination of both, will enable land managers to consider the full
range of fire management options and make sound decisions. The 1986 Forest Plan provides some of
this direction for some resource areas, but needs to be updated to reflect changed conditions on the
land and changes in agency fire management policy for all resource areas.

Implications of continuing 1986 Forest Plan direction
The 1986 Forest Plan was amended in June 2008 (amendment 2008-01) to allow wildland fire from
unplanned ignitions 27 to be managed to accomplish resource benefits anywhere on the Shoshone when
and where conditions are appropriate. Previously, wildland fire use was allowed only in designated
wilderness areas on the Shoshone. In addition, management response options to wildland fire were
expanded Shoshone-wide to include the full range of options from monitoring to intensive suppression
actions. Shoshone-wide and management area direction, standards, and guidelines that were
redundant, process oriented, or no longer needed were removed or modified. The desired condition
(goal) statement, general direction, standards, and guidelines regarding fire management activities and
related resource protection measures were added as part of the amendment.

27

An unplanned ignition is the initiation of a wildland fire by lightning, volcanoes, or unauthorized and accidental humancaused fires. Wildland fire is a general term describing any non-structure fire that occurs in the wildland.
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The use of wildfire for resource benefit is expected to become a major component in the future. Under
the amended 1986 Forest Plan, fires across the Shoshone could be managed for resource benefit when
and where conditions permit. As a result, the number of acres that receive a resource benefit from a
wildland fire is expected to increase. Approximately 1.5 million acres of the Shoshone are in stand
replacement burn severity. By increasing the opportunity for using fire as a natural process, a mosaic of
burned and unburned areas would occur, producing a more natural patchwork of vegetation.
Fires across the Shoshone would be managed appropriate to the fire environment and location for any
given year. The opportunity for fires to be managed for longer-term benefits would be expected to
reduce the size and number of large unwanted wildfires in the future. In the last 10 years, about
160,000 acres of the Shoshone have burned from wildfires; most of these acres were in designated
wilderness. Under the amended 1986 Forest Plan, a similar amount of fire is anticipated on the
Shoshone, but the distribution of those fires could change. More acres outside wilderness areas are
likely to burn. It is also possible the amount of acres burned in a 10-year period could increase with this
additional flexibility with fire use. It is expected that some fires previously categorized as unwanted
would be managed for multiple objectives.
While there would be widespread additional opportunities for using fire for resource benefit objectives,
there are resources of significant value that are in need of protection, including wildland urban
interface, high use recreation areas, timber and grazing, municipal watersheds, cultural resources, and
critical wildlife and fish habitats.
All unplanned ignitions would receive an appropriate management response. The appropriate
management response concept provides managers with increased flexibility to implement a response
appropriate to an individual set of circumstances and conditions to utilize a full range of responses. The
amended 1986 Forest Plan allows the application of any management response on a Shoshone-wide
basis, giving fire managers the latitude to choose from the full spectrum of response options in order to
implement the best actions given a set of circumstances.
Appropriate management response would be applied at all levels when managing a fire for resource
benefits or as a wildfire, including initial attack. 28 In some situations, the management response would
be an action that managers may take, and in others, it would be an action managers must take,
depending on the circumstances in which a fire occurs and the preplanned objectives for an area.
Examples of options managers may choose include:
• Monitoring from a distance
• Monitoring on-site
• Confinement
• Monitoring with limited contingency actions
• Monitoring with mitigation actions
• Initial attack
• Suppression with multiple strategies
• Control and extinguish
• Any combination of some or all of the above as well as other options
For all unwanted wildland fire (wildfire), the overarching goal of suppression would be applied in every
case. The initial suppression action (initial attack) would usually focus on prompt and decisive control of
the fire commensurate with public and firefighter safety and cost effectiveness. If initial or subsequent

28

Initial attack is a planned response to a wildfire given the wildfire’s potential fire behavior. The objective of initial attack is to
stop the spread of the fire and put it out at least cost. It is an aggressive suppression action consistent with firefighter and
public safety and values to be protected.
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actions fail, control objectives may be modified and the tactical options that comprise the appropriate
management response may change. As described above, the range of responses could include
monitoring, or aggressive suppression actions, or some combination. Resource values to protect,
expected fire behavior, availability of resources, probability of success, and firefighter and public safety
are some of the factors that would be used to determine the appropriate management response.
Hazardous fuel reduction using prescribed fire and mechanical means would likely continue at the lower
elevations near the wildland urban interface and other areas with high resource values that are
accessible to crews and mechanized equipment. Some reduction would also occur in wilderness where
wildland fire use is permitted. Large wildfires would result in some fuel reductions as well. Reductions in
hazardous fuels from prescribed fire and mechanical treatments are expected to average about 6,000
acres per year. Reductions in hazardous fuels from unplanned ignitions are estimated at 150,000 acres
or more for the next 10 years.
All smoke management decisions under current direction are made in accordance with State of
Wyoming air quality regulations. The number of fires, location, elevation, extent, duration of smoke,
atmospheric conditions, and public sentiment are some factors that influence decisions to use
prescribed burns. These factors also influence decisions to allow wildland fire to achieve ecosystem
management objectives within the parameters of social and economic concerns. Cumulative smoke
emissions from prescribed fire and wildland fire are likely to increase in the short term, but are expected
to decrease over the long term.
In the long term, the expansion of areas available for wildland fire use and the additional flexibility in the
application of appropriate management response options are expected to reduce the amount of
suppression-related expenditures and be more cost efficient than prescribed fire in some areas of the
Shoshone. Although less frequent, high suppression costs would still occur in some areas, particularly on
land where homes are built next to the national forest or other resources and developments may be at
risk. Additional costs may be incurred to reduce post-wildfire threats to life and property from floods,
debris flows, and landslides.
Agency fire management policies have been through significant change. Some factors influencing these
changes include the 1995 Federal Wildland Fire Management Policy Review, the Healthy Forests
Initiative, the Healthy Forests Restoration Act, and the National Fire Plan. Amendment 2008-01 enables
wildland fire management activities on the Shoshone to be consistent with the changes and is more
adaptable to future policy changes.

Projection of demand and need
Not applicable.

Determination of potential to resolve issues and concerns
Significant issues are not expected; however, the potential to resolve issues and concerns is high. This
can be accomplished by having well-stated goals and objectives for all resources that may be affected by
wildland fire and by ensuring forest plan direction allows for the full range of management options and
tools to manage wildland fire and hazardous fuels.

Insects and diseases
Resource condition and trend
Over the past 11 years, widespread bark beetle epidemics have occurred on the Shoshone. All the major
bark beetles have been in epidemic status on at least parts of the Shoshone during this time. It should
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be noted that even though an acre may be counted as affected, in all cases not every tree on that acre
was killed.
Table 15 – Acres of insect-caused mortality on the Shoshone National Forest, 2000 through 2009 and
2010

Beetle species

Acres affected 2000 through 2009

Acres affected 2010

Spruce beetle
(Dendroctonus rifipennis)

256,310

57,362

Douglas-fir beetle
(Dendroctonus pseudotsuqae)

251,477

4,705

Mountain pine beetle
(Dendroctonus ponderosae)

645,671

227,137

Western balsam bark beetle
(Dryocoetes confuses Swaine)

117,299

39,811

Spruce budworm
(Choristoneura occidentalis)

11,003

3,743

Spruce beetle
Spruce beetle activity on the Shoshone was almost non-existent in the late 1990s. Beginning in 2000, the
large upswing in acres affected is on land around Carter Mountain and south toward Wood River and
the associated wilderness areas. The more recent activity has been moving north into the Clarks Fork
Ranger District, with widespread mortality in Sunlight Basin and toward Dead Indian Hill. At this time,
there has not been significant spruce beetle activity in the southern part of the Shoshone.
The epidemic that occurred on Carter Mountain killed almost every spruce larger than 5 inches in
diameter, leaving a greatly changed landscape (Schaupp 2003). This area is no longer a mature spruce
forest and even much of the advanced regeneration is gone. A similar situation is playing out along the
Sunlight drainage. Almost all mature spruce trees have been killed over the past four years. Presently,
this epidemic is working around Dead Indian Hill and is still increasing in size (Allen et al. 2006). Whether
it will end in killing trees as small as those on Carter Mountain is unknown, but most of the mature
overstory will be affected.
Douglas-fir beetle
Over the past 10 years, the Douglas-fir beetle has been at epidemic proportions in all places where
Douglas-fir occurs on the Shoshone. It was relatively low in the late 1990s and most of this activity was
related to populations in the Clarks Fork area that were dying out following the expansion in that area
after the Yellowstone fires of 1988. By 2000, a large and quickly growing beetle epidemic hit the North
Fork of the Shoshone River area. By 2002, most of the Douglas-fir type on the Wind River Ranger District
was also affected. By 2006, there was a considerable increase in Douglas-fir beetle activity again in the
Clarks Fork area, particularly the Sunlight drainage.
In the North Fork of the Shoshone River area, by 2004, over 50 percent of the mature Douglas-fir had
been killed. In some stands, mortality approached 100 percent. The results of this mortality included a
reduction in stand basal area of over 60 percent and a decrease in average stand diameter by more than
25 percent (Allen et al. 2005). This gives an indication of the loss of the mature forest that is occurring
across much of the Douglas-fir type.
The epidemic that has occurred in the North Fork of the Shoshone River corridor has continued for a
longer period than is typically seen with Douglas-fir beetle in the Rocky Mountains. Outbreaks in
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standing trees usually last two to four years, while the epidemic along the North Fork has lasted close to
10 years (Schmitz and Gibson 1996, Allen et al. 2006). The epidemic along the North Fork continued in
even smaller diameter trees, which are typically not attacked by Douglas-fir beetle. It appeared that
beetles were re-attacking previously killed trees around the root collar by 2006 (Long and Allen 2006).
Mountain pine beetle
Like spruce beetle, mountain pine beetle activity was not detected to any extent on the Shoshone in the
late 1990s. Since 2000, there has been a continual upward trend in the number of acres affected by
mountain pine beetle, in both lodgepole and the five-needle pines. The areas where five-needle pines
are being affected by mountain pine beetle may also have white pine blister rust, an exotic disease,
playing a part. In some cases, the disease may actually be a more extensive and larger mortality agent
than mountain pine beetle, thus causing the relatively high number of acres affected.
A significant beetle epidemic is occurring in the Wind River Ranger District. Both the five-needle pines
and lodgepole pines are suffering large areas of mortality (Allen 2005). Entire drainages are being killed
in this current outbreak, which started about 2001.
Western balsam bark beetle
In conjunction with other disease agents, the western balsam bark beetle may be causing widespread
mortality of subalpine fir throughout the Rocky Mountains (Allen and Harris 1999). It is a native insect
that mainly attacks subalpine fir. Root disease pathogens may contribute to what has been referred to
as a region-wide decline of subalpine fir (Wargo and Shaw 1985). This decline has been noted on the
Shoshone in the Ramshorn area on the Wind River Ranger District. Very little is known about the cause
of the fir decline, and no information is available on its historic range of variability.
Bark beetle activity in the context of historic range of variability
Whether the current Douglas-fir beetle epidemic is within the historic range of variability is debatable.
As noted above, the current epidemic is certainly one that has significantly changed the landscape for a
long time to come. The beetles have also been behaving outside their typical range in overall length of
epidemic and size of trees being affected. A large part of this behavior is explained by the forest
conditions that existed at the time the epidemic started. The majority of stands were dense, older aged
stands and covered a large part of the landscape. There were few stands in younger age classes or in
more open grown condition. Having a forest mostly in high susceptibility creates a scenario that will lead
to landscape level changes caused by the beetle. There is also evidence that fewer below zero cold
snaps in the winter are allowing larger populations of bark beetles to over winter.
Much as with the Douglas-fir beetle, it is hard to say if spruce beetle is outside the historic range of
variability. The amount of small diameter trees killed on Carter Mountain is certainly uncharacteristic of
spruce beetle. The rapid increase in tree mortality and continued spread to other spruce areas seem
fairly typical with large scale spruce beetle epidemics. What is occurring with spruce beetle is probably
within historic range as far as the amount of acres affected, as this insect is typically a change agent on a
large landscape scale. Typically, spruce beetle will not attack trees much below 16 inches in diameter. In
this current outbreak, we are seeing whole stands of six- to eight-inch trees being killed. Not only is the
overstory being destroyed, an entire age class of advanced regeneration is also being eliminated. This is
certainly not typical; whether it actually falls outside the historic range is questionable.
At this time, mountain pine beetle would probably not be considered outside the historic range of
variability. The large scale outbreaks in lodgepole pine have occurred in the past when stand conditions
reach a high susceptibility across large areas. This is the current condition in much of the lodgepole on
the Shoshone. There may be some questions about the amount of acres and relative speed this beetle
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has affected at higher elevations in the five-needle pines at this time, but outbreaks have occurred in
this environment in the past.
The combination of all the major bark beetles being in outbreak status at once may or may not be
outside the historic range; however, much of this is likely related to current stand conditions that were
present at the beginning of the outbreaks. Considering the factors involved, the current situation is
probably not outside the historic range. It is more an extremely infrequent event that is going to change
the overall forest landscape for a long period.
Western spruce budworm
Population levels of western spruce budworm have been noted in stands on the Washakie Ranger
District. These stands usually are able to survive attacks for a year or two; however, four to five years of
continuous defoliation may result in top-killing and tree mortality. This defoliation will make the trees
vulnerable to attack by other insects and diseases.
Disease disturbance regimes
Pathogens such as dwarf mistletoe, comandra blister rust, root diseases, and broom rust are native to
the Shoshone (Harris et al. 1997).They often have the effect of reducing tree growth in a stand, or even
causing localized mortality. Consequently, along with insects, they are commonly viewed as detrimental
to forest health. Despite negative effects on short-term productivity, plant pathogens have been
recognized for their positive contributions to biological diversity and various ecosystem processes
(Johnson 1995).
Dwarf mistletoe and comandra blister rust
Lodgepole pine cover type has the most acres of any disease problems on the Shoshone. The
distribution of both diseases is fairly uniform. Dwarf mistletoe (Arceuthobium spp.) increases mortality
and decreases growth and seed production. Young trees can be killed while mature trees may take years
to show noticeable damage. The mistletoe infection lowers the resistance of trees to attacks by other
diseases and insects.
Dwarf mistletoe spreads at a relatively slow rate through a forest stand. Over long periods, especially in
the absence of fire, lightly infested dwarf mistletoe stands become severely infested as the pathogen
intensifies and spreads. Fire is an important regulator of dwarf mistletoe occurrence, particularly where
large scale stand replacing fires have occurred. These fires eliminate the dwarf mistletoe-infested
overstory and understory pines and allow new seedlings to grow free of the plant parasite.
Comandra blister rust (Cronartium comandrae) is a native rust fungus that requires two different hosts
to complete its life cycle: bastard toadflax and hard pines such as lodgepole. The spores are spread by
wind from the comandra plants to infect pine needles and new shoots. The fungus then grows into the
branch, creating a canker that kills the branch. These cankers often produce spores that appear as rustcolored blisters; these spores travel from the pine to infect the comandra plant. As the fungus grows in
the tree branch, it will advance towards the tree stem. If the fungus forms a girdling canker on the stem,
the top of the tree dies, causing top-kill (Johnson 1986).
Timber harvest is one tool for controlling diseases, such as dwarf mistletoe and comandra blister rust.
Areas of high mistletoe risk or infestation are a prime consideration when locating and designing timber
sales. Current strategies to control comandra blister rust are generally aimed at reducing the disease
rather than preventing infections. One option is to harvest the heavily infected stand while trees are still
usable.
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White pine blister rust
White pine blister rust (Cronartium ribicola), an exotic disease, infects white pine and limber pine trees.
The rust fungus also infects alternate hosts of currant or gooseberry plants (Ribes spp.) to complete its
life cycles. The fungal spores are spread by wind from the Ribes plants to infect pine needles. After a
short infection time, the fungus will develop cankers that girdle and kill branches and eventually stems.
Around the edges of these cankers, the fungus produces blisters of spores that travel by wind to infect
the Ribes plants. While spores from Ribes can travel a great distance and still be viable, most pine
infections in Wyoming occur in areas where Ribes plants grow in close proximity to the trees (Mielke
1943).
White pine and limber pine are being infested in many parts of the Shoshone by white pine blister rust.
In places where this disease has moved through in the past, such as Idaho (in western white pine),
mortality can be as much as 90 to 95 percent of the cover type. It is unknown what the final impact to
white pine and limber pine will be on the Shoshone.
Armillaria
Root disease does occur in the Shoshone, likely Annosus and perhaps others. Root diseases can be major
factors in causing growth loss and even outright mortality in forest stands. Root diseases can be stress
factors that increase the likelihood of bark beetle attacks on trees when beetles are at endemic levels.
Root diseases can also be major factors in causing tree failures, and so are important organisms in and
around developed recreation areas.

Need for change
Plan direction needs to allow opportunities to reduce the spread of pathogens and insect infestations
into areas where large insect epidemics are not compatible with the management area desired
conditions.

Implications of continuing 1986 Forest Plan direction
The 1986 Forest Plan includes direction for managing for insects, but does not contain direction that
provides an adequate response to the large scale epidemic that is currently ongoing. The 1986 Forest
Plan allows for treatments to respond to the epidemic, but it neither focuses that response nor
identifies priority areas.

Projection of demand and need
Not applicable.

