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Abstract:  The Flathead National Forest has developed this assessment in accordance with the 
2012 National Forest System land management planning rule (planning rule) adopted by the U.S. 
Department of Agriculture. As stated in the planning rule, an assessment must be completed for 
the development of a new forest plan or for a forest plan revision. This assessment evaluates 
existing information about relevant ecological, economic, and social conditions, trends, and 
sustainability and their relationship to the land management plan within the context of the broader 
landscape. In this assessment for plan revision, the responsible official has identified and 
evaluated existing information relevant to the plan area for 15 topic areas.  
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Chapter 1. Introduction 
Document Structure 
The Forest Service has prepared this assessment in compliance with the National Forest System 
(NFS) land management planning rule (planning rule). The document is comprised of two parts. 
Part 1 includes chapter 1 and portions of chapter 2. Part 2 includes the remainder of chapter 2,  
back matter, and appendices. 

• Chapter 1 includes information on the background of the assessment, the forest plan revision 
planning process, and public participation.  

• Chapter 2 details the findings by topic.  
• Back matter includes the list of preparers, a list of abbreviations, a glossary, literature cited, 

and appendices. 

Background 
The National Forest Management Act (NFMA) of 1976 requires every national forest or 
grassland managed by the Forest Service to develop and maintain an effective land management 
plan (also known as a forest plan) and amend, or revise, the plan when conditions significantly 
change.  The process for the development and revision of plans, along with the required content 
of plans, is outlined in the planning regulations, often referred to as the planning rule.  Managers 
of individual forests and grasslands follow the direction of the planning rule to develop a land 
management plan specific to their unit that sets forth the direction the forest will follow in the 
future management of lands and resources within its boundaries.  The current rule is the 2012 
NFS land management planning rule. 

Forest Plan Revision 
NFMA regulations require that each forest plan be revised every 10 to 15 years (36 Code of 
Federal Regulations (CFR) 219.10).  The Flathead NF Land and Resource Management Plan 
(LRMP, forest plan), dated December 1985, was approved in January 1986 and has been amended 
numerous times, most recently in 2006.  The Flathead NF is beginning the first phase of a 4-year 
planning process to revise the forest plan. As stated in the 2012 planning rule, planning for a 
national forest is an iterative process that includes an assessment; developing, amending, or 
revising a plan; and monitoring.  These three phases of the framework are complementary and 
may overlap. The intent of the planning framework is to create a responsive planning process that 
informs integrated resources management and allows the Forest Service to adapt to changing 
conditions, including climate change, and improve management based on new information and 
monitoring.  The Flathead NF planning process consists of the following three steps: 

1. Assessment Phase. The evaluation of existing information, such as relevant ecological, 
economic, and social conditions, trends, and sustainability, and its relationship to the land 
management plan within the context of the broader landscape.  

2. Revision Phase. The updating of information, including identification of the need to change 
the forest plan based on the assessment, development of a proposed plan and alternatives, 
consideration of the environmental effects of the proposed plan and alternatives, provision for 
public review and comment of the proposed plans, provision to object before a proposed plan 
is chosen, and, finally, approval of the selected plan.  
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3. Monitoring Phase. The continuous observation and collection of feedback for the planning 
cycle that is used to test relevant assumptions, track relevant conditions over time, and 
measure management effectiveness. 

Assessment 
This document comprises phase 1 – the assessment.  The assessment is designed to evaluate and 
present existing information about relevant ecological, economic, and social conditions; trends 
and sustainability; and associated relationships to the land management plan.  Assessments are 
not decision making documents but provide current information on select topics relevant to the 
plan area.  This assessment contributes to the planning process by: 

• Providing information to help identify the need for change in the plan revision process. 
• Identifying and evaluating a solid base of existing information relevant to the plan revision. 
• Building a common understanding of that information with the public and other interested 

parties before starting the plan revision. 
• Developing relationships with interested parties, government entities, Indian tribes, private 

landowners, and other partners. 
• Developing an understanding of the complex topics across landscapes that are relevant to 

planning on the forest. 