Determination of potential to resolve issues and concerns
Forest stand density, age, and size have increased and are causing an increased risk of bark beetle
epidemics on a greater number of acres. Silvicultural treatments can offset these effects. Changes to
vegetation structural stage from silvicultural treatments can create forests that are more resistant to
large scale outbreaks. Salvage and sanitation operations can occur in management areas where timber
production is emphasized or where needed to reduce hazards in high use recreation areas.
One area of disagreement is how much of the forest should be left to natural processes. In some cases
this is relatively straightforward, for instance, natural processes dominate in wilderness areas
Because of the large scale of the current epidemic, there will be some need to prioritize where
responses should be conducted since it is unlikely the resources are available to respond in all the
impacted areas.
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Forest products
Resource condition and trend
The 1986 Forest Plan set an average annual allowable sale quantity volume of 11.2 million board feet.
The Forest Plan set this amount as the maximum allowable harvest of timber from the suitable timber
land base of approximately 86,000 acres. In the early 1990s, monitoring indicated that timber data and
assumptions used in the Forest Plan analysis had overestimated the amount of timber the Shoshone
could produce. This, combined with the 1988 fires that burned over 9,000 acres of suitable timber land,
resulted in the need to amend the Forest Plan.
The Forest Plan was amended in August 1994 with a recalculated allowable sale quantity (USDA Forest
Service 1994). The amendment changed the annual average volume to 4.5 million board feet of
sawtimber and products other than logs. The 4.5 million board feet includes 1 million board feet of
standing dead trees that are cut for personal use firewood from suitable lands. Volume in addition to
the allowable sale quantity is obtained from the unsuited base. One million board feet of personal use
firewood and 1 million board feet of volume are cut for other vegetation management purposes. Other
reasons include wildlife habitat improvement, enhancement of scenic views, hazard tree removal, or
other ecosystem management reasons. The amendment directed that all salvage volumes offered for
sale would count toward allowable sale quantity.
Total average annual volume harvested fell steadily through the1990s, until an increase in 2004. The
volume of products other than logs sold since 1986 has averaged slightly over 3 million board feet per
year. Volume for products other than logs remained relatively stable during that period. Sawtimber
volume sold has fluctuated greatly since 1986. Sawtimber volume sold has averaged 5.5 million board
feet since 1986. Since 1997, sawtimber volume sold has averaged 4.2 million board feet. During the late
1990s and early 2000s, sawtimber volume sold was as low as 0.1 million board feet.
The large fluctuations in total sawtimber volumes were driven by salvage sales in response to large
disturbance events such as the 1988 wildfires and the insect epidemic.
Limited quantities of other forest products, such as Christmas trees, mushrooms, pine cones, etc., are
collected on the Shoshone and contribute to the social or economic environment.
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Table 16 – Volume sold and harvested, by product, in thousand board feet 29

Fiscal
year

Sawtimber
sold

Products
other
than logs
sold

1986

4,743

3,806

8,549

8,799

4,360

13,159

1987

15,410

3,262

18,672

14,639

4,824

19,463

1988

12,054

2,270

14,324

12,351

3,509

15,860

1989

13,620

2,106

15,726

5,982

2,109

8,091

1990

10,516

2,437

12,953

14,709

2,360

17,069

1991

7,104

3,292

10,395

10,055

2,489

12,544

1992

1,327

3,170

4,497

6,926

3,300

10,226

1993

2,730

3,441

6,172

4,222

2,975

7,197

1994

2,254

5,176

7,430

3,965

3,790

7,755

1995

284

3,420

3,705

1,141

3,796

4,936

1996

2,850

3,784

6,634

2,234

3,627

5,861

1997

2,241

2,970

5,211

1,732

3,975

5,707

1998

2,315

3,359

5,674

385

5,230

5,615

1999

1,158

4,250

5,408

1,289

4,092

5,380

2000

400

2,202

2,602

2,020

1,611

3,631

2001

112

2,923

3,035

1,068

2,895

3,962

2002

4

2,466

2,471

630

2,619

3,250

2003

1,410

2,458

3,868

1,044

2,591

3,635

2004

21,373

2,538

23,911

5,762

2,465

8,226

2005

4,369

2,596

6,965

11,939

2,731

14,670

2006

3,352

2,589

5,941

7,947

2,914

10,861

2007

10,713

2,145

12,857

3,724

2,271

5,995

2008

4,192

2,323

6,515

6,563

1,975

8,538

2009

6,003

3,753

9,756

7,498

2,864

10,362

2010

694

2,341

3,035

4,691

2,741

7,432

2011

12,264

2,557

14,821

3,210

2,420

5,630

Total

Sawtimber
harvested

Products
other than
logs
harvested

Total

Economics
The following economic information is from An Economic Profile of the Shoshone National Forest (Taylor
et al. unpublished). Additional information on the timber industry in Wyoming is found in The Dynamic
Wyoming Timber Economy (Rideout and Hesseln 2003).

29

Data from Eilers 2009, Spiering 2010, 2011. Numbers in this table were rounded up to the next whole number.
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The lumber and wood products industry in the three-county area has declined. After peaking in 1978,
labor earnings from lumber and wood products declined steadily from $14.3 million to $2 million in
2000. With the closure of the Cody Lumber sawmill in Cody, labor earnings from lumber and wood
products in the region may have declined further. Most of the decline in labor earnings for the lumber
and wood products sector in the three-county region occurred in Fremont County when a major sawmill
closed in Dubois. In Fremont County, labor earnings from the lumber and wood products sector peaked
at $13.4 million in 1978 and had declined to less than $1 million in 2000.
The 1986 Forest Plan as amended established an allowable sale quantity of 4.5 million board feet of
timber. The volumes have fluctuated greatly since 1986 and have recently been increasing; the average
for that period is near the 1986 Forest Plan allowable sale quantity amount. For purposes of an average
economic projection, calculations were based on a sawtimber harvest of 4.5 million board feet and
products other than logs harvest of 2.5 million board feet. This is slightly above the amounts in the
allowable sale quantity amendment, but in line with recent harvest levels.
Because there is no major timber processor in the three-county region, the majority of sawtimber
harvest on the Shoshone is exported outside the area for processing. As a result, the major economic
impact to the region’s economy from the harvest of sawtimber on the Shoshone is logging. For the
three-county region, the economic impact of the combined timber harvest is estimated at 90 jobs and
$2 million in labor earnings, including direct logging jobs and additional jobs that are generated as a
result of the direct jobs.
Reforestation
Survival percentages show a wide range of variation, depending on species planted or evaluated, and
microsite conditions at individual planting sites. Some third year plantation survival surveys, particularly
for lodgepole pine, showed dramatic declines in survival from first year surveys due to the extended
drought. However, while resurveyed stake rows showed lowered survival rates, the presence of natural
regeneration (of varying species) increased in most cases. Many of the planted stands contained a high
percentage of naturally regenerated seedlings that contributed to full stocking. Many other lodgepole
plantings, however, have survived well and many were certified as fully stocked.
Timber stand improvements
Between 1991 and 2010, we accomplished approximately 238 percent of what the Forest Plan projected
for acres of timber stand improvement. Some timber stand improvement contracts span multiple years;
therefore, acreage accomplishments will vary from year to year, with accomplishments exceeding
planned acreage targets in some years.
One major reason the Forest Plan timber stand improvement estimates were exceeded on the Shoshone
relates to the clearcuts from the 1960s that have grown in and are now overstocked. For example, on
the southern part of the Shoshone, there are at least 4,000 acres of old cutover areas on suited base
timber lands. Some of these stands are in need of thinning to lessen competition, promote growth, add
to age class diversity, and protect these stands from insect and disease infestations.
Timber stand improvement work on the Shoshone is anticipated to increase, at least temporarily, due to
the need to reduce fuel loading in wildland urban interface areas. If timber stands in need of
improvement are not treated, growth of these stands will be stagnated, will be more susceptible to
disease infestations of dwarf mistletoe and comandra blister rust, and will provide habitat for epidemic
outbreaks of insects such as the mountain beetle, ips, and sawflys, etc.
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Need for change
The allowable sale quantity is expected to remain similar to the current level, with temporary
fluctuations due to salvage operations after wildfires and/or insect epidemics. The types of wood
products, and how we offer those produces for sale, may have to change to meet the demand of
changing markets and the capabilities of local timber operators.

Implications of continuing 1986 Forest Plan direction
Direction in the 1986 Forest Plan does not specifically address the current insect epidemic and the
elevated levels of harvest in recent years; the need to speed tree growth and health through timber
stand improvement (thinning) of 15 to 30 year old stands has increased. We are currently cutting above
the allowable sale quantity level set by the Forest Plan. In order to continue cutting at the allowable sale
quantity level set by the Forest Plan, we need to manage these stands as they grow, utilizing timber
stand improvement thinning.
In the long term, levels of harvest from the 1986 Forest Plan may be difficult to maintain because 26
percent of the suitable base falls with inventoried roadless areas. It is unlikely that the portion of the
suitable base within inventoried roadless areas will be able to contribute its full share to the allowable
sale quantity until litigation on management direction for these areas runs its course.

Projection of demand and need
The demand for forest products is expected to remain somewhat level with the past few years. The only
large sawmill that remains in production is R-Y Timber in Livingston, MT. This is a stud mill and is
dependent on the house construction market. In the past few years, there has been a surge in firewood
sales for both commercial and personal use as gas and oil heating costs have increased. There is also
increasing demand from smaller operators to produce value added products beyond the traditional
lumber products. These efforts have variable success economically, but may lead to increased demand
for products as timber operators adapt to changing markets.
One area of potential increasing demand is the use of biomass. Nationally, there is increasing interest in
using previously unmerchantable wood residue for heating and producing electricity and ethanol.
Within Wyoming there have been some demonstration type projects, but no large scale applications.
This may change as costs of traditional energy products increase and costs of wood residues become
more competitive.
Due to the bark beetle insect epidemic, it is anticipated that harvest levels will be temporarily higher
than average until the epidemic subsides, fuel levels are reduced, and the volume of damaged timber is
salvaged. The increased harvest levels should continue until areas of wildland urban interface can be
protected and while there is still some value in standing dead timber. It is anticipated the demand for
products other than logs will continue at or above the current levels of 2.5 million board feet. Once the
salvage effort is completed, it is anticipated the Shoshone will return to a harvest level near 4.5 million
board feet of sawtimber and 2.5 million board feet of products other than logs. In the near term, the
slightly higher volumes will result in proportionally higher economic benefits to the three-county region.

Determination of potential to resolve issues and concerns
There is a desire among local communities to revive the local timber industry. With a new and updated
forest plan, we will be able to keep the timber offerings at a reliable level with an evenly distributed sale
program across the Shoshone. Industry will be more likely to keep operations going and possibly expand
or start new operations if they know the Shoshone will produce an even amount of volume over the
long run.
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Wildlife habitat management
Threatened, endangered, proposed, and candidate wildlife species
Resource condition and trend
Five federally designated threatened, endangered, proposed, or candidate species (bald eagle, peregrine
falcon, black-footed ferret, gray wolf, and grizzly bear) were identified in the 1986 Forest Plan as
recovery species under the umbrella heading of management indicator species. Since the Forest Plan,
the bald eagle and peregrine falcon have been removed from the list, while Canada lynx, greater sagegrouse, and wolverine have been added. The black-footed ferret is not known to exist on the Shoshone.
Bald eagle
The bald eagle was listed as endangered in the 1986 Forest Plan. In 2007, the bald eagle was federally
delisted. The species is currently a Forest Service Rocky Mountain Region sensitive species. Populations
have been increasing in the contiguous 48 states; the number of nesting territories nearly tripled
between 1980 and 1990 (Kjos 1992 cited in NatureServe 2001). In the lower 48 states, the breeding
population has doubled every six to seven years since the late 1970s (USDI Fish and Wildlife Service
1994 cited in NatureServe 2001). Breeding Bird Survey data for the central Rockies for 1980 through
2005 show an upward trend of 9 percent per year. The number of nesting bald eagles in Wyoming has
increased from 20 pairs in 1978, to over 70 pairs in 1996, and to over 140 in 2004 (Oakleaf personal
communication).
Only a few recorded nests have been documented on the Shoshone, as the Shoshone provides only
marginal habitat for nesting bald eagles. Areas of large, open water with available large trees for
roosting and nesting are more available on neighboring Bureau of Land Management land, while the
Shoshone has predominantly smaller, headwater streams. Often pairs are found nesting in close
proximity to the Shoshone. During the winter, bald eagles are seen foraging in open waterways along
the North and South Forks of the Shoshone River. The Bureau of Land Management monitors wintering
eagle populations. No bald eagle monitoring occurs on the Shoshone.
Peregrine falcon
In the 1986 Forest Plan, the peregrine falcon was listed as endangered. In 1999, the peregrine falcon
was removed from protection under the Endangered Species Act. The Shoshone National Forest
participated heavily in the activities that led to delisting. Over 131 peregrines were successfully released
on the Shoshone or in adjacent areas between 1987 and 1995. The Wyoming Game and Fish
Department monitors nest sites in cooperation with the Forest Service. Past monitoring of the number
of nests and fledglings produced over the last several years indicates an upward trend for peregrines.
Biologists monitoring peregrine falcons believe these nests represent only a portion of the birds nesting
in the area of the Shoshone because when new areas of suitable habitat are checked, they quite often
find new nesting pairs. Monitoring of nests and fledglings occurred regularly from 1999 through 2004
and indicated increasing numbers of nests and fledglings. Incomplete monitoring of nests has occurred
since then.
Black-footed ferret
The black-footed ferret was listed as endangered in the 1986 Forest Plan and still is. There is no recent
evidence of wild ferrets on the Shoshone. Historically, this species occurred in prairie dog towns in the
South Fork of the Shoshone River and Greybull River drainages below 8,000 feet. Information compiled
by the non-game office of the Wyoming Game and Fish Department indicates there are no significant
prairie dog town complexes that would constitute ferret habitat on the Shoshone.
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Gray wolf
The gray wolf was listed as endangered in the 1986 Forest Plan. Fourteen gray wolves from Alberta,
Canada, were reintroduced into Yellowstone National Park in January 1995.The following year, 17
wolves from British Columbia were added to the reintroduced population. These animals and any other
native wolves that might have remained in the Greater Yellowstone Area were classified as a nonessential experimental population, as per provisions of the Endangered Species Act. In March 2008, the
gray wolf was delisted. In July 2008, its delisting was overturned by the courts. In May 2011, the U. S.
Fish and Wildlife Service proposed to delist the gray wolf in the Northern Rockies, except in Wyoming,
where it will remain non-essential experimental.
There is no specific management direction for wolves on the Shoshone. As noted in the Federal Register
(59 FR 60252), “There are no conflicts envisioned with any current or anticipated management action of
the Forest Service . . . The national forests are beneficial to the reintroduction effort in that they form a
natural buffer to private properties and are typically managed to produce wild animals that wolves could
prey upon.”
Wolves first started moving onto the Shoshone National Forest in 1995. Numerous sightings occurred on
the Shoshone in 1996 and one of the original packs, the Soda Butte Pack, included part of the northeast
corner of the Clarks Fork Ranger District in its home range. In late 1996, the Washakie Pack formed,
denned, and produced five pups in the Six Mile drainage on the Shoshone National Forest. This was the
first pack to den outside Yellowstone National Park in Wyoming. The Sunlight pair began using the
Shoshone in the spring of 1998 in the Trail Creek and East Painter Creek area on the Clarks Fork Ranger
District but did not produce pups until 1999. By 2000, there were four packs (Beartooth, Absaroka,
Sunlight, and Washakie) using areas primarily on the Shoshone. At the end of 2010, there were 13 wolf
packs (Beartooth, Hoodoo, Sunlight, Absaroka, Pahaska, South Fork, Elk Fork Creek, Carter Mountain,
Butte Creek, Greybull River, Gooseberry, Washakie, and East Fork) with home ranges that overlap
National Forest System land on the Shoshone and another four packs (Wiggins Fork, Lava Mountain,
Whiskey Basin, and Pogo Agie) with unidentified home ranges, for a total of 121 wolves.
Grizzly bear
The grizzly bear was listed as threatened in the 1986 Forest Plan. The general trend in the grizzly bear
population within the Greater Yellowstone Ecosystem has been upward since the species came under
the protection of the Endangered Species Act in 1975. Current estimates, at approximately 600
individuals, are two to three times greater than when the bear was listed. Bears have continued to
expand into new areas both within and outside the original recovery zone, with the greatest expansion
south on the Bridger-Teton National Forest and east on the Shoshone National Forest. All recovery
targets, except female mortality, have been met since 1998. All 18 bear management units in the
Greater Yellowstone Area have been occupied at least five times in the last six years by females with
young.
The Final Conservation Strategy for the Grizzly Bear in the Greater Yellowstone Area (Conservation
Strategy) (Interagency Conservation Strategy Team 2003) was completed in 2003 and signed in 2007.
The Conservation Strategy is the best available science; this document guides management and
monitoring of the Yellowstone grizzly population upon delisting. This document describes a Primary
Conservation Area where stipulations to protect grizzlies are applied. The Primary Conservation Area is
the same as the original recovery zone and much of this occurs on the Shoshone (1,230,000 acres). In
2006, forest plans for the six Greater Yellowstone Area national forests were amended by the Forest
Plan Amendment for Grizzly Bear Habitat Conservation in the Greater Yellowstone Area National Forests
(USDA Forest Service 2006). In April 2007, the U. S. Fish and Wildlife Service delisted the Yellowstone
population of grizzly bears. In September 2009, a court order enjoined and vacated the delisting and the
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Yellowstone population became a threatened species. The 2006 forest plan amendments were also
vacated by the relisting.
Canada lynx
The Canada lynx was not a listed species when the 1986 Forest Plan was prepared. Canada lynx are
present but rare in the Greater Yellowstone Ecosystem. The U. S. Fish and Wildlife Service listed the
Canada lynx as a threatened species in March 2000, primarily due to the lack of adequate protection on
federal land. The Shoshone participated in the national lynx survey in 1999-2001 and collected lynx DNA
from two sites in Sunlight Basin. In the winters of 2005-2006 and 2006-2007, lynx were detected in the
Togwotee Pass area. Some of these are lynx moving into Wyoming from Colorado, where lynx are being
reintroduced. Habitat for lynx on the Shoshone is moderate to good but often spotty. In February 2009,
the U. S. Fish and Wildlife Service designated critical habitat for lynx in the Greater Yellowstone
Ecosystem, including lands on the Shoshone.
Management on the Shoshone has been guided by lynx conservation measures since 2000 when the
Lynx Conservation Assessment and Strategy (Ruediger et al. 2000) was released. In March 2007, the
Northern Rockies Lynx Management Direction (USDA Forest Service 2007) amended the 1986 Forest
Plan by incorporating management direction to conserve and promote recovery of the lynx in the
Northern Rockies. Lynx and snowshoe hare habitat is somewhat stable, although impacted somewhat by
the beetle infestations.
Greater sage-grouse
Greater sage-grouse have been in decline throughout Wyoming for years and were petitioned for listing
under the Endangered Species Act. In March 2010, the U. S. Fish and Wildlife Service determined that
the greater sage-grouse warranted listing; listing was precluded due to limited resources to prepare
listing packages. Therefore, it is listed as a candidate species under the Endangered Species Act. This
species is considered a sensitive species in the Forest Service Rocky Mountain Region. A Wyoming-wide
candidate conservation assessment with assurances is being developed for willing volunteers on private
land. This assessment identifies best available science in sage-grouse conservation measures and should
be used to develop candidate conservation assessments for appropriate federal lands. There are no
occupied leks on the Shoshone. Sage-grouse do use the Shoshone for late summer and fall brood rearing
habitat. Fragmentation and loss of sagebrush habitats are the primary threats impacting this species.
Wolverine
In December 2010, the U. S. Fish and Wildlife Service concluded that listing the wolverine was warranted
but precluded due to higher listing priorities. The wolverine became a candidate for listing and was
added to the Forest Service Rocky Mountain Region’s sensitive species list. The wolverine was addressed
in the 1986 Forest Plan.
Wolverines naturally occur at low densities of about one wolverine per 58 mi2. No systematic population
census exists over the entire current range of wolverines in the contiguous United States, so current
population levels and trends remain unknown. However, based on current knowledge of occupied
habitat and wolverine densities in this habitat, it is estimated there are approximately 250 to 300
individuals (75 FR 239). The bulk of the population occurs in the Northern Rockies. In North America, the
southern portion of the wolverines’ range extends into the contiguous United States including high
elevation alpine portions of Wyoming. Wolverines select areas that are cold and receive enough winter
precipitation to reliably maintain deep, persistent snow late into the warm season (Copeland et al.
2010). In the southern portion of the species’ range where ambient temperatures are warmest,
wolverine distribution is restricted to high elevations. Research has shown that wolverines occur on the
Shoshone, but the amount of occupied habitat is unknown.
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Need for change
Bald eagle
The bald eagle will not be a management indicator species in the proposed revised plan. With the
delisting of the bald eagle in 2007, this species no longer requires analysis as a federally protected
species. Its habitat is addressed as a Forest Service Rocky Mountain Region sensitive species. The 1986
Forest Plan contains a standard that management activities cannot occur within 300 feet of a raptor
nest. A recommended standard in the proposed revised plan is for a ½-mile buffer for surface occupancy
and a one-mile seasonal buffer for human disturbance from February 1 through August 15 around a bald
eagle nest.
Peregrine falcon
The peregrine falcon will not be a management indicator species in the proposed revised plan. With the
delisting of the peregrine falcon in 1999, this species no longer requires analysis as a federally protected
species. Its habitat is addressed as Forest Service Rocky Mountain Region sensitive species. The 1986
Forest Plan contains a standard that management activities cannot occur within 300 feet of a raptor
nest. A recommended standard in the proposed revised plan is for a ¼-mile buffer for surface occupancy
and a ½-mile seasonal buffer for human disturbance from March 2 through August 15 around a
peregrine nest.
Black-footed ferret
The black-footed ferret will not be a management indicator species in the proposed revised plan. With
the species extirpated on the Shoshone, no plan direction is needed.
Gray wolf
The gray wolf will not be a management indicator species in the proposed revised plan. The gray wolf
will continue to be managed as a non-essential experimental population. There is no management
direction in the 1986 Forest Plan specific to the gray wolf. For the last several years, many wolves have
been removed by management controls. Plan direction for prey species and secure habitat components
for grizzly bear and big game provide the habitat conditions needed for this species.
Grizzly bear
The grizzly bear will not be a management indicator species in the proposed revised plan. Forest plans
for the six Greater Yellowstone Area national forests were amended to include direction in the 2006
Forest Plan Amendment for Grizzly Bear Habitat Conservation in the Greater Yellowstone Area National
Forests (USDA Forest Service 2006). In 2009, when the grizzly bear was relisted, the amendments were
canceled. The 1986 Forest Plan needs to be revised to incorporate best available science (Final
Conservation Strategy for the Grizzly Bear in the Greater Yellowstone Area (Interagency Conservation
Strategy Team 2003)) in order to provide for continued conservation of the Yellowstone population of
grizzly bears.
Canada lynx
There is no need for change as the 1986 Forest Plan has been amended, incorporating best available
science for lynx conservation (Northern Rockies Lynx Management Direction Record of Decision (USDA
Forest Service 2007)).
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Greater sage-grouse
Though greater sage-grouse habitat on the Shoshone is very limited, greater sage-grouse are
experiencing declining population levels and are being considered for listing under the Endangered
Species Act. Incorporating appropriate conservation measures from the candidate conservation
assessment with assurances into the revised plan and/or developing a candidate conservation
assessment during plan revision will benefit this species and the Shoshone, should the species become
listed. The desired condition to increase sagebrush communities and have a mosaic of age classes, high
ground cover of associated grasses and forbs, and natural fire frequencies will benefit greater sagegrouse. The objective to increase sagebrush communities by 4,000 acres will also provide more habitat
for greater sage-grouse. Plan direction specifically for this species consists of guidelines for activities
conducted within summer habitat. This plan direction ensures these key habitat components are
maintained when projects are conducted in greater sage-grouse habitat.
Wolverine
The wolverine was not addressed in the 1986 Forest Plan. In order to provide for the conservation of the
species, the amount and location of suitable wolverine habitat needs to be identified and mapped.
Over-snow recreation, outside designated wilderness, could have an impact on wolverine habitat.
Appropriate conservation measures could be developed and added to the proposed revised plan.

Implications of continuing 1986 Forest Plan direction
Bald eagle
The use of the National Forest System land by bald eagles will probably remain stable in the future. This
use is limited by lack of suitable habitat (large rivers or bodies of water) on the Shoshone, and this
situation will not change under 1986 Forest Plan direction. The trend in the short and long terms should
remain stable. The 1986 Forest Plan contains a standard that management activities cannot occur within
300 feet of a raptor nest from May 1 through July 31, which affords protection to this species, but not
during all critical nesting periods.
Peregrine falcon
The population trend for peregrine falcons will probably increase, as the species is still spreading into
new, unoccupied habitat on the Shoshone. Peregrine falcon nesting habitat is unlikely to be impacted by
1986 Forest Plan activities. Foraging habitat is sometimes impacted by vegetation management
activities. The 1986 Forest Plan contains a standard that management activities cannot occur within 300
feet of a raptor nest from May 1 through July 31, which affords protection to this species, but not during
all critical nesting periods.
Black-footed ferret
As there are neither ferrets nor habitat on the Shoshone, no changes are expected under current
direction.
Gray wolf
Management controls (by the appropriate agency) to remove depredating wolves will continue.
Grizzly bear
The 1986 Forest Plan was amended in 1991 to include the 1986 Interagency Grizzly Bear Guidelines
(Interagency Grizzly Bear Committee 1986). While conservation of the grizzly bear would continue under
the 1986 Forest Plan, best available science implementing updated management and monitoring of
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grizzly bear habitat, consistent management between Greater Yellowstone Area national forests, and
adequacy of regulatory mechanisms for grizzly bear habitat protection upon delisting, are some issues
that need to be resolved. Standards for secure habitat, developed sites, livestock grazing, and
disturbance from activities remain.
Canada lynx
In July 2007, all national forests in the Greater Yellowstone Ecosystem, including the Shoshone,
amended their forest plans to incorporate updated lynx conservation measures. This limits vegetation
management projects in lynx habitat and encourages the creation of better snowshoe hare habitat
whenever possible.
Greater sage-grouse
There is no specific direction for greater sage-grouse in the 1986 Forest Plan, nor is there an emphasis
on sage or sagebrush habitats. Should the species become listed under the Endangered Species Act,
there are no assurances on the amount of time it would take to consult on projects that could affect
greater sage-grouse. Currently, fire disturbances that allow establishment of cheatgrass may be the
biggest threat under the current direction.
Wolverine
There is no specific direction for wolverine in the 1986 Forest Plan. Suitable habitat, outside designated
wilderness, could be impacted by over-snow recreation.

Projection of demand and need
Wildlife species will continue to attract attention because of what they represent to the American
people. Demand remains high for wildlife viewing, photography, fishing, and hunting. Wildlife species
play an important role in maintaining healthy ecosystems and diversity within the Greater Yellowstone
Area.

Determination of potential to resolve issues and concerns
Bald eagle
There are no identified issues or concerns to resolve.
Peregrine falcon
There are no identified issues or concerns to resolve.
Black-footed ferret
There are no identified issues or concerns to resolve.
Gray wolf
Management of wolves will continue under the provisions of the 1994 10(j) rule for the non-essential,
experimental population, until an approved wolf management plan is in place.
Grizzly bear
Direction from the best available science (Final Conservation Strategy for the Grizzly Bear in the Greater
Yellowstone Area (Interagency Conservation Strategy Team 2003)) is being incorporated in the proposed
revised plan.
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Canada lynx
Direction from the 1986 Forest Plan, as amended by the Northern Rockies Lynx Management Direction
Record of Decision (USDA Forest Service 2007), is being retained in the proposed revised plan.
Greater sage-grouse
By incorporating conservation measures into the proposed revised plan, key habitat components are
maintained when projects are conducted in greater sage-grouse habitat. Governor Matt Mead has
signed an updated version of the Sage-Grouse Core Area Protection Executive Order (June 3, 2011),
which provides more flexibility for management in the core areas and adds language requiring continual
reevaluation of the science and data for sage-grouse management.
Wolverine
Areas of potential management conflict in suitable habitat could be identified and modified during
project analysis.
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Table 17 – Forest Service Rocky Mountain Region terrestrial and aquatic sensitive species on the Shoshone National Forest

Species

General
habitat

Habitat exists on the
Shoshone

Species present on the
Shoshone

Fringed myotis
(Myotis thysanodes)

Dry habitats where open grasslands and
shrublands are interspersed with
mature xeric forests creating ample
edges

Yes

Unknown

Spotted bat
(Euderma maculatum)

Canyons, shear rock cliffs, with nearby
permanent water

No

No

Townsend's big-eared bat
(Corynorhinus townsendii pallescens)

Caves, forested streamsides

Yes

Yes

White-tailed prairie dog (Cynomys
leucurus)

Dry sites of sagebrush and grassland in
gentle to flat terrain

No

No

Water vole
(Microtus richardsoni)

Subalpine and alpine riparian areas with
narrow channel, gentle streams and
Yes
stream banks with deep, well-developed
soils

Yes

River otter
(Lontra canadensis)

Rivers, lakes, large streams

Yes

Yes

American marten
(Martes americana)

Dense coniferous forest

Yes

Yes

North American wolverine
(Gulo gulo luscus)

Subalpine coniferous

Yes

Yes

Rocky Mountain bighorn sheep
(Ovis canadensis canadensis)

Alpine and cliff habitats

Yes

Yes

Bald eagle
(Haliaeetus leucocephalus)

Large rivers

Yes

Yes

Trumpeter swan
(Cygnus buccinator)

Shallow lakes and large ponds

Yes

Yes
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Species

General
habitat

Habitat exists on the
Shoshone

Species present on the
Shoshone

Harlequin duck
(Histrionicus histrionicus)

Swift forest rivers and streams

Yes

Yes

Northern goshawk
(Accipiter gentilis atricapillus)

Mature montane coniferous and mixed
forests

Yes

Yes

Ferruginous hawk
(Buteo regalis)

Open prairie

Yes

Yes

American peregrine falcon
(Falco peregrinus anatum)

Cliffs

Yes

Yes

Northern harrier
(Circus cyaneus)

Marshes, meadows, grasslands, and
cultivated fields

No

No

Mountain plover
(Charadrius montanus)

High plains, short-grass prairie, and
desert

No

No

Long-billed curlew
(Numenius americanus)

Grasslands

No

No

Black tern
(Chlidonias niger)

Marsh

No

No

Yellow-billed cuckoo
(Coccyzus americanus)

Cottonwood riparian

No

No

Western burrowing owl
(Athene cunicularia)

Open, dry treeless areas on plains,
prairies, and deserts

No

No

Greater sage-grouse
(Centrocercus urophasianus)

Sagebrush

Yes

Yes

Boreal owl
(Aegolius funereus)

Subalpine spruce/fir

Yes

Yes

Short-eared owl
(Asio flammeus)

Basin-prairie shrublands, grasslands,
marshes

No

No
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Species

General
habitat

Habitat exists on the
Shoshone

Species present on the
Shoshone

Lewis' woodpecker
(Melanerpes lewis)

Open canopy ponderosa pine forests

No

Unlikely

Black-backed woodpecker (Picoides
arcticus)

Spruce/fir forests

Yes

Yes

Three-toed woodpecker (Picoides
tridactylus)

Spruce/fir and lodgepole pine forests

Yes

Yes

Olive-sided flycatcher
(Contopus cooperi)

Coniferous forests

Yes

Yes

Loggerhead shrike
(Lanius ludovicianus)

Open sagebrush, grasslands, deserts,
pastures and prairies

No

Unlikely

Brewer’s sparrow
(Spizella breweri)

Mountain-foothills and basin-prairie
sagebrush

Yes

Probable

Grasshopper sparrow
(Ammodramus savannarum)

Great plains grasslands; basin-prairie
shrublands

No

Unlikely

Boreal western toad
(Bufo boreas boreas)

Forested wetlands

Yes

Yes

Columbia spotted frog
(Rana luteiventris)

Grassy / sedgy edges of streams, lakes,
ponds, springs, and marshes

Yes

Yes

Northern leopard frog
(Rana pipiens)

Aquatic habitats

Yes

Yes

Yellowstone cutthroat trout
(Oncorhynchus clarkia bouvieri)

Cool, clean waters

Yes

Yes

Mountain sucker
(Catostomus platyrhynchus)

Variety of habitats including large rivers
and creeks at lower elevations and
alpine lakes and streams in the
mountains

Yes

Yes
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Species

General
habitat

Habitat exists on the
Shoshone

Species present on the
Shoshone

Lake chub
(Couesius plumbeus)

Typically found in cool, slow-moving
back water foothill streams and in lakes

Yes

Yes

Table 18 – Management indicator species, species of local concern, and threatened, endangered, proposed, and candidate species for the
Shoshone National Forest

Species

Scientific name

1986 Forest Plan
management
indicator species

Northern goshawk

Accipiter gentilis

X

Ruffed grouse

Bonasa umbellus

X

Greater sage-grouse

Centrocerus urophasianus

Dusky (blue) grouse

Dendragapus obscurus

X

Peregrine falcon

Falco peregrinus anatum

X

Bald eagle

Haliaeetus leucocephalus

X

Hairy woodpecker

Picoides villosus

X

Brewer’s sparrow

Spizella breweri

X

Gray wolf

Canis lupus

X

Elk

Cervus elaphus

X

Canada lynx

Lynx canadensis

American marten

Martes americana

X

Black footed ferret

Mustela nigripes

X

Mule deer

Odocoileus hemionus

X

Mountain goat

Oreamnos americanus

X

Bighorn sheep

Ovis canadensis

X

Grizzly bear

Ursus arctos

X
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Species of local
concern

Threatened,
endangered,
proposed, or
candidate
species

Proposed
management
indicator
species

X
X

X
X
X
X

X

X

Species

Scientific name

1986 Forest Plan
management
indicator species

Yellowstone checkerspot

Euphydryas gillettii

Moose

Alces alces

X

Beaver

Castor canadensis

X

Water vole

Microtus richardsoni

Boreal toad

Bufo boreas boreas

Columbia spotted frog

Rana luteiventris

Harlequin duck

Histrionicus histrionicus

North American wolverine

Gulo gulo luscus

Game trout
Tamiasciurus hudsonicus

Clark’s nutcracker

Nucifraga columbiana
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Proposed
management
indicator
species

X
X

X
X

Red squirrel
Stream trout

Species of local
concern

Threatened,
endangered,
proposed, or
candidate
species

X
X
X

Sensitive wildlife species
Resource condition and trend
Forest Service Rocky Mountain Region sensitive species were not addressed in the 1986 Forest Plan as
this category of species was not designated until 1994. Sensitive species are designated by the regional
forester, depending on certain habitat criteria and limited distribution (Forest Service Manual 2670
Supplement 2600-2009-1). Currently, there are 37 terrestrial wildlife and aquatic fish species on the
regional forester’s sensitive species list that occur or have the potential to occur on the Shoshone (Table
17). 30 Inventory and monitoring have been the focus for management of sensitive species, with surveys
conducted primarily in areas identified for project specific management activities. During project
planning, a biological evaluation is completed to ensure that sensitive species do not become
threatened or endangered because of Forest Service actions.