To complete the assessment, the responsible official shall rapidly evaluate readily available 
information that is relevant. The term “relevant” means the information must pertain to the topics 
under consideration at spatial and temporal scales appropriate to the plan area and to a land 
management plan. Relevance in the assessment phase is information that is relevant to the 
conditions and trends of the following 15 topics:  

1. Terrestrial ecosystems, aquatic ecosystems, and watersheds 

2. Air, soil, and water resources and quality  

3. System drivers, including dominant ecological processes, disturbance regimes, and stressors, 
such as natural succession, wildland fire, invasive species, and climate change; and the ability 
of terrestrial and aquatic ecosystems on the plan area to adapt to change  

4. Baseline assessment of carbon stocks  

5. Threatened, endangered, proposed and candidate species; potential species of conservation 
concern (SCC); and species of public interest present in the plan area  

6. Social, cultural, and economic conditions  

7. Benefits people obtain from the Flathead NF planning area (ecosystem services)  

8. Multiple uses and their contributions to local, regional, and national economies  

9. Recreation settings, opportunities and access, and scenic character  

10. Renewable and nonrenewable energy and mineral resources  

11. Infrastructure, such as recreational facilities and transportation and utility corridors 

12. Areas of tribal importance  

13. Cultural and historical resources and uses  

14. Land status and ownership, use, and access patterns  
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15. Existing designated areas located in the plan area including wilderness, wild and scenic 
rivers, and potential need and opportunity for additional designated areas (36 Code of Federal 
Regulations [CFR] 219.6(b)). 

In general, for each of the 15 topics the assessment may:  

• Describe or identify important information evaluated in this phase. 
• Describe the nature, extent, and role of existing conditions, and reasonably foreseeable future 

trends, within the plan area and in the broader landscape. Trends may imply a range of 
changes that are reasonably foreseeable in the future. Statistical analysis is not implied or 
necessary to identify and describe trends in the assessment phase. Trends may be described in 
broad terms such as increasing, decreasing, or remaining stable.  

• Describe the contribution that the plan area makes to ecological, social, or economic 
sustainability related to the topic.  

• Identify information gaps as described in 36 CFR 219.6(a)(3).  

Forest location, history, and distinctive features 
The Flathead NF, located in the northern Rocky Mountains amidst the mountains and valleys of 
western Montana, includes approximately 2.4 million acres of public land. The Flathead NF 
includes portions of Flathead, Lake, Lewis and Clark, Lincoln, Missoula, and Powell counties. 
The forest has five ranger districts: Swan Lake, Hungry Horse, Glacier View, Tally Lake, and 
Spotted Bear. The Forest Supervisor’s office is located in Kalispell, Montana. Figure 1 shows the 
Flathead NF and surrounding vicinity lands.  

Figure 1. Flathead NF vicinity map 



Flathead National Forest Assessment 

4 

Encircled by the Kootenai, Lewis and Clark, and Lolo NFs, Glacier National Park (NP), and 
Canada, the Flathead NF is the true heart of the northern Rocky Mountain ecosystem. Large 
designated wilderness areas, such as the Bob Marshall Wilderness Complex and the Mission 
Mountains Wilderness, in concert with other special areas such as wild and scenic river systems, 
the Jewel Basin Hiking Area, and other undeveloped backcountry areas, provide habitat 
strongholds for a host of plant and animal species. The Northern Continental Divide Ecosystem 
covers most of the Flathead NF.  

The Flathead NF is divided into six geographic areas (GAs). GAs provide a means for describing 
conditions and trends at a more local scale if appropriate. GAs are ecological areas that are 
synonymous with basin and watershed. Table 1 and figure 2 display the acres of the Flathead NF 
by GA. 

Table 1. Acres within the six GAs on the Flathead NF 

GA Total Acres 
(all ownerships) 

Total Acres 
(Flathead NF) Percent of GA in NFS Lands 

North Fork 389,682 319,218 82% 
Middle Fork 375,236 370,188 99% 

Hungry Horse 331,850 286,459 86% 
South Fork 790,722 790,722 100% 

Swan Valley 531,814 363,666 68% 
Salish Mountains 836,681 264,206 32% 
TOTAL ACRES 3,255,985 2,394,459 74% 

The diversity of life on the Flathead NF is striking. Annual precipitation, which varies greatly 
across the forest, from 20 to 80 inches, creates a wide variety of plant life, from lush groves of 
cedars cloaked in moss to lone whitebark pines clinging to the tops of windswept mountain 
ridges. Likewise, the landforms themselves vary greatly, from the magnificent peaks of the 
Mission Range with their craggy reaches of bare rock to the more rounded, glacial landforms of 
the Swan Valley and Salish Mountains. 