Need for change
The 1986 Forest Plan did not provide management direction for sensitive species. Plan direction for
sensitive species and habitat components is needed.

Implications of continuing 1986 Forest Plan direction
Sensitive species would continue to be managed under the 1986 Forest Plan, but conservation measures
for individual species may be inconsistently applied across the Shoshone.
The latest Yellowstone cutthroat trout, mountain sucker, and lake chub management techniques are
neither included nor referenced in the 1986 Forest Plan.

Projection of demand and need
Sensitive species designation is considered a proactive approach to conserve and manage these species,
to avoid federal listing under the Endangered Species Act.

Determination of potential to resolve issues and concerns
These species provide much of the basis for sustaining the biological integrity of the Shoshone. As such,
they will continue to be used to assess and validate levels of resource management allocations. There is
sufficient opportunity to develop management direction that will protect these species and maintain
their occurrence on the Shoshone.

Management indicator species
Resource condition and trend
Management indicator species are wildlife species that help indicate habitat suitability for other species
with similar habitat needs. Management indicator species are used as planning tools to guide and
monitor wildlife diversity on National Forest System land.
Eighteen management indicator species in the 1986 Forest Plan were selected to guide and monitor
wildlife diversity on the Shoshone (Table 18). Of this list, 13 species (grizzly bear, gray wolf, elk, mule
deer, moose, bighorn sheep, peregrine falcon, Brewer’s sparrow, northern goshawk, American marten,
blue grouse, ruffed grouse, and beaver) have been monitored at various times during the life of the
1986 Forest Plan by forest personnel, contractors, or personnel from other agencies. All 13 species’
30

Twenty-five plant species on the sensitive species list will be addressed in the draft environmental impact statement.
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trends are stable or have increased since 1986 (USDA Forest Service 2009). Given the ongoing insect and
disease epidemic and the resulting large number of dead trees on the Shoshone, snag habitats are very
abundant and will be for several decades. In the 1986 Forest Plan, a specific management area (4B) was
designated to emphasize habitat needs of one or more management indicator species.
Game trout are currently the management indicator species for aquatic habitat. Forest-wide, game trout
populations and their habitats have been maintained or enhanced since 1986. The reasons for the
overall improved population and habitat conditions include improved livestock grazing administration
and compliance and reductions in livestock use. This has led to improved riparian and fish habitat
conditions by reducing bank trampling and erosion and increasing stream bank stability. Improved road
drainage has reduced sediment input to streams. Correcting numerous fish passage barriers at road
crossings both on and off the Shoshone has increased access to available aquatic habitat. Stream and
lake habitat improvement structures have added to aquatic habitat as well.

Need for change
The management indicator species in the 1986 Forest Plan do not adequately fit the needs of
monitoring management activities, as was the original intent of management indicator species. Some
species on the list may be appropriate for evaluating effects of management, but for others, changes in
population numbers do not sufficiently represent changes in habitat availability or suitability. In 2010, in
preparation for forest plan revision, the management indicator species list was reevaluated and refined
to a more meaningful and efficient list of four species (stream trout, red squirrel, ruffed grouse, and
Brewer’s sparrow) (Table 19). In addition, Management Area 4B has not proven to be an effective
designation to manage for management indicator species and is not recommended in the proposed
revised plan.
Overall, 1986 Forest Plan direction is fairly general about managing stream and lake aquatic habitat
conditions, especially the aquatic populations that use them. The general management direction found
in fisheries and other resource areas within the Forest Plan, including riparian, range management, and
soil and water management, is generally outdated. More recent land and population management
techniques are neither included nor referenced. As a result, the 1986 Forest Plan needs to be updated
for aquatic management indicator species.
Beaver were previously selected as the management indicator species for special and limited habitat
that may be influenced by management activities. Beaver are difficult and costly to monitor, populations
are highly variable due to various environmental factors, and beaver are heavily influenced by market
demand and trapping. Good trend information is lacking. Additionally, beaver densities are low in the
Absaroka-volcanic geology, which comprises about two thirds of the Shoshone.
Table 19 – Recommended management indicator species for the management issues identified

Management issue

Recommended management indicator species

Aquatic/riparian habitats

Stream trout

Aspen

Ruffed grouse

Sagebrush

Brewer’s sparrow

Lodgepole pine

Red squirrel

Implications of continuing 1986 Forest Plan direction
Management indicator species selected in the 1986 Forest Plan would continue to be monitored. Best
available science direction, in addition to or differing from 1986 Forest Plan direction, may not be
adequate to manage the species.
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Projection of demand and need
Management indicator species will still be needed as both the 1986 Forest Plan and the proposed
revised plan are tied to the 1982 planning rule, which requires that management indicator species be
selected to assess and monitor the effects of resource management actions.

Determination of potential to resolve issues and concerns
Having a more refined list of management indicator species makes it more feasible and meaningful to
focus on areas of concern. Some people may not support a reduced the number of management
indicator species. Regardless of the number of species selected, all species will continue be conserved
and managed for on the Shoshone.

Species of local concern
Resource condition and trend
In the 1986 Forest Plan, these species were identified as management indicator species/featured
species: elk, mule deer, moose, and mountain goat. 31 The Wyoming Game and Fish Department
annually monitors these species.
Winter range and parturition (birthing) areas are critical parts of the life history of most ungulate species
in the Rocky Mountains. The animals are highly sensitive to disturbances during the times they occupy
these areas. As with most of the western United States, there has been an expansion of development
on private lands that historically provided winter range; federal lands have become more important to
provide this habitat. Currently, most winter range is only minimally impacted by invasive species or loss
of forage on the Shoshone. Winter range and parturition areas mapped for the 1986 Forest Plan
(Management Areas 5A and 5B) amounted to 884,300 acres. The mapping used for the proposed revised
plan amounts to 1,037,000 acres. Elk use roughly 40 percent of the range and sheep use roughly 70
percent. There is overlap between species.
Elk
Elk herds across the Shoshone are fairly stable, though above objectives. The Cody herd reflects high
numbers reached after the habitat benefitted from the 1988 fires and the decreases through Wyoming
Game and Fish Department efforts to bring the herd numbers back down toward objective. In general,
the portions of the elk herds closer to Yellowstone National Park have lower calf recruitment, probably
because of more predators and lower nutritional resources. The more front country herds have normal
or above normal recruitment, even with liberal hunting seasons.
Mule deer
Many deer herds are below objective because the habitat in many of these areas is not really able to
meet the needs of the objective-sized herds. Owl Creek is the most notable and there is definitely a
habitat issue that the Wyoming Game and Fish Department has been working on for a number of years.
In particular, the South Wind River herd has been a success story as better fawn recruitment and the
success of protecting yearlings from hunters have resulted in getting closer to objective numbers.
Moose
Moose generally occur in such low densities on the Shoshone that population estimates are unreliable.
The Wyoming Game and Fish Department feels the populations have declined somewhat in recent
31

Eight plant species of local concern will be addressed in the draft environmental impact statement.
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years, probably in response to increased levels of predation and lower quality habitat conditions due to
drought. Both the Forest Service and the Wyoming Game and Fish Department are actively working to
enhance moose habitat in various locations.

Need for change
These species are not appropriate as management indicator species, but there is still a desire to address
them in the revised forest plan. To facilitate that, they are identified as species of local concern. Clark’s
nutcracker is also proposed as a species of local concern because of its tie to whitebark pine, which is
being heavily impacted by white pine blister rust and bark beetles.
Generally, guidance on winter range protection under the proposed revised plan is similar to guidance
under the 1986 Forest Plan. The largest difference is the proposed revised plan directs management to
all winter range areas and not just a subset of winter range. In addition, a management area for crucial
winter range would be designated. This expansion of the direction is based on concerns with increased
pressures on winter range on private lands and the desire to maintain quality winter range on National
Forest System lands.
Winter range for big game should continue to be mapped and updated as best available science,
according to Wyoming Game and Fish latest updates.
An assessment is needed to determine the risk of disease spread from domestic sheep and goats to
bighorn sheep. Core native bighorn sheep habitat areas identified as at risk should restrict domestic
sheep and goat use.
The Wyoming Game and Fish Department has identified certain State of Wyoming lands as wildlife
habitat management areas with agency-approved management plans that focus on emphasizing habitat
for particular big game species. On the Shoshone, these areas include Whiskey Mountain, East Fork,
Sunshine, and Sunlight Wildlife Habitat Management Areas. To provide for habitat connectivity, the
revised plan should consider management activities that enhance or at least do not detract from the
purpose of the wildlife habitat management areas.

Implications of continuing 1986 Forest Plan direction
Under the 1986 Forest Plan, two management areas were established to emphasize winter range
(forested and non-forested), totaling about 38,000 acres. Direction for these management areas
emphasizes keeping human disturbances low during winter months, providing adequate amounts and
composition of forage and cover, and restrictions on road and trail building and use. This direction
definitely benefits winter range and provides for overall habitat effectiveness on these acres. The
acreage of these management areas is small and represents a small portion of the winter range areas
used. Under the 1986 Forest Plan, 31,500 acres of winter range occur in management areas that
emphasize timber production.

Projection of demand and need
There has been a downward trend in elk hunter numbers since 1999. Wyoming began to reduce the
harvest of antlerless elk in the early 2000s as elk herds approached population objectives. Deer hunter
numbers have also decreased due to reduced opportunities as herds fell below population objectives.
The number of bighorn sheep and moose hunters remains constant as both species have a very limited
number of licenses.
Under the proposed revised plan, the focus will be on crucial winter, overall winter range and known
confirmed parturition areas as identified using Wyoming Game and Fish Department range mapping for
elk, mule deer, bighorn sheep, and moose. This map designates approximately 1,037,000 acres of winter
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range and parturition areas. Direction under the proposed revised plan would apply to the winter range
mapped. This direction provides a desired condition to have quality forage, secure habitat, low road
density, and management of dispersed recreation for low impacts. Guidelines were developed to ensure
that management activities on winter range and known confirmed parturition areas will be conducted
outside the season of use or mitigated and to ensure livestock grazing is conducted in a way that retains
quality and quantity of forage.
In addition, a management area will be designated for big game crucial winter range using Wyoming
Game and Fish Department mapping.

Determination of potential to resolve issues and concerns
There is a focused effort on crucial winter range, realizing this has the best potential to reduce big game
conflicts that can occur on adjacent private land. There is opportunity to mitigate management activities
in order to protect species of local concern. Mitigation would still allow for the outputs and
opportunities desired for other resource areas.

Minerals
Resource condition and trend
Mineral resources on federally owned lands are separated into three categories—locatable, leasable,
and mineral materials—by statutory and regulatory direction.
Locatable minerals
Locatable minerals 32 such as gold, silver, copper, and other uncommon varieties are subject to the 1872
General Mining Law, as amended. The Mining Law grants a statutory right to explore for and develop
these minerals unless the land has been formally withdrawn from mineral entry. Locatable mineral
extraction is a process that starts with notices of intent to operate, plans of operations, and bonding. On
National Forest System lands, locatable mineral activities that reach a level of significant surface
resource disturbance require a plan of operation that is used to determine adverse impacts to the
environment and surface resources (36 CFR 228.4).
The Forest Service manages impacts to other resources related to the exploration, development, and
production of locatable minerals on its land via regulations at 36 CFR 228, Subpart A. The Forest Service
may not deny proposed operations or make them impossible by imposing unreasonably restrictive
management requirements or conditions. The Forest Service may require mitigation and requirements
to minimize adverse effects. Forest Service regulations state that mining operations should minimize
adverse environmental impacts to surface resources.
The Shoshone has a long history of locatable hardrock minerals activity. Geology is favorable for the
occurrence of minerals deposits. Within the northern half of the Shoshone, there are numerous
mineralized intrusives. The larger complexes at Stinkingwater, Kirwin, and Meadow Creek are
“…characterized by a central copper-molybdenum zone surround by a halo of silver, gold, lead, zinc, and
mercury in peripherals veins” (Fisher 1981 cited in Dersch 1982).
Mining has waned since the late 1800s; none of the historic sites operates today.

32

Hardrock minerals that are found on lands acquired by the Forest Service (as opposed to public domain lands) are leasable
and not locatable.
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Small scale panning and dredging for gold have increased in the past several years. Most of these
activities do not require an operating plan because of the lack of significant impacts.
Historic mining activity
Atlantic City – South Pass Mining District
Activity started when placer gold was found along the Sweetwater River in 1842. Gold mining continued
until the early 1900s. At the height of mining activity in 1871, 12 mills were operating 161 stamps
(Spencer 1916 cited in Dersch 1982).
U.S. Steel produced iron pellets made from taconite mined at Iron Mountain. In 1960, 121 million tons
of proven ore and 300 million tons of indicated ore were blocked out (Anon 1960 cited in Dersch 1982).
The mine is no longer operating.
Warm Spring Creek – Dinwoody Creek area
The abandoned Clark Mining District was located on Warm Spring Creek west of Dubois. Production by
the Clark Placer Mines was limited (Dunnewald 1958, Schrader 1913 cited in Dersch 1982). Several other
drainages were worked in 1915 for placer gold deposits (Granger et al. 1971 cited in Dersch 1982).
Granger (et al. 1971 cited in Dersch 1982) noted that some uranium ore was mined from a vein along
Little Warm Spring Creek in 1956. Six tons were mined from the shallow ore deposit.
Kirwin Mining District
The Kirwin area was prospected as early as 1881. In 1890, Will Kirwin discovered small copper-leadsilver-gold fissure veins (ROMCOE 1976 cited in Dersch 1982). Shipments of ore were made in 1903 and
1905 when many claims were being patented. During the 1930s, several carloads of ore shipped from
Little Johnnie Mine. A molybdenum show was reported in 1940 when the Wolf Shaft was sunk.
Numerous other prospects and mines are scattered through the area. Several firms explored the Kirwin
area before AMAX Inc. acquired the property in 1960. AMAX’s work in the area delineated a coppermolybdenum ore body (Dersch 1982). The lands were donated to the Forest Service in 1992.
Eagle Creek area
The area was first prospected for placer gold in 1911 by Earl Crouch. During the 1930s, two gold
shipments were sent to the Denver Mint, but there is no recorded placer production (Dersch 1982).
Sunlight Basin Mining District
Prospecting was conducted in 1890 by J. R. Painter, followed by the staking of the Silvertip Group.
Between 1890 and 1911, when activity ceased, Lee City was created and 100 metric tons of ore
containing gold, silver, and copper were shipped from the Silvertip Group. There is no recorded
production from other mines (Dersch 1982).
Cooke City Mining District
This mining district, which is centered on Cooke City, Montana, extends into the North Absaroka
Wilderness in the Republic Mountain area. The district was started in 1868 with rumors of gold, silver,
and lead. Sporadic activity took place until 1940 when the McLaren Mine, north of Cooke City, started
producing gold and copper ore. Mining stopped in 1953 (Nelson et al. 1980 cited in Dersch 1982).
Most activity occurred in Montana. The Irma Mine, which straddles the Montana-Wyoming line,
recorded production of 18,400 tons of gold, silver, copper, lead, and zinc concentrations from 19221959 (Nelson et al. 1980 cited in Dersch 1982).
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Other area mineral deposits
The Mineral Resource Evaluation of the Glacier Primitive Area identified a number of minerals (Granger
et al. 1971 cited in Dersch 1982). Lead and heavy metal areas were identified near the headwaters of
Warm Spring Creek, Dry Creek, Bull Lake, and Middle Fork of Bull Lake Creeks. A vein of silver, copper,
lead, and zinc is located near the Ink Wells. Other finds include molybdenite in the Dinwoody Lakes area,
copper near the headwaters of Wildcat Creek, and talc on the east edge of Goat Flat south of Crater
Lake.
There are alluvial deposits containing monazite, a thorium mineral, along South Fork of Warm Spring
Creek (Dunnewald 1958, Schrader 1913 cited in Dersch 1982).
There are several mineral intrusives identified within the Washakie Wilderness, which is now withdrawn
from mineral development. Minerals include lead, zinc, copper, molybdenum, and silver (Dersch 1982).
There are two areas of gypsum that trend north/south along the Shoshone boundary. One is from the
Montana-Wyoming state line south for a distance of 60 miles, and the other is about 10 miles south of
Cody (Bullock 1964 cited in Dersch 1982). Wallboard has been produced in the Cody area with gypsum
from this formation
Several uranium and rare earth occurrences are found on the Shoshone. Uranium occurs west of Dead
Indian Pass, near Russell Peak, and on Belknap Creek (Osterwald et al. 1966 cited in Dersch 1982). The
rare earth mineral allanite is found on Bald Ridge north of Dead Indian Pass (Dersch 1982).
Bentonite beds are found along the eastern edge of the Shoshone in Cretaceous mowry shale (Hausel et
al. 1979 cited in Dersch 1982).
Zeolites, which are used in water softeners, are found south of Sunlight Creek and on Deer Creek
(Osterwald et. al. 1966 as cited in Dersch 1982).
Leasable minerals
Leasable minerals are federally owned fossil fuels (oil, gas, coal, oil shale, etc.), geothermal resources,
sulfur, phosphates, and uranium that are subject to exploration and development under leases, permits,
or licenses issued by the Secretary of the Interior, with Forest Service input. The Bureau of Land
Management is the agency responsible for issuing the leases. The 1920 Mineral Leasing Act, as
amended, together with the 1989 Federal Onshore Oil and Gas Leasing Reform Act, provide the
authority and management direction for leasable minerals on federal lands. In 1970, the Geothermal
Steam Act added steam to the list of minerals that could be leased on National Forest System lands.
Coal potential exists on the Shoshone, but is limited to a subbituminous variety with impurities such as
shale (Dersch 1982). There has been no demand for leases. Geothermal is similar to coal; there is some
potential but little interest in leasing. Potential is limited to two areas west of Dubois near Warm Spring
Creek and Little Warm Spring Creek (Decker 1976 cited in Dersch 1982). The energy potential of the
springs is limited. Phosphate deposits are found along the east flank of the Wind River Range in Baldwin
Creek, Burroughs Creek, and Beaver Creek (Hausel and Holden 1978 cited in Dersch 1982). At this time,
only oil and gas resources are being leased on the Shoshone National Forest.
The Shoshone National Forest borders on some of the major producing basins in Wyoming. The majority
(55 percent) of the Shoshone outside legally unavailable lands such as wilderness is classified as high or
moderate potential for the occurrence of oil and gas (Figure 9). The U.S. Geological Survey identified
three known oil and gas plays that extended under the Shoshone National Forest: the Basin-Margin
Anticlinal Play, the Basin-Margin Subthrust Play, and the Sub-Absaroka Play.
The Basin-Margin Anticlinal Play formed along the margins of the Big Horn and Wind River Basins. The
play is very well developed with dozens of fields discovered. Over 50 fields that have the ability to
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produce over a million barrels of oil have been discovered in the Big Horn Basin. The western portion of
this play is under the Shoshone National Forest. The play has been extensively explored and the
prospect for new significant discoveries is not good. The greatest potential is in extensions and
secondary structures to existing fields. New discoveries are likely to be small.
The Basin-Margin Subthrust Play is beneath large-scale thrust faults along the margins of the Wind River
and Big Horn Basins. Depths could run from 10,000 to 20,000 feet. The extent of the play is largely
inferred from the existence of know thrust faults; few discoveries have been made. The play is currently
very lightly explored.
The Sub-Absaroka play is on the western margin of the Big Horn Basin and is covered by a thick
sequence of volcanic rock. It is postulated that traps exist under these volcanics on trend with known
producing structures to the east. The play has not been extensively explored; the few discoveries that
have been made occur at the eastern margin of the volcanic. The oil and gas potential is uncertain and
estimates are highly speculative.
Between 1956 and 1986, 20 oil and gas fields were discovered within 10 miles of the Shoshone’s
boundary in the northeast portion of the national forest. Exploratory drilling is occurring off the
Shoshone and seismic activity was conducted on the Shoshone near Clark, Wyoming, in 2006. Of the 34
wells drilled in the past, 31 have not produced and three have been capped due to low production. In
the last three years, there were two applications to drill exploratory wells on the Shoshone, one in the
Line Creek area and the other north of Dubois.
The northwest portion of the Shoshone has low to very low potential where the Shoshone sits on the
volcanic rocks associated with the Absaroka Plateau and the Beartooth Mountains. The very southeast
portion of the Shoshone has low potential where the Precambrian igneous formations exist.
Lands currently available for oil and gas leasing under 36 CFR 22.8102(d) were identified in the Oil and
Gas Leasing Record of Decision (USDA Forest Service 1995). That decision may need to be amended or
replaced depending on the decision made in the revised forest plan. As of 2007, 8,570 acres of the
Shoshone are leased for oil and gas. Other acres are in the process of being evaluated for possible
leasing.
In March 2006, the Governor of Wyoming, Under Secretary of Agriculture, and regional foresters from
the Rocky Mountain and Intermountain Regions signed a Memorandum of Understanding on oil and gas
leasing in inventoried roadless areas on the Shoshone and Bridger-Teton National Forests. The parties
agreed that new oil and gas leases would not be issued in inventoried roadless areas until new leasing
availability decisions are completed. The Memorandum of Understanding applies to the roadless
inventory that was in effect at the time of the agreement. For the Shoshone, that is the inventoried
roadless areas established by the 2001 Roadless Area Conservation Rule.
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Table 20 – Acres of oil and gas leased per year, 1970, 1973 through 2003, 2005, and 2007 on the
Shoshone National Forest

Year

Acres leased

Year

Acres leased

Year

Acres leased

1970

6,719

1981

111,424

1990

2,119

1973

33,883

1982

129,628

1998

2,775

1974

6,375

1983

94,086

1999

0

1975

5,168

1984

37,032

2000

1,950

1976

16,609

1985

6,329

2001 - 2003

1977

11,289

1986

27,694

2005

8,800

1978

6,858

1987

28,000

2006

8,600

1979

3,093

1988

70,934

2007

8,570

1980

34,903

1989

56,520

No change since 2007

0
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Figure 9 – Oil and gas potential on the Shoshone National Forest
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Mineral materials
Mineral materials are common materials such as stone, sand, gravel, clay cinders, and decorative rock.
Disposal is authorized under the Materials Act of 1947. This Act provides for disposing of mineral
materials on public lands through bidding, negotiated contracts, or free use.
The Forest Service may sell these mineral materials or issue free-use permits to state and county
governments for public projects such as highway construction or maintenance. All contracts contain
requirements for reclaiming sites to pre-mining conditions as much as possible. The Forest Service uses
mineral materials from its lands for building and surfacing forest roads.
The Forest Service has full authority to make decisions about disposing of mineral materials on lands
where the surface is federally owned.
Sites throughout the Shoshone range from gravel pits to areas where material is gathered for decorative
rock or landscaping boulders. Small sales for decorative rock, boulders, or aggregate occur in small
numbers, but mainly on the south half of the Shoshone. Typically, sites are small. Most are near or next
to roads. Use of gravel pits is sporadic and usually associated with road work on or near the Shoshone.

Need for change
This section includes issues related to oil and gas exploration and development as well as other mineral
development. Direction in the 1986 Forest Plan is generally adequate for mineral development
activities. Because of changing situations relative to grizzly bear habitat management and special area
management, some plan direction in specific areas could be adjusted to ensure that oil and gas leasing
direction is consistent with direction for other resources. Given the limited operations on the Shoshone,
there are currently no problems. The other need for change will deal with changes in land allocation that
may occur because of plan revision decisions. These changes may lead to a need to change management
direction so that mineral development direction is consistent with any new land allocations.

Implications of continuing 1986 Forest Plan direction
Development of locatable minerals will continue under the authority and provisions of the 1872 Mining
Law (as amended), 36 CFR 228 Subpart A, and Forest Service Manual 2800. Availability and management
of locatable minerals, based on statutory rights, may affect management of other resources. The Forest
Service will minimize these effects on surface resources to the fullest extent of its regulatory authority.
Some impacts may be occurring on riparian habitat from small individual dredging operations.
The following is based on projections from the 1995 Oil and Gas Availability Record of Decision (USDA
Forest Service 1995). It is likely that most post-leasing activity would occur on the Wind River and
Greybull Ranger Districts where the potential is highest. No activity is projected along the face of the
Wind River Range near Lander. Estimates of foreseeable post-leasing activity predict eight exploratory
wells on the northern part of the Shoshone and 13 exploratory wells on the southern part. At these
levels of exploration, one field is expected. Field size would be 500 acres with 16 producible wells.
However, levels of exploration have not approached the levels predicted in the 1990s. Currently, there
are just two applications for exploratory drilling on the Shoshone, one west of Clark and one north of
Dubois.
Those mineral materials found on the Shoshone are expected to continue to be of public value and use.
Development of commercial and/or private mineral material uses is not expected to change from
current levels. Where the need for these materials is being met from existing pits or incidental dispersed
sites, impacts to other resources are not expected to change.
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Projection of demand and need
With increases in oil and gas prices and advancements in technology, interest in leasing and subsequent
exploratory wells on the Shoshone is expected to increase.
For other minerals, there is little evidence of increasing demand. There is always a demand for gravel
material, generally generated from specific road projects. Currently, the supply is limiting.

Determination of potential to resolve issues and concerns
The increasing demand for this resource exceeds domestic supply. Some people believe strongly that
this resource should be developed, while others believe equally as strongly that it should not. Some
support development as long as the effects are mitigated.
Decisions regarding mineral, oil, and gas development will be guided by existing regulations, including
mining law and species protection law, while considering public input.

Commercial livestock grazing
Resource condition and trend
Several changes in commercial livestock grazing activities have occurred on the Shoshone over the past
70 years and have accelerated in the past 10.
From a high point in the early 1900s, commercial sheep grazing has been in a steady decline on the
Shoshone (Figure 10). The initial decline in sheep numbers was primarily due to adjustments to stocking
rates that reflected a more sustained use of the range resource. The decline in sheep animal unit
months continued through the 1970s and continued to decline in subsequent decades, though at a
slower rate, reflecting declining demand and increased importation of wool and mutton from overseas.
The last 10 years have seen the removal of all but one commercial sheep-grazing permit due to an
increase in predator/livestock conflicts and concern over the potential for disease transmission from
domestic sheep to bighorn sheep.
In contrast to commercial sheep use, the levels of permitted cattle grazing and demand for allotments
have changed little for many decades. Improved livestock management, consolidation of vacant sheep
allotments with cattle allotments, where appropriate, and construction of fences and off-site water
sources have led to improved livestock management and distribution.
An animal unit month is the unit of measure used to report and compare the amount of commercial
livestock grazing that takes place on a national forest. An animal unit month is equivalent to the amount
of dry forage consumed by a 1,000-pound non-lactating cow in one month (approximately 780 pounds
per month or 26 pounds per day). Recreation visitor livestock and permitted outfitter/guide pack and
saddle stock are not included in this category.
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Figure 10 – Historically permitted commercial livestock grazing on the Shoshone National Forest, by
decade

Figure 11 and Figure 12 demonstrate the difference between authorized use levels and permitted use
levels. This gap is accounted for as non-use. Non-use, or partial non-use, of an allotment may occur for
one of two reasons: non-use for personal convenience or non-use for resource protection. Non-use for
personal convenience indicates that grazing use was offered but the permittee declined to use it. Nonuse for resource protection is normally associated with non-use due to a prescribed or wildfire, during a
period of severe drought, or implementation of a forage reserve. A forage reserve allotment is held
through a term grazing permit but is not typically stocked by the permit holder. It is stocked as needed
when another allotment is unavailable due to resource conditions, predator conflicts, or rest following a
vegetation treatment. The majority of animal unit months reflecting the difference between permitted
and actual use in Table 21 are the result of voluntary reductions in response to drought, economic, and
other resource conditions.
In response to localized drought conditions or predation problems, some allotments have been in nonuse or partial non-use status resulting in actual grazing use being considerably lower than permitted use.
In addition to the reduced numbers of livestock grazing, some grazing seasons were temporarily
shortened. However, permitted animal unit months are not affected by this.
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Figure 11 – Permitted versus actual cattle animal unit months (AUMs) on the Shoshone National
Forest, 1986 through 2010
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Figure 12 – Permitted versus actual use sheep animal unit months (AUMs) on the Shoshone National
Forest, 1986 through 2010
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Permitted grazing use by commercial livestock has never reached the levels the 1986 Forest Plan
projected to be available. Presently, cattle grazing use is approximately 79 percent and sheep grazing
use is approximately 2 percent of projected levels. While demand for cattle grazing allotments has
remained high, sheep allotments have been vacant due to a lack of interest resulting from a depressed
market, predation problems, and conflicts with wildlife. Because of this lack of need, a decision notice
from an environmental analysis determined that due to the potential for disease transmission between
bighorn sheep and domestic sheep, no permits would be issued for domestic sheep grazing on the
vacant sheep allotments located on the Clarks Fork and Greybull Ranger Districts.
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Table 21– 1986 Forest Plan level, permitted, and actual use commercial livestock grazing on the Shoshone National Forest, 1986 through 2010
Year

Permitted
cattle/horse
AUMs

Actual use
cattle/horse
AUMs

Actual use
percentage
of Forest
Plan

Permitted
percentage
of Forest
Plan

Actual use
sheep
AUMs

Actual use
percentage
of Forest
Plan

Permitted
percentage
of Forest
Plan

Total
AUMs
actual
use

Total AUMs
permitted
use

Actual use
percentage
of Forest
Plan

Permitted
percentage
of Forest
Plan

Forest
Plan

78.0

78.0

100

100

25.4

100

100

103.0

78.0

100

100

1986

46.3

54.6

70

59

13.7

3.5

14

54

58.1

60.0

5

58

1987

46.5

58.6

75

60

9.8

2.0

8

39

60.6

56.3

5

55

1988

47.6

56.4

72

61

11.9

2.3

9

47

58.7

59.5

57

58

1989

43.0

57.9

74

55

8.8

2.3

9

35

60.2

51.8

58

50

1990

45.9

64.3

82

59

10.7

2.3

9

42

66.6

56.6

65

55

1991

39.3

57.7

74

50

9.0

1.6

6

35

59.3

48.3

58

47

1992

47.1

49.1

63

60

11.0

0.9

4

43

50.0

58.1

49

56

1993

39.2

56.0

72

50

6.6

1.4

6

26

57.4

45.8

56

44

1994

27.4

53.6

69

35

6.6

0.4

2

26

54.0

34.0

52

33

1995

42.2

56.8

73

54

5.9

0.2

1

23

57.0

48.1

55

47

1996

56.8

56.8

73

73

6.4

1.3

5

25

58.1

63.2

56

61

1997

54.2

54.2

69

69

6.9

1.6

6

27

55.8

61.1

54

59

1998

58.2

58.2

75

75

6.4

1.4

6

25

59.6

64.6

58

63

1999

55.7

56.5

72

71

4.5

1.3

5

18

57.8

60.2

56

58

2000

58.2

56.5

72

75

1.4

1.3

5

6

57.8

59.6

56

58

2001

58.4

48.2

62

75

1.5

1.0

4

6

49.2

59.9

48

58

2002

61.6

36.7

47

79

1.1

0.4

2

4

37.1

62.7

36

61

2003

62.1

36.0

46

80

1.0

0.0

0

4

36.0

63.1

35

61

2004

46.5

45.0

58

60

0.7

1.0

4

3

46.0

47.2

45

46

2005

60.1

44.0

56

77

0.5

1.0

4

2

45.0

60.6

44

59

2006

65.0

27.4

35

83

0.5

0.6

2

2

28.0

65.5

27

64

2007

65.0

36.8

47

83

0.5

0.6

2

2

37.4

65.5

36

64

2008

67.6

40.3

52

87

0.5

0.5

2

2

40.8

68.1

40

66

2009

64.8

43.1

55

83

0.6

0.6

2

2

43.7

65.4

42

63

2010

61.6

38.7

50

79

0.6

0.6

2

2

39.3

62.2

38

60

Permitted
sheep
AUMs
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Table 22 – Allotment status chart for the Clarks Fork Ranger District, 1986 and 2010

Allotment

1986 Forest Plan
Type of use

2010

Status

Type of use

Status

Bald Ridge

Cattle and Horse

Active

Cattle and Horse

Active

Basin

Cattle and Horse

Active

Cattle and Horse

Active

Face of the Mountain

Cattle and Horse

Active

Cattle and Horse

Active

Little Rock

Cattle and Horse

Active

Cattle and Horse

Active

Bench

Cattle and Horse

Active

Cattle and Horse

Active

Table Mountain

Cattle and Horse

Active

Cattle and Horse

Non-use for resource
protection

Bennett Creek *

Sheep and Goat

Active

Cattle and Horse

Active

Little Rock 017 *

Sheep and Goat

Active

Cattle and Horse

Active

Deep Creek *

Sheep and Goat

Active

Cattle and Horse

Active

Line Creek *

Sheep and Goat

Active

Cattle and Horse

Active

Stockade *

Sheep and Goat

Active

Cattle and Horse

Active

Peat Beds

Sheep and Goat

Active

n/a

closed

Burnt Mountain

Sheep and Goat

Active

n/a

closed

Crandall

Cattle and Horse

Active

Cattle and Horse

Active

Reef Creek

Cattle and Horse

Active

Cattle and Horse

Active

Ghost Creek

Cattle and Horse

Active

Cattle and Horse

Active

Lake Creek

Cattle and Horse

Active

Cattle and Horse

Active and forage
reserve

Aspen

Cattle and Horse

Active

Cattle and Horse

Active

*Indicates appropriate portions of the sheep and goat allotment were combined with an adjacent cattle
and horse allotment. The remaining portions, while included in the combined allotment, are not stocked
and forage is not applied to the stocking capacity.
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Table 23 – Allotment status chart for the Greybull Ranger District, 1986 and 2010

Allotment

1986 Forest Plan
Type of use

Status

2010
Type of use

Status

Cottonwood

Cattle and Horse

Active

Cattle and Horse

Forage reserve

Deer Creek

Cattle and Horse

Active

Cattle and Horse

Active

Gooseberry

Cattle and Horse

Active

Cattle and Horse

Forage reserve

Guard Station

Cattle and Horse

Active

Cattle and Horse

Active

Rennerberg

Cattle and Horse

Active

Cattle and Horse

Active

Wood River

Cattle and Horse

Active

Cattle and Horse

Active

Kirwin

Cattle and Horse

Active

Cattle and Horse

Active

Dick Creek

Cattle and Horse

Active

Cattle and Horse

Active

Sunshine

Cattle and Horse

Active

Cattle and Horse

Active

Greybull

Cattle and Horse

Active

Cattle and Horse

Active

Timber Creek

Cattle and Horse

Active

Cattle and Horse

Active

Francs Peak *

Sheep and Goat

Active

Cattle and Horse

Active

Meeteetse Creek

Sheep and Goat

Active

Cattle and Horse

Active (Meeteetse)

Carter Mountain

Sheep and Goat

Active

Cattle and Horse

Active (Meeteetse)

Pickett Creek

Cattle and Horse

Active

Cattle and Horse

Active

Piney

Cattle and Horse

Active

Cattle and Horse

Active

Sage Creek (on-off)

Cattle and Horse

Active

Cattle and Horse

Active

Sugarloaf

Cattle and Horse

Active

Cattle and Horse

Active

Twin Peaks*

Sheep and Goat

Active

Cattle and Horse

Active

East Fork*

Sheep and Goat

Active

Cattle and Horse

Active

Washakie Needles

Cattle and Horse

Active

Cattle and Horse

Active

*Indicates appropriate portions of the sheep and goat allotment were combined with an adjacent cattle
and horse allotment. The remaining portions, while included in the combined allotment, are not stocked
and forage is not applied to the stocking capacity.
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Table 24 – Allotment status for the Wapiti Ranger District, 1986 and 2010

Allotment

1986 Forest Plan
Type of use

2010

Status

Type of use

Status

Belknap

Cattle and Horse

Active

Cattle and Horse

Active

Hardpan/Table Mtn.