Forested ecosystems are generally dominated by a mixture of coniferous tree species with a 
mosaic of sizes across the landscape. On the Flathead NF, western larch, Douglas-fir, ponderosa 
pine, lodgepole pine whitebark pine, western white pine, and/or alpine larch may be long-lived 
seral species—historically persisting through multiple fires. Wildlife species associated with 
coniferous forests include the Canada lynx, grizzly bear, fisher, marten, Black-backed 
woodpecker, Northern hawk owl, Clark’s nutcracker, Boreal chickadee, Boreal owl, Pileated 
woodpecker, Brown creeper, Northern goshawk, Cassin’s finch, and boreal toad to name a few. 
These forests provide food and shelter, nesting and denning sites for a diverse array of wildlife 
species on the Flathead NF. 

Water is abundant on the Flathead NF. Rivers, streams, lakes, reservoirs, glacial potholes, fens, 
and bogs are common. Over 200 miles (mi) of wild and scenic rivers have been congressionally 
designated on the North Fork, Middle Fork, and South Fork of the Flathead River. Nearly three 
dozen lakes alone lie within the Jewel Basin Hiking Area which provides exceptional scenic 
vistas of the Flathead Valley and the Swan Range. Streams originating within the Flathead NF 
flow into the Swan, Stillwater, and Flathead rivers. These rivers eventually flow into Flathead 
Lake, the largest freshwater lake west of the Great Lakes. The Flathead NF provides high quality 
habitat for bull trout, cutthroat trout and other important fish, amphibian, and aquatic species. The 
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combinations of high quality terrestrial and aquatic habitats offer outstanding hunting and fishing 
opportunities. 

 

 
Figure 2. Flathead NF boundaries, land ownership and GAs 
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Recreation opportunities abound in any season. Hiking, horseback riding, boating, white-water 
rafting, hunting, fishing, camping, driving for pleasure, skiing, and snowmobiling are just a few 
of the recreational activities that occur on the Flathead NF. About 3,500 mi of NFS roads and 
2,100 mi of NFS trails provide a mixture of motorized and non-motorized travel opportunities on 
the forest for resource management and public use. 

The Flathead NF has productive lands that contribute to the local and regional supply of forest 
products and is an important contributor to the local economy. Managing vegetation composition 
and structure, including fuels, using modern harvesting techniques contributes to people’s 
livelihoods and enriches their lives. 
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Chapter 2. Findings 
Introduction 
The following sections will identify and describe important information evaluated in this phase; the 
nature, extent, and role of existing conditions and reasonably foreseeable future trends within the plan 
area and in the broader landscape. Trends may imply a range of changes that are reasonably foreseeable in 
the future. Statistical analysis is not implied or necessary to identify and describe trends in the assessment 
phase. Trends may be described in broad terms such as increasing, decreasing, or remaining stable; 
describe the contribution that the plan area makes to ecological, social, or economic sustainability related 
to the topic; and identify information gaps.  

Public involvement in the assessment 
The Flathead NF began collaborating with stakeholders through the sharing of information to be included 
in the assessment. The Flathead NF hosted four field trips during August and September 2013.  The 
Flathead NF provided and discussed information on the following topic areas within the four different 
ranger districts: 

• Forest vegetation and disturbances including fire, timber harvest and forest products – Tally Lake 
District 

• Recreation settings opportunities and access, existing wilderness, and scenic character – Hungry 
Horse/Spotted Bear Districts  

• Terrestrial and aquatic habitats, threatened and endangered species, SCC, and invasive species – 
Swan Lake District 

• Inventoried Roadless Area, recommended wilderness, and wild and scenic rivers – Glacier View 
District 

Information about the field trips was posted on the forest plan revision page of the Flathead NF website 
(www.fs.usda.gov/goto/flathead/fpr). In addition, media releases were sent out announcing each field trip 
and newspaper articles about the field trips and assessment phase of the revision process were published 
locally.  
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Soil 
Existing Information 
Information regarding management and condition of the soil resource within in the plan area includes the 
following: 

• Soil Survey of Flathead NF Area, Montana (United States Department of Agriculture [USDA] 1998) 
• Flathead Country Land System Inventory (USDA Forest Service 1983) 
• Land System Inventory of the Scapegoat and Danaher portion of the Bob Marshall Wilderness 

(USDA Forest Service 1980) 

Current Forest Plan Direction 
Originally adopted in 1986, the Flathead NF Land Resource Management Plan (LRMP) is the primary 
document that establishes management standards and guidelines governing activity on NFS lands within 
the boundaries of the Flathead NF. The forest plan provides a variety of management direction related to 
the soil resource. Much of this direction is based on the NFMA and Forest Service policy (manual and 
handbook direction). The LRMP directs the forest to:  

• Ensure that all resource management activities will maintain soil productivity and minimize erosion; 
and 

• Design or modify all management practices as necessary to protect land productivity. 

In addition to these forest-wide standards, the Skyland/Puzzle Creek area contained the following special 
management area direction: 

• Provide special protection measures for the sensitive soils in the Skyland/Puzzle Creek area. 

Soil quality management on the Flathead NF is also guided by direction found in the Forest Service 
Manual (FSM) Chapter 2550 Soil Management and the Chapter 2550 Region 1 Soil Management 
Supplement (1999) Soil Quality Standards. 

Physical soil disturbance has been the focus of soil management on NFS lands for many years. FSM 
Chapter 2550 Region 1 Soil Management Supplement places a detrimental disturbance cap of 15 percent 
on management activities. Soil disturbances (compaction, displacement, rutting, severe burning, surface 
erosion, loss of surface organic matter, and soil mass movement) are considered detrimental when 
changes in soil properties and soil conditions would result in significant change or impairment of soil 
quality. 

In 2010, FSM Chapter 2550 Soil Management was revised at the national level. The emphasis of soil 
management was changed to include long-term soil quality and ecological function. The FSM defines six 
soil functions: soil biology, soil hydrology, nutrient cycling, carbon storage, soil stability and support, and 
filtering and buffering. The objectives of the national direction on NFS lands are to 1) maintain or restore 
soil quality and 2) manage resource uses and soil resources to sustain ecological processes and function so 
that desired ecosystem services are provided in perpetuity. 

Current Conditions 
The Flathead NF has a wide diversity of soil types from the minimally-developed, nutrient poor soil and 
rock outcrop complexes of the steep mountain slopes and ridges to the deep, fertile soils of the lower 
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valleys. Cooler temperatures, shorter growing seasons and steep topography are the prime factors behind 
the lack of soil development in the upper elevations of the forest. Conversely, warmer temperatures, a 
longer growing season, and gentle topography found within the lower forest elevations provide more 
favorable conditions for soil development. 

Although lacking volcanoes, many soils in the forest owe their productivity to volcanic activity. Volcanic 
ash from the eruption of Mount Mazama (now Crater Lake) 6,850 years ago has significantly influenced 
forested soils of the area. These ash-influenced soils can be found throughout the western United States 
(figure 3). Locally, these soils are characterized by a bright brown “cap” of volcanic ash 6 inches or more 
in thickness (figure 4). These ash-cap soils, in contrast to other soils, are important to forest management 
due to their low bulk density, high porosity, and high infiltration and water retention capabilities. These 
soil properties reduce drought stress on plants during extended summer dry periods found in the forest. 

 
Figure 3. Estimated spatial distribution of Mount Mazama volcanic ash 
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Figure 4. Typical ash-cap soil profile 

Soils in the mountainous portion of the Flathead NF can be divided into four functional groups. These 
groups are presented in descending order, by elevation, and ascending order, by relative productivity: 

1. Soils on cirques and alpine ridges 

2. Soils on glacial trough walls 

3. Soils on moraines and glaciated mountains 

4. Soils on stream bottoms, terraces and kames 

Soils in these functional groups developed in residual Pre-Cambrian Belt rocks and in Belt rock-derived 
material deposited by glaciers, streams and wind. These functional groups primarily support forested 
vegetation and almost all soils in these groups exhibit some presence of volcanic ash surfaces. The major 
mountain ranges in the forest include the Flathead Range, Livingston Range, Mission Mountains, Salish 
Mountains, Swan Range and Whitefish Range. Soils in the valley portions of the forest can be divided 
into four functional groups as well: 

• Soils on sloping glacial outwash fans extending from adjacent mountains 
• Soils on glacial moraines 
• Soils on lacustrine and glacial stream-laid terraces 
• Soils on floodplains and terraces of rivers 
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Soils in these functional groups developed in Belt rock-derived material deposited by glaciers, glacial 
streams and modern streams and rivers. These functional groups primarily support forested vegetation, 
and some soils in these groups exhibit presence of volcanic ash surfaces. The final two groups also 
support some grassland vegetation. 