Cattle and Horse

Active

Cattle and Horse

Active

Rock Creek

Cattle and Horse

Active

Cattle and Horse

Active

Bull Creek (on-off)

New Allotment

n/a

Cattle and Horse

Active

Carter Creek (on-off)

New Allotment

n/a

Cattle and Horse

Active

Big Creek

Cattle and Horse

Active

Cattle and Horse

Active

Jim Mountain

Cattle and Horse

Active

Cattle and Horse

NF winter range
allotment

Dunn Creek

Cattle and Horse

Active

Cattle and Horse

NF winter range
allotment

Green Cr.

Cattle and Horse

Active

Cattle and Horse

Active (Rand Creek)

Pearson

Cattle and Horse

Active

Cattle and Horse

Active (Robbers Roost)

Logan Mountain

Cattle and Horse

Active

Cattle and Horse

Active (Robbers Roost)

Rattlesnake

Cattle and Horse

Active

Cattle and Horse

Active (Robbers Roost)

Trout Creek

Cattle and Horse

Active

Cattle and Horse

Active (Robbers Roost)

Bobcat

Cattle and Horse

Active

Cattle and Horse

Active

Community

Cattle and Horse

Active

Cattle and Horse

Active

Hunter Creek

Cattle and Horse

Active

Cattle and Horse

Active

Ishawooa Hills

Cattle and Horse

Active

Cattle and Horse

Active

Ishawooa Mesa

Cattle and Horse

Active

n/a

Closed (1987)

Valley-Boulder

Cattle and Horse

Active

Cattle and Horse

Active
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Table 25 – Allotment status for the Washakie Ranger District, 1986 and 2010
Allotment

1986 Forest Plan
Type of use

Status

2010
Type of use

Status

Bayer Mountain

Cattle and Horse

Active

Cattle and Horse

Active

Ed Young Basin

Cattle and Horse

Active

Cattle and Horse

Active

Maxon Basin

Cattle and Horse

Active

Cattle and Horse

Active

Dickinson Park

Cattle and Horse

Active

Cattle and Horse

Horses active, cattle
vacant

Frye Lake

Cattle and Horse

Active

Cattle and Horse

Active

Hays Park

Cattle and Horse

Active

Cattle and Horse

Active

Meadow Creek

Cattle and Horse

Active

Cattle and Horse

Active

Middle Fork

Cattle and Horse

Active

Cattle and Horse

Active

Sawmill Creek

Cattle and Horse

Active

Cattle and Horse

Active

South Pass

Cattle and Horse

Active

Cattle and Horse

Active

Squaw Creek

Cattle and Horse

Active

Cattle and Horse

Active

Atlantic

Sheep and Goat

Active

Sheep and Goat

Vacant

Pine/Willow

Sheep and Goat

Active

Sheep and Goat

Active

Slate Creek

Sheep and Goat

Active

Sheep and Goat

Active

Beaver Creek

Cattle and Horse

Active

Cattle and Horse

Active

Atlantic City

Cattle and Horse

Active

Cattle and Horse

Active

Table 26 – Allotment status for the Wind River Ranger District, 1986 and 2010

Allotment

1986 Forest Plan
Type of Use

2010

Status

Type of Use

Status

Dunoir

Cattle and Horse

Active

Cattle and Horse

Active

Doby Cliff

Cattle and Horse

Active

Cattle and Horse

Active

Fish Lake

Cattle and Horse

Active

Cattle and Horse

Active

Horse Creek

Cattle and Horse

Active

Cattle and Horse

Active

Ramshorn

Cattle and Horse

Active

Cattle and Horse

Active

Parque Creek

Cattle and Horse

Active

Cattle and Horse

Active

Red Creek

Cattle and Horse

Active

n/a

Closed (1987)

Union Pass

Cattle and Horse

Active

Cattle and Horse

Active

Warm Springs

Cattle and Horse

Active

Cattle and Horse

Active

Whiskey Mountain

Cattle and Horse

Active

Cattle and Horse

Active

Wiggins Fork

Cattle and Horse

Active

Cattle and Horse

Active

Wind River

Cattle and Horse

Active

Cattle and Horse

Active

Bear Creek

Cattle and Horse

Active

Cattle and Horse

Active

Salt Creek

Cattle and Horse

Active

Cattle and Horse

Active
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Need for change
There is a need for plan direction to address the following issues for grazing management.
Manage livestock to prevent negative impacts to and improve critical wildlife habitat
This can be accomplished by doing some or all of the following: 1) adopt an adaptive management
strategy and implement methods such as increased livestock herding when necessary to maintain or
achieve desired conditions in riparian and critical wildlife habitat areas, 2) utilize livestock as a
vegetation management tool to improve the quality and quantity of big game winter range forage, and
3) use a rangeland suitability evaluation to initially assess where domestic grazing can occur.
Prevent negative livestock grazing impacts in riparian areas
Direction is needed to describe the types of activities and tools that are appropriate to meet the
management direction established for grazing. As an example, alternate water sources and structural
improvements are tools that could be used. Other examples include increased herding and temporary or
permanent fencing.
Expand use of forage reserves and other approaches to provide management
Management options such as forage reserves, multi-forest relocation, etc., could be expanded. Under
1986 Forest Plan direction, some reserves are in use. Forage reserves can provide additional rangeland
and livestock management options.

Implications of continuing 1986 Forest Plan direction
Direction in the 1986 Forest Plan should continue to provide approximately 65 thousand animal unit
months of permitted livestock grazing use. This level of available forage would help maintain existing
permitted livestock grazing operations and their economic viability, in turn supporting the solvency of
existing livestock operations and decreasing the likelihood of land development and open space
fragmentation. Implementation of the existing rangeland and livestock management standards and
guidelines would continue to provide adequate forage for both wildlife and livestock while meeting the
needs of other resources and uses.

Projection of demand and need
Despite the general trend of ranches near the Shoshone selling primarily for investment, wildlife,
recreational, or aesthetic reasons, there continues to be a strong demand for livestock grazing use,
primarily cattle. We receive numerous inquiries every year from area livestock operators about the
availability of cattle grazing allotments. It is expected that this level of demand and need will remain
steady or slightly increase in the future.

Determination of potential to resolve issues and concerns
Current or slightly varied levels of livestock grazing should continue to be compatible with other
resource needs and uses through the continued implementation of allowable use standards and
guidelines. More extensive use of adaptive management practices will further ensure that both resource
and livestock needs are met and adjustments are made in a timely manner to reflect changes in forage
production and resource conditions. Both short-term (annual use) and long-term (trend) monitoring
would be performed to confirm that resources are meeting or moving toward the desired condition.
Application of ecological site descriptions and state and transition models will be used, as they are
developed to better describe the current condition, desired condition, and management actions
necessary to achieve the desired condition.
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Social and economic context
Laws, policies, and direction
The National Environmental Policy Act requires that natural and social sciences be integrated in all
planning and decision making that affects the human environment. The human environment includes
the natural and physical environment and the relationship of people to that environment. Forest Service
land management planning regulations (36 CFR 219) also require that social science knowledge be
considered in forest planning. The Forest Service has developed a handbook that provides basic
principles, techniques, and general guidance for assessing social effects.

Economics
Activity and condition trends
The following economic information is from An Economic Profile of the Shoshone National Forest (Taylor
et al. unpublished), updated with 2010 Census data and 2009 IMPLAN data.
Table 27 provides a summary of the economy of the three-county region and the impact of the
Shoshone National Forest on the region’s economy. This summary includes information on 1) regional
totals for employment and earnings, 2) the economic importance of forest related industries, and 3)
estimates of the Shoshone’s impact on the area’s economy. All information is from 2009 to be
consistent with the IMPLAN model used in the analysis.
Resource-specific economic information is included in other sections of the report. Based on the
information for other resources, the forest planning team concluded that livestock and special uses
economic contributions have been relatively stable over time, timber economic contributions have
declined, and recreation economic contributions have increased.
Regional totals
In terms of regional totals, Table 27 indicates there were about 48,800 jobs in the three-county area in
2009. Fifty-one percent of this employment was in Fremont County with 42 percent in Park County and
7 percent in Hot Springs County. Total labor earnings for the three-county area were about $2.9 billion
in 2009. Fifty-one percent of this income was in Fremont County, 43 percent in Park County, and 7
percent in Hot Springs County. Per capita income for the State of Wyoming in 2009 was $48,302. County
per capita income in the study area ranged from $44,745 in Park County to $41,966 in Hot Springs
County, and Fremont County at $38,105.
The region’s employment is forecasted to increase by nearly 42 percent between 2009 and 2040.
Fremont County is projected to increase the most at 64 percent, followed by Park County at 20 percent,
and Hot Springs County at 19 percent. The employment growth rate for the region is forecasted to be
higher than the state rate between 2009 and 2040 (37 percent) and comparable to the national rate (42
percent). On an annual basis, the region’s average employment growth rate is projected to be 1.1
percent per year from 2009 to 2040.
Like most of the United States, the three-county region has experienced increasing unemployment in
recent years due to the recession. Fremont County has the average highest unemployment rate, peaking
at 8.0 percent in 2010. Some of this is probably due to the presence of the Wind River Indian
Reservation, where unemployment rates tend to be very high. However, the unemployment for the all
three counties is substantially below the national rate in 2010 suggesting that the economies of the
three counties were less affected by the recession. Except for Fremont County, the unemployment rates
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are also below the state rate in 2010. Historically, the unemployment rates in the three counties have
been somewhat higher than the Wyoming rate, but less than the national rate.
All three counties experienced a general decrease in unemployment in 2010 as the national economy
recovered, with some seasonal increase in the fourth quarter of the year. Park County has the highest
variability with a coefficient of variation (standard deviation/mean) of 19 percent. Following Park County
was Fremont County, with a coefficient of variation of 14 percent, and Hot Springs County with a
coefficient of variation of 10 percent. Park and Fremont counties’ unemployment rates are both more
variable than the state rates (coefficient of variation of 13 percent). Hot Springs County’s unemployment
rates are less variable than the state rates. Some of the variability in unemployment rates in the region
for the fourth quarter of the year may be associated with the seasonality of the travel industry in the
region.
Forest related industries
One way of considering the impact of the Shoshone on the economy of the three-county area is through
forest related industries, which are industries that are at least partially dependent on national forest
resources. In other words, a portion of the economic activity associated with these industries is
dependent on the use of natural resources within the Shoshone National Forest. For this analysis, forest
related industries were defined as agriculture, logging and wood products manufacturing, travel, and
non-labor income above the average of the state and national percentages. In this section, the
percentage of non-labor income above the average of the state and national percentage was used as a
proxy for amenity residents. Amenity residents are those residents who live in the area specifically
because of the area’s amenities. Some unknown portion of the attractiveness of the area is associated
with the Shoshone.
Total direct regional employment for the forest related industries was 8,914 jobs in 2004 (Table 28). This
represents 20 percent of the total employment in the three-county area. Travel was the largest in terms
of employment (59 percent), followed by agriculture (24 percent), non-labor income (14 percent), and
logging/wood products manufacturing (2 percent). Among individual counties, the percentage of total
employment from forest related industries ranged from 15 percent in Fremont County to 26 percent in
Park County, with Hot Springs County at 20 percent. In all three counties, the largest forest related
industries in terms of employment were travel and agriculture.
Total direct regional labor earnings for forest related industries were $148.8 million in 2004 (Table 28).
This represented 12 percent of total labor earnings in the three-county area. Travel was the largest
forest related industry in terms of labor earnings (62 percent), followed by non-labor income (18
percent), agriculture (16 percent), and logging/wood products manufacturing (3 percent). Among
individual counties, the percentage of total employment from forest related industries ranged from 9
percent in Fremont County to 15 percent in Park County, with Hot Springs County at 12 percent.
Average earnings per job for forest related industries employment were below the regional average. In
2004, average earnings per job for forest related industries were $16,695, which was 40 percent below
the area’s average ($27,680). Much of this difference was due to the low labor earnings in agriculture in
2004, although average earnings per job for the other three industries were also below the regional
average in 2004. Among individual counties, average earnings per job for forest related industries were
also approximately 40 percent below the county average.
Shoshone National Forest economic impact
For some forest related industries, it is possible to estimate the specific impact of the Shoshone National
Forest on the three-county economy. For those industries, it is estimated that economic activity on the
Shoshone generated 936 jobs in the three-county economy (Table 29). This estimate is based on the
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IMPLAN model for the region and includes both direct and secondary jobs. The total jobs from the
Shoshone represent 2 percent of the total jobs and 11 percent of the total forest related industry jobs in
the region. Approximately 70 percent of the forest related jobs were associated with recreation, with 20
percent in livestock grazing and 9 percent in timber. It was not possible to estimate the proportion of
non-labor income that was strictly related to the Shoshone.
Shoshone related employment was estimated to generate a total of $18.9 million in labor earnings in
the region. These labor earnings represented 2 percent of total labor earnings and 13 percent of total
forest related industries labor earnings in the region. Average earnings per job for forest related
employment was $20,179, which was 27 percent below the regional average.
While the economic impacts of the Shoshone are not a large percentage of total employment and labor
earnings in the region, they are important. This is particularly true for the forest related industries where
forest related employment and labor earnings were a significant part of the total employment and
earnings. At the national level, the specific economic impact of the Shoshone that can be quantified on
the three-county area would be equivalent to 3.7 million jobs and $121.1 billion in labor earnings in
2004.
Need for change
The local economy within the three-county area has changed, with an increase in tourism activities and
a reduction in wood processing facilities. Some communities want to see increases in guided
opportunities for ice climbing, mountain biking, and other recreation activities. Other local communities
are working to market the current dead and dying vegetation to regain historic wood processing and/or
bring in new types of biomass facilities. Such changes should be considered in the analysis at the forest
scale, allowing for tiering to project level analysis.
Implications of continuing 1986 Forest Plan direction
Projections and trends of the Shoshone’s contribution to economies are anticipated to continue under
the 1986 Forest Plan. One area of uncertainty that is beyond current experiences is the effect that
climate change will have on people’s uses of the Shoshone and the resources provided by the Shoshone.
The impact of climate change on these areas will become clearer in the coming years.
Projection of demand and need
The direct economic contributions of the Shoshone include jobs and income associated with livestock
grazing, wood products, tourism/recreation/outfitter-guides, and wildlife activities (e.g., hunting,
fishing, wildlife viewing). Although the contributions estimated may seem relatively small, the impact
may be considerable to individual communities, persons, families, or businesses. Within small
communities, any decline in employment can be important, even though that same small impact across
the analysis is negligible.
Determination of potential to resolve issues and concerns
We realize that no alternative will be able to address all the needs of all the communities surrounding
the Shoshone. Alternatives are compromised between competing uses and competing definitions of
quality of life. Economic concerns are broad enough, and complex enough, that they generally do not
constitute a single issue that can be easily addressed. Specific management designations will respond to
concerns for access, recreation opportunities, habitat maintenance, employment opportunities, timber
supply, scenic viewsheds, and other local issues. Standards and guidelines will be developed to further
respond to needs and concerns for protection of the natural resources people depend on for their
lifestyles and livelihoods.
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Table 27 – Economic impact summary for the Shoshone National Forest in 2004 (U.S. Department of
Commerce)

Regional totals (U.S. Department of Commerce)
Employment
(jobs)

Labor earnings
(thousands of dollars)

Per Capita Income
(dollars)

Fremont

24,752

1,475,388

38,105

Hot Springs

3,304

192,622

41,966

Park

20,698

1,251,790

44,745

Totals

48,754

2,919,800

48,302 (Wyoming)

County

Table 28 – Forest related industries (U.S. Department of Commerce, IMPLAN, and Dean Runyan
Associates)

Fremont
County
(jobs)

Hot Springs
County
(jobs)

Park
County
(jobs)

Area
(jobs)

1,159

196

798

2,153

73

0

122

195

1,470

330

3,500

5,300

625

74

567

1,266

3,327

600

4,987

8,914

Fremont
County
(earnings)
(thousands
of dollars)

Hot Springs
County
(earnings)
(thousands
of dollars)

Park
County
(earnings)
(thousands
of dollars)

Area
(earnings)
(thousands
of dollars)

Agriculture

11,439

2,237

10,588

24,264

Logging and wood products manufacturing

1,844

0

3,136

4,980

Travel

29,400

5,200

57,600

92,200

Non-labor income above the average state
and national percentages

13,816

1,390

12,163

27,369

Totals

56,499

8,827

83,487

148,813

Average earnings per job

16,984

14,712

16,741

16,695

Industry
Agriculture
Logging and wood products manufacturing
Travel
Non-labor income above the average state
and national percentages
Totals

Industry
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Table 29 – Shoshone National Forest economic impact (2004 three-county IMPLAN model)

Area employment
(jobs)

Area earnings
(thousands of dollars)

Average earnings per job
(dollars)

Livestock grazing

157.5

5,260

33,396

Timber

90.2

2,097

23,253

Non-labor forest visitors

263.7

4,799

18,198

Commercial recreation

424.3

6,725

15,850

Non-labor income

N.A.