Soil Productivity 
Relative productivity is a rating of relative timber productivity for specific forest components found 
within soil map units (i.e., an area division of a soil map). A summary of relative productivity ratings for 
the Flathead NF can be found in table 2 and these areas are shown pictorially in figure 5. Map units rated 
as high have moist, mixed forest vegetation. In most of the units rated high, the surface layer is loess that 
has been influenced by volcanic ash. The estimated potential yield for high units is 85 to 140 cubic feet 
per acre per year. 

Map units rated moderate have dry, mixed forest or lower subalpine forest vegetation. These units tend to 
be located on southerly aspects or at low elevations. The estimated potential yield for moderate units is 50 
to 85 cubic feet per acre per year. 

Map units rated low have upper subalpine forest vegetation or dry, mixed forest vegetation and soils 20 to 
60 inches deep with coarse textured or strongly to moderately acid lower soil layers. The estimated 
potential yield for low units is 20 to 50 cubic feet per acre per year. 

Unrated acreage are located in designated wilderness areas or in areas that lack dominantly forested 
vegetation. 

Table 2. Relative productivity ratings  

Relative Productivity Rating Area within the Flathead NF 
(Acres)  

Moderate 777,379  
High 627,005  

Low 238,991  

Not Rated 1,294,443  

Lake 44,360  

 

Soil Erosion 
The susceptibility of soil to erosion, or the relative loss of exposed soil to erosional forces, is expressed 
by soil erosion ratings. The ratings are determined based on observations of erosion in the plan area. A 
summary of the surface layer susceptibility to erosion ratings for the forest can be found in table 3 and 
these areas are displayed in figure 6. Basically, if practices or conditions occur that remove vegetative 
cover and expose the surface soil layer to erosional forces, then the erosion susceptibility rating applies. 
Logging skid trails, fire lines and severely burned areas are examples of practices and conditions that 
expose soils to erosional forces such as wind and rain. These examples also represent the most common 
forms of soil disturbance found in the plan area. 

A rating of slight is assigned to soils formed in material weathered from metasedimentary rocks, which 
has a small erosion potential. A rating of moderate is assigned to soils influenced by volcanic ash loess 
and/or formed in glacial till. No soils on the forest have a rating of high or severe. Unrated acreage is 
located in designated wilderness areas. 
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Figure 5. Relative productivity ratings on the Flathead NF 
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Figure 6. Surface layer susceptibility to erosion on the Flathead NF 
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Table 3. Surface layer susceptibility rating 

Susceptibility Rating Area within the Flathead NF 
(Acres)  

Slight 4,745  

Moderate 1,723,975  

Not Rated 1,209,098  

Lake 44,360  

Mass Failure 
Mass failure, which is also known as slope failure or mass wasting, is the downslope movement of soil 
and rock debris in response to gravitational stresses. The hazard rating associated with mass failure is 
based on slope angle, the amount of coarse fragments in the soil and soil texture. In all cases, soils that 
overlie bedrock dipslopes of 30 to 60 degrees have an increased potential for mass failure. A summary of 
ratings to describe mass failure hazards for the forest can be found in table 4 and these areas are shown 
pictorially in figure 7. Unrated acreage is located in designated wilderness areas. 

Soils stability and mass wasting is of specific concern in the Skyland/Puzzle Creek area, which lies east of 
the Lewis Overthrust fault trace (Oelfke and Butler 1985). Failure of cut and fill slopes on roads is 
common in this area. The Skyland/Puzzle Creek area is highlighted in figure 7. 

Table 4. Mass failure hazard ratings 

Mass Failure Hazard   Area within the Flathead NF 
(Acres)  

 Low  1,225,417  

 Moderate  559,618  

 High  16,409  

 Lake  44,360  

 Not Rated  1,136,375  

 

Trends and Drivers 
Logging has been the dominant land use practice on the Flathead NF since the forest’s establishment and 
impacts from these activities are evident in the soils today. Fire, both wildfire and prescribed fire, is an 
important ecological driver. Several landscape-scale wildfires have occurred throughout the forest over 
time. When the organic layers are removed through wildfire and prescribed fire, the soil