N.A.

N.A.

Totals

935.7

18,882

20,179

Social
Activity and condition trends
Demographics
The following demographic information is from An Economic Profile of the Shoshone National Forest
(Taylor et al. unpublished), updated with 2010 census information.
The population in the three-county region has generally been increasing. The region’s population
increased by 10 percent from 1990 to 2010. Fremont County was the fastest growing at 12 percent; Park
County grew at 9 percent. Hot Springs County was estimated to have lost more than one percent of its
population between 2000 and 2010.
The region’s population is forecasted to increase by more than 18 percent between 2010 and 2040.
Fremont County is projected to grow the most at 22 percent, followed by Park County at 15 percent. The
population of Hot Springs County is projected to increase by 5 percent between 2010 and 2040.
Population growth for the region is forecast to lag behind the growth rate for the State of Wyoming (29
percent) and the nation (31 percent) during the period. On an annual basis, the region’s average
population growth rate is projected to be 0.6 percent per year from 2010 to 2040.
Population is an important variable because the ability to attract and retain individuals to live and work
is critical to the survival of a community and its economy. Population statistics account only for
permanent residents. However, seasonal workers, who are often missed in the April census count and
second homeowners who are not counted, are temporary residents that are also important to the local
economy.
Historically, the region has had an older population than either Wyoming or the nation and this trend is
increasing.
In 2010, the percent of the region’s population aged 65 and over increased to 16 percent. This compares
to 12 percent for Wyoming and 13 percent for the nation. Hot Springs County had the oldest population,
with 23 percent of its population aged 65 and over. Fremont County had the youngest population, with
14 percent aged 65 and over. In Park County, 17 percent of the population was aged 65 and over. In
2010, Hot Springs had the oldest median age of any county in Wyoming (48.6). However, the median
ages for Fremont (38.5) and Park Counties (43.6) were also above the median for the state (36.8) and
the nation (37.2).
By 2040, it is projected that 24 percent of the region’s population will be aged 65 and over. The range is
forecasted to be from 21 percent in Fremont County, 26 percent in Hot Springs County, to 28 percent in
Park County. This population shift will manifest itself in many ways, from preferred outdoor recreation
activities on public lands to services provided by local government to the business mix on Main Street.
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Except for American Indians, the region is not very ethnically diverse, with 84 percent of the population
being classified as white in 2010. Due to the presence of the Wind River Indian Reservation, 21 percent
of the population in Fremont County was classified as American Indian in 2000.
Lifestyles
In this region, some segments of the community have strong traditional cultures, based on ranching or
agriculture. Most residents are connected to their local communities and enjoy rural lifestyles. For these
counties, Casper, Wyoming, and Billings, Montana, are the closest, largest metropolitan areas with
extensive shopping opportunities and additional professional services that may not be available locally.
As with so many rural places throughout the country, the declining population of younger people is a
concern. It is difficult for many young people to grow up in a rural community and then find a
meaningful career path in the local area. Counties in the analysis area are working with economic
development plans to bring more industry and opportunities to their areas, to encourage people to stay,
and to encourage others to move in and join their communities. Tourism is often considered, but it is
difficult to develop high wage, full time positions in the tourism sector.
Preferences and values
While revising a forest plan, it is desirable to ask the public how they would like to see the national
forest managed and for their opinions on natural resource issues. Such information is commonly
generated through scoping and public meetings, but those sources are rarely representative of
populations as a whole. In 2007, the State of Wyoming, acting as a cooperating agency, commissioned a
preferences and values study on the Shoshone National Forest. The researchers conducted a random
household survey through the mail to households in Fremont, Hot Springs, Teton, and Park Counties.
The complete survey results are compiled in Report: Study of Preferences and Values on the Shoshone
National Forest (Clement and Cheng 2008). In this section, we present a synopsis of some of the
findings.
Over 90 percent of the respondents had visited the Shoshone in the last 12 months. Two-thirds of the
respondents had lived in Wyoming for over 25 years. The survey respondents were 79 percent male, 82
percent were over 45 years old, and 43 percent were retired.
Seventy-four percent of the respondents said they were very interested in what happens to the
Shoshone in the next 10 to15 years.
A number of survey questions focused on recreation. Table 30 displays the recreation activities that
survey respondents participate in on the Shoshone. The activities that at least 45 percent of the
respondents participate in include driving for pleasure, nature enjoyment, wildlife viewing, sport fishing,
picnicking, hiking/backpacking, and sport hunting. Sixty-three percent of the respondents indicated they
participate in some form of motorized recreation.
Table 31 provides a breakdown of the different forms of motorized use. When asked about the level of
existing open roads on the Shoshone, 19 percent said more motorized road access is needed, 30 percent
said new roads should be built only when necessary to meet other objectives, 39 percent said the level
of existing roads is appropriate, 8 percent said the level of open roads should be reduced, and 5 percent
did not know.
A number of questions focused on management of the Shoshone. One question asked whether timber
harvest activity for fire mitigation, forest health, forest products, and other purposes should change or
stay the same. Forty-six percent of respondents said there should be more activity, 38 percent said there
should be the same level, 7 percent said there should be less activity, 2 percent said there should be no
harvesting, and 9 percent did not know. Of the different management purposes for logging,
approximately 90 percent of respondents supported activity related to fire prevention to protect life and
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property, salvage of dead or dying trees, and creation or improvement of wildlife habitat. Sixty-two
percent supported logging for forest products. Only 5 percent did not support logging for any reason.
Respondents were asked whether any of the Shoshone’s roadless areas should be recommended to
Congress for wilderness designation. Forty percent responded that none of the roadless should be
recommended, 25 percent responded that some should be recommended, 21 percent responded that
all should be recommended, and 15 percent did not know.
Respondents were asked about the level of commercial outfitter and guide operations on the Shoshone.
Seventy-two percent said to maintain the current level of use, 13 percent said use should be reduced, 8
percent said it should be increased, and 6 percent did not know.
Two other resource uses of the Shoshone are minerals and livestock grazing. Less than 25 percent of
respondents support commercial mining and oil/gas drilling on the Shoshone. Through an oversight,
livestock grazing was not included in the survey.
The survey results reflect a diversity of preferences and values similar to what was received at public
meetings and other public input. None of the results of the survey appears to be significantly different
from what we heard during other public involvement activities. Based on public involvement, the
planning team estimated what the public response would have been to questions on grazing. The
planning team believes grazing would be supported by more people than supported timber harvesting
for forest products (62 percent), while some people would state they do not want any livestock grazing
on the Shoshone. Though there are no sampling numbers, these statements are based on what was said
at public meetings about livestock grazing and the other uses that were included in the survey.
Table 30 – Recreational activities in which respondents participate on the Shoshone National Forest

Activity

Percentage

Activity

Percentage

Driving for pleasure

79

Sport hunting

47

Horse riding/packing

27

RV camping

29

Four wheeling/jeeping

24

Nature enjoyment

69

Ice climbing

1

Sport fishing

60

Wildlife viewing

67

Picnicking

54

ATVing

23

Single track motorcycle

6

Hiking/backpacking

49

Snowmobiling

17

Tent camping

36

Mountaineering

7

Rock climbing

5

Rafting/kayaking

5

Mountain biking

9

Other

12

Table 31 – Forms of motorized recreation in which respondents participate on the Shoshone National
Forest

Activity

Percentage

Activity

Percentage

Driving for pleasure (passenger car)

82

Four wheeling/jeeping

40

ATVing

37

Snowmobiling

28

Motorcycling

11

Other (boat, jet ski, motor home)

4

Environmental Justice
Executive Order 12898 directs federal agencies to focus attention on the human health and
environmental conditions in minority and low-income populations. The purpose of Executive Order
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12898 is to identify and address, as appropriate, disproportionately high and adverse human health or
environmental effects on minority populations and low-income populations.
Table 32 shows the minority characteristics of the three counties compared to the State of Wyoming
and Table 33 shows county and state poverty statistics by the percentage of individuals living below the
poverty level as defined by the U.S. Census Bureau. Because none of the counties contains low-income
or minority populations as defined by Executive Order 12898, no additional outreach or analysis has
been completed. Low-income populations exist if 20 percent or more of the total population is at or
below the poverty level, and a minority population exists if 50 percent or more of the total population is
considered minority. Any management actions taken on the Shoshone will affect the surrounding
population in a similar way—the potential impact will be felt proportionally by the total population
surrounding the Shoshone.
Table 32 – Percentage of minority component of population by county, 2010 (Taylor et al.
unpublished)
Total
population

White

Black

American
Indian

Asian or Pacific
Islander

Other/multirace

Hispanic
any race

Fremont

40,123

74.3

0.3

21.2

0.4

3.8

5.6

Hot Springs

4,812

95.8

0.2

1.5

0.5

2.0

2.2

Park

28,205

95.6

0.2

0.6

0.7

3.0

4.8

Wyoming

563,626

90.7

0.8

2.4

0.9

5.2

8.9

County/state

Table 33 – Percentage of population living below poverty level by county, 2009 (Taylor et al.
unpublished)

Below poverty level

Fremont
County

Hot Springs
County

Park County

Wyoming

United
States

14.7

11.9

10.4

10.2

14.3

Need for change
There have been many changes to our society since the Forest Plan was approved in 1986. Changes are
evident in population growth, recreation activities, land uses, and urban development. Changes are also
evident in people’s values, attitudes, and beliefs regarding public lands. These human issues are one
reason the 1986 Forest Plan needs to be revised.
Implications of continuing 1986 Forest Plan direction
Projections and trends for the social environment are expected to continue. Populations will continue to
increase in the three-county area, while the percentage of the population aged 65 and over is also
expected to grow. Increases in population will continue to gradually change lifestyles in the area. As
more people move to the area, there will continue to be tension between the values and preferences of
the long-time residents who have depended on the Shoshone for commodities and recreation and the
newer residents who may be more interested in the Shoshone’s recreation and aesthetic benefits. From
all sectors of the population, as the population increases, there will be increasing pressure on the
Shoshone’s natural resources. This pressure may increase even more for some resources, such as water,
when the impacts of climate change are added. As demands increase, managers will struggle in some
areas to meet people’s expectations while still sustaining the ecosystems on which those expectations
depend.
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Projection of demand and need
The social implications of Shoshone National Forest management are of local and national interest.
Policy decisions that influence the management of the Shoshone attempt to balance the wide variety of
uses and values individuals hold for national forest resources. It is unlikely that any alternative selected
would satisfy the needs of all those interested in the Shoshone’s management; each alternative entails a
compromise between people’s competing uses and values.
Determination of potential to resolve issues and concerns
In selecting a final alternative, we realize that no alternative will address all the needs of all communities
surrounding the Shoshone. Alternatives are compromised between competing uses of the Shoshone
National Forest and competing definitions of quality of life. Social concerns are broad enough, and
complex enough, that they generally do not constitute a single issue that can be easily addressed.
Specific management designations will respond to concerns for access, recreation opportunities, habitat
maintenance, employment opportunities, timber supply, scenic viewsheds, and other local issues.
Standards and guidelines will be developed to further respond to needs and concerns for protection of
the natural resources people depend upon for their lifestyles and livelihoods.

Climate change
In the last year, a significant amount of work was done to assess the possible impacts that a changing
climate may have on the Shoshone National Forest. Some of that work has recently been published and
additional work on three vulnerability assessments will be completed in the next two months. This
information has not been integrated into the revision topic discussions presented in this report. The new
information will be used in the draft environmental impact statement. The following information is
excerpted from the recent publication Climate Change on the Shoshone National Forest, Wyoming: A
Synthesis of Past Climate, Climate Projections, and Ecosystem Implications (Rice et al. 2012). 33

Introduction
Climate is defined as the average weather or, more rigorously, as the statistical description in terms of
the mean and variability of relevant quantities (for example, temperature, precipitation, snow, and
wind) over a period of time ranging from months to thousands or millions of years (IPCC 2007a). From
the paleo (prehistoric) records, we know that climate is constantly changing and that these changes
prompt ecosystems to adjust (Whitlock 1993, Lyford et al. 2003). As a natural process, this reactive
adjustment is the adaptation that species and ecosystems make in response to environmental changes.
Within human systems, adaptation refers to management actions and decisions that help ecological,
social, and economic systems accommodate the challenges imposed or seek opportunities that arise
from variations in climate and other disturbances (Joyce et al. 2008a).
The effects of climate change on ecosystem structure and function and the benefits humankind receives
from natural ecosystem resources and processes (ecosystem services) are functions of the ecological
sensitivity to variations in climate, the degree to which the climate changes, and the adaptability of
plants and animals (Hassan et al. 2005, Brown et al. 2006, Joyce et al. 2008a). While knowledge of
regional and local climates and their variations across the landscape is important for resource
33

References in this section can be found in the Rice et al. report.
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management decisions, even more important may be an understanding of the vulnerability and the
adaptive capacity of plants, animals, and ecosystems facing a changing climate. The information
provided in this document helps to identify potential adaptation pathways and flexibility in resource
management options.
Climate change introduces a significant challenge for land managers and decision-makers in the western
United States, as climate related changes of ecosystems behavior (e.g., glacier melt, snow cover,
snowpack, beetle outbreaks, length of growing season, and wildfires) are already being documented
(Ryan et al. 2008, EPA 2010). The rapid accumulation of scientific information of the effects of climate
change over the last 20 years has been challenging for resource managers to effectively incorporate into
on-the-ground management. While much information is available, it is difficult to extrapolate research
results from other environments to the landscape of interest to resource managers. Also, many existing
paradigms (e.g., historic range of variation) and tools (e.g., planting guidelines) assume long-term
climate stability, which may no longer be viable.
East of Yellowstone National Park and west of small towns, ranches, irrigated agricultural lands, and the
Wind River Indian Reservation, the Shoshone National Forest in northwest Wyoming provides diverse
habitats for plants and animals as well as a variety of ecosystem services. Covering 2.4 million acres and
elevation gradients spanning from 4,599 feet at Clarks Fork Canyon to 13,845 feet at Gannett Peak,
Wyoming’s highest peak, the Shoshone is home to alpine meadows, conifer and aspen forests,
grasslands, and sagebrush shrublands. Sensitive species such as the Yellowstone cutthroat trout and
Canada lynx find habitat on the Shoshone. The diversity of ecosystem services includes domestic
livestock grazing, mining, oil and gas leasing, and timber harvest, as well as recreation, tourism, and
water for irrigation. The surrounding communities benefit economically from tourism and recreation
activities within the Shoshone and the nearby Yellowstone National Park. Opportunities include
Wyoming’s first designated wild and scenic river, the Clarks Fork of the Yellowstone River; the
internationally recognized Continental Divide National Scenic Trail and Nez Perce National Historic Trail;
as well as five wilderness areas—North Absaroka, Absaroka-Beartooth, Washakie, Fitzpatrick, and Popo
Agie. Water runoff from the Shoshone contributes to hydropower generation at the Buffalo Bill and
Shoshone dams, and to irrigation water for agricultural lands to the east. The Shoshone is home to a
large concentration of glaciers that occupy high elevations in the Wind River and Absaroka mountain
ranges (Krimmel 2002).
The Shoshone’s diverse ecosystems and services they provide may experience changes in climate that
may or may not be able to adapt. Ecosystem services (benefits we receive from ecosystems) that may be
vulnerable to climate change include provisioning services such as water supply and food production,
regulating services such as erosion or flood control and carbon storage, cultural services such as
recreational benefits, and supporting services such as nutrient cycling that maintain conditions for life
on Earth (MEA 2005). The objective of the report is to synthesize the current understanding of the paleo
and historical climate of the Shoshone as a reference point, determine what future climates may look
like, and what the effects of future climate may be on natural resources. This information allows for the
identification of vulnerabilities and information gaps, thereby aiding the development of adaptation
tools and strategies. Current scientific information presented in the report draws on the referred and
gray literature for studies completed within the boundaries of the Shoshone and studies conducted in
similar geographic areas, and at larger spatial scales. We draw on studies focusing on the Greater
Yellowstone Ecosystem or on the western or entire United States, or on general studies when no
Shoshone-specific information is available. However, many of these studies focus on Yellowstone
National Park — the differences between the outlying areas and the Shoshone have not been studied in
depth. Where existing paradigms and tools have been scrutinized in the light of a changing climate, we
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report the implications of climate change to these traditional management practices. Where little
information is available, we identify needed research.

Conclusion and summary
The Shoshone has undergone and adapted to large changes in climate that have spanned thousands of
years. Twentieth century warming of 1.8 to 3.6 °F is expected to continue and accelerate in the next
century. The expected changes in climate leave many questions as to how these ecosystems will adapt.
Shoshone ecosystems are dynamic and unique components of the Greater Yellowstone Ecosystem
whose higher elevations, cooler temperatures, and drier precipitation regime causes ecosystems to
function differently than surrounding areas, such as Yellowstone National Park. Microclimate conditions
in the high elevations of the Shoshone have, and will likely continue to, provide refugia for unique and
sometimes rare ecologic components. These high elevations and environmental variability will likely
offer opportunities for climate adaptation for some resources or species, while others may be vulnerable to undesirable effects from climate change.
In this synthesis, we identified several vulnerable and very responsive resources and processes on the
Shoshone. Water resources are particularly vulnerable as warmer temperatures are projected to reduce
snowpacks, increase evaporation, lengthen summer seasons, and start spring runoff earlier. Warmer
temperatures are likely to lead to reduced stream flows, which are critical to habitat and reservoir storage for agricultural and human uses. However, the potential effects of warmer temperatures may be
mitigated or exacerbated by future changes in precipitation, which are more uncertain. Annual
precipitation has recently increased at the scale of the Greater Yellowstone Ecosystem but has
decreased at finer scales around the Shoshone. Winter precipitation is projected to increase 10 percent
in the Greater Yellowstone Ecosystem and may help offset evaporative losses from higher temperatures
and longer summers, but projected temperatures may negate any gains in precipitation. Summer
precipitation trends remain uncertain, and future reductions (as projected for the Pacific Northwest)
would intensify water shortages at a critical time. Shoshone glaciers are highly vulnerable to climate
change, and are projected to disappear early to mid-century, reducing summer flow to glacial fed
streams, increasing sediment and stream temperatures. Shoshone landscapes may be more vulnerable
to increased fire occurrence, magnitude, and severity as warmer temperatures cause drier conditions
and longer fire seasons. Shoshone habitats and wildlife that are particularly vulnerable to climate
change are alpine ecosystems, wetlands, and species that are stressed, with lower adaptive ability to
higher temperatures, or existing at the edge of an environmental tolerance (for example, cold water
salmonid Yellowstone cutthroat trout, lynx, pika, aspen, and whitebark pine). The genetic adaptive
capacity of these and other species on the Shoshone remains an area of limited information. Grass and
sagebrush on the Shoshone may continue to be vulnerable to conifer encroachment in the short term
until increased temperatures and moisture limitations inhibit conifer establishment, especially at lower
elevations. Hosts of insect infestations are likely to remain vulnerable to future outbreaks under warmer
temperatures. Shoshone terrestrial and aquatic habitats are expected to remain vulnerable to the
spread of some invasive species. Local economic sectors such as agriculture may be vulnerable to the
effects of reduced water supply. Warmer temperatures and longer summers could increase summer
tourism but could hinder winter tourism activities. Human activities will likely have a large influence on
how Shoshone ecosystems respond in the future, especially regarding fire (fire suppression), nitrogen
cycling (increase from oil and gas development), and land use (increasing fragmentation).
The interaction of Shoshone ecosystem processes with future climate change could produce
unforeseeable or undesirable ecosystem changes, highlighting the need to identify potential resource
vulnerabilities, and use this information to help develop adaptation strategies.
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Benchmark analysis
A benchmark analysis is included in the Analysis of the Management Situation to help guide the
formulation of alternatives to the proposed action. A benchmark analysis provides baseline data to
support the formulation of alternatives, and aids in defining the range within which alternatives can be
constructed. Benchmarks estimate the Shoshone’s physical, biological, and technical capabilities to
produce goods and services. Benchmarks are focused on the revision topics and need for change.
For this Analysis of the Management Situation, we are building benchmarks by allocating acres to
particular uses considering things such as law, regulation, land capability, and existing decisions. There is
no requirement that a particular set of assumptions is used. Discretion on assumptions is left to the
Forest Service to develop a set of benchmarks that is suitable to assist with alternative development and
comparison. However, regulations specify that benchmarks should not be constrained by budget levels.

Benchmarks
Maximum timber
This benchmark represents the maximum potential area of the Shoshone that can be classified as
suitable for timber production. Forest land not considered as suitable for timber production in this
benchmark analysis includes land unavailable through statute or administrative action (such as
wilderness), and lands defined as physically unsuitable for timber production such as non-forest lands,
steep slopes, and high and low elevations sites. This benchmark represents the highest possible timber
harvest volume consistent with the principles of non-declining flow and harvests that do not exceed the
long-term sustained yield.

Maximum commercial livestock grazing
This benchmark represents the maximum potential area of the Shoshone that can be classified as
suitable for commercial livestock grazing. National Forest System land not considered suitable for
commercial livestock grazing in this benchmark analysis includes land removed through statute or
administrative action (such as wilderness). Grazing that occurred when a wilderness was designated is
included, but there is no expansion into wilderness that was not grazed at the time of designation. In
addition, this benchmark is made consistent with the Conservation Strategy for the Grizzly Bear in the
Greater Yellowstone Area (Interagency Conservation Strategy Team 2003), which does not allow any
increase in grazing allotments within the grizzly bear Primary Conservation Area. Existing allotments
within the Primary Conservation Area are included. And finally, lands defined as physically unsuitable for
grazing such as steep slopes and rock are not included.

Maximum oil and gas leasing
This benchmark represents the maximum potential area of the Shoshone that can be leased for oil and
gas production. National Forest System land not considered as suitable for oil and gas leasing in this
benchmark analysis includes land removed through statute (such as wilderness).

Maximum motorized summer recreation
This benchmark represents the maximum potential area of the Shoshone that can be classified as
suitable for summer motorized recreation. National Forest System land not considered as suitable for
summer motorized recreation in this benchmark includes land removed through statute or
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administrative action (such as wilderness) and physically unsuitable lands (slopes greater than 40
percent). In addition, this benchmark is made consistent with the Conservation Strategy for the Grizzly
Bear in the Greater Yellowstone Area (Interagency Conservation Strategy Team 2003) and the Clarks
Fork of the Yellowstone Comprehensive River Management Plan (USDA Forest Service 2009), which do
not allow any increase in motorized routes within these areas. Existing motorized routes within these
areas are included.

Maximum motorized winter recreation
This benchmark represents the maximum potential area of the Shoshone that can be classified as
suitable for winter motorized recreation. National Forest System land not considered as suitable for
winter motorized recreation in this benchmark includes land removed through statute or administrative
action (such as wilderness). This also includes the portion of Line Creek Plateau Research Natural Area,
which is not open to snowmobiling. This benchmark is also consistent with direction for the High Lakes
Wilderness Study Area, which allows snowmobile use. The benchmark is also consistent with the
Northern Rockies Lynx Management Direction Record of Decision (USDA Forest Service 2007), which
does not allow any increase in groomed motorized routes within Lynx Analysis Units. Existing motorized
routes within Lynx Analysis Units are included; snow play is allowed in Lynx Analysis Units.

Maximum non-motorized recreation
This benchmark represents the maximum potential area of the Shoshone that can be managed for nonmotorized recreation. National Forest System land not considered as available for non-motorized
recreation in this benchmark includes land already accessed by forest roads designed for passenger cars
that are open to the public.

Maximum recommended wilderness
This benchmark represents the maximum recommended wilderness areas for the Shoshone. All areas
identified in the evaluation of potential wilderness are included. Acres of existing wilderness are not
included in the total, since they have already been recommended.

Maximum present net value
The present net value benchmark produces the most valuable, as defined within a present net value
calculation, mix of outputs on the Shoshone. Its purpose is to determine the level of production that is
most efficient based on monetary values for market (financial) outputs. This benchmark represents the
highest value mix of market outputs including timber, minerals, recreation, and grazing. The acres
allocation for this benchmark is a combination of the maximum timber, grazing, summer motorized, and
winter motorized benchmarks.

Minimum level
The minimum level benchmark represents the least amount of management needed to maintain and
protect the Shoshone as part of the National Forest System. The minimum level benchmark represents
only those costs and outputs associated with protecting and managing activities and investments where
there is little or no management discretion. Although incidental outputs are permissible, there will be no
management action-related timber or recreation outputs. Forest vegetation will evolve through natural
succession.
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Benchmark comparison
Table 34 provides a comparison of acre allocations for the benchmarks that have been developed. This
information establishes the bounds within which the alternatives for the draft environmental impact
statement will be developed. Additional information on outputs for each benchmark will be provided
later, in conjunction with the analysis of alternatives. This is necessary, as much of the modeling for
projecting outputs is still in development. The output information is most important for analysis of
effects and is not essential for developing alternatives where our focus is on allocation of acres.
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Table 34 – Comparison of benchmark allocation acres 34

Max timber

Max
commercial
livestock

Max summer
motorized
recreation

Max winter
motorized
recreation

1,365,154

1,365,154

1,365,154

Max oil and
gas leasing

Max nonmotorized
recreation

Max recommended
wilderness

Lands unavailable because of statue or administrative action
Wilderness

1,365,154

1,160,200

High Lakes
Wilderness Study
Area

15, 224

15, 224

15, 224

Dunoir Special
Management Unit

28,879

28,879

28,879

28,879

Clarks Fork of
Yellowstone Wild
River

6,924

6,924

Line Creek Plateau
Research Natural
Area

1,282

3,056

1,282

1,092

581

581

581

Swamp Lake
Botanical Area

1,365,154

Land unavailable for other reasons
Existing roads open
to passenger cars
Grizzly bear
conservation
Does not have
basic wilderness
characteristics

150,586
123,132
321,648

34

Minimum level and maximum present net value benchmarks are not included in this table. Acre allocation does not make sense in the case of the minimum benchmark and
the present net value benchmark is a mix of multiple benchmark allocations.
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Lands physically unsuited
620,167

425,481

363,130

Lands available with restricted use
High Lakes
Wilderness Study
Area

15,224

Clarks Fork of
Yellowstone Wild
River

3,461

Grizzly bear
conservation

157,029

Canada lynx
conservation

582,195

Lands available
399,817

725,578

1,021,847

503,288

445,484

2,287,452

751,236
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Decision space, alternative development
The next step in the planning process is to prepare a draft environment impact statement and a
proposed revised forest plan. Preparation of these documents will require an understanding of the
specific decisions to be made. We are using the concept of decision space to help define the framework
and options available for the decisions to be made. The preparation of the draft environmental impact
statement will apply the decision space concept and use it to guide the development of several
alternatives.
The draft environmental impact statement will address the effects associated with continuing 1986
Forest Plan management direction through the no action alternative, as well as address the effects
associated with the range of alternatives developed through scoping and our collaboration efforts.

Decision space
Decision space is a concept where only certain options can be considered for any given issue. Acceptable
and appropriate options are those that are legal, consistent with agency policies, implementable,
science-based, within expected agency budgets, and have acceptable risk and uncertainty. An additional
consideration for identifying reasonable management options is public values and opinions. The decision
space for an issue is defined by such appropriate, acceptable, and reasonable management options. The
following section describes the factors that define decision space and discusses their role as basic
building blocks for the alternatives.

Legal and agency policy requirements
Many laws, acts, regulations, and policy documents guide the forest planning process. All decisions that
are made will comply with this direction. Direction for planning also comes from the Forest Service
Directive System. These will also be followed, where appropriate.
The National Environmental Policy Act requires that all environmental analyses “consider a full range of
reasonable alternatives to the proposed action that address the significant issues and meet the purpose
and need for the proposed action.”
All alternatives must also meet the requirements of other applicable laws, including the Endangered
Species Act of 1973, the Multiple Use and Sustained Yield Act of 1960, the National Forest Management
Act of 1976, the Clean Air Act of 1955, the Clean Water Act of 1948, the National Historic Preservation
Act of 1966, and the Forest and Rangeland Renewable Resources Planning Act of 1974. 35
Compliance with these laws and other applicable direction will result in a range of alternatives that are
fully implementable and legal. Following this direction facilitates comparison of alternatives.

Scientific findings
The Shoshone’s interdisciplinary team will rely on a wide range of scientific information for the
formulation of alternatives and management direction. This will include individual scientific papers and
larger, more comprehensive studies.

35

Laws are understood to be as amended.

104 | P a g e

Public collaboration and comment
On September 24, 2010, our Notice of Intent was published, which began public scoping under the
provision of the 1982 regulations. All comments received during the public scoping process and
comments received during any subsequent community and cooperator meetings will be used to develop
and refine possible alternatives for the draft environmental impact statement. In addition, information
from plan revision efforts prior to 2010 will be considered, as described in the Notice of Intent. These
comments will be reviewed for legal and scientific validity, similar to management options identified by
Shoshone team members.
Ideas and advice gathered by the forest supervisor and the interdisciplinary team in their consultation
and discussions with tribal governments, elected officials, and Forest Service employees will be
considered in developing alternatives. Consultation with State of Wyoming and other federal agencies
has begun and will continue throughout the revision process.

Risk and uncertainty
In addition to legal requirements, scientific findings, public opinion, risk, and uncertainty also define the
decision space for the alternatives.
The alternatives differ in how risks associated with the timing, location, and intensity of environmental
and human disturbances are recognized and managed. Risk can be described with three elements:
1. An estimate of the magnitude of a possible loss or gain
2. The probability that the gain or loss will occur
3. A clear description of exposure - who or what is exposed to risk
For example, wildfire is an ecological disturbance process that has important benefits and costs. Fire
management provides an opportunity to change the risks, costs, and benefits associated with wildfire
by, for example, reducing the risk of catastrophic loss of forested communities while reintroducing fire
as a desirable ecosystem process.
Individuals, groups, and our broader society exhibit different attitudes toward risk. Public comments will
provide information to the decision makers regarding public perceptions of risk.
The alternatives may also differ in how uncertainty - a lack of absolute knowledge about how complex
environmental and social systems work and respond to management changes - is considered.
The draft environmental impact statement and proposed revised forest plan will be based on the best
available information. Recommendations and decisions will be made based on this information.
Scientific research, monitoring, analysis, and synthesis of practical experience are central to increasing
knowledge and reducing uncertainty. Adaptive management is the strategy for deliberately creating
new information and insight to informed decision making. That is, adaptive management uses our
awareness of risks, costs, and uncertainties to allow actions to be taken in ways that promote learning
to reduce those risks, costs, or uncertainties.
Values, attitudes, and beliefs influence how people think about and deal with uncertainty surrounding
ecosystem management. Specifically, the balance point between losses and gains, and the costs and
benefits of decision making under conditions of uncertainty, will vary from one individual or group or
agency to another. Some people may believe that gaps in knowledge are not significant and that enough
is known to proceed prudently, if not confidently, with ecosystem management. Some may believe that
no amount of knowledge will be sufficient to justify the possibility of adverse outcomes, and that it is
best to avoid tinkering with nature’s ecosystem processes that can never be completely understood. Still
others may believe that people can incrementally understand and improve the management of
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inherently diverse and dynamic ecosystems to respond to the needs of a diverse and dynamic society
(Bormann et al. 1994).
The draft environmental impact statement will display a range of possible and desirable future
conditions, propose means to achieve those conditions through land allocations and associated
standards and guidelines, identify risks and trade-offs for the alternatives, and propose means to deal
with uncertainties about what is known and unknown about the environment and its response to
management.

Alternative development
A range of reasonable alternatives will be developed, analyzed, and presented in the draft
environmental impact statement. Alternatives will vary in how they address the six revision topics, other
issues, and the preliminary proposed actions for each topic. During alternative development, forest plan
standards will be updated to reflect the management of each alternative. They will be changed to:
• Update existing land management planning concepts and to incorporate new concepts
• Incorporate new management area prescriptions and boundaries
• Remove unnecessary and repetitive direction
• Reflect new scientific knowledge and incorporate changes in societal attitudes and beliefs
A key step in alternative development is public scoping. Analysis of the comments received will provide
direction for alternative development. The interdisciplinary team will use the decision space framework
and will consider public input to develop alternatives that:
• Are technically and legally possible to implement and present clear choices
• Consider national and regional issues
• Make efficient use of resources
To provide a more realistic analysis of the effects and the ability to implement each alternative, a budget
analysis will be completed for the alternatives. The 1986 Forest Plan was not created using budgetary
constraints. Because of this, output levels were estimated that were not attainable, given current
budgetary allotments. Alternatives will be analyzed using current budget levels and possibly with
increased or reduced budget levels. The intention of such analysis is to demonstrate what is reasonable
in terms of outputs or outcomes for each alternative.
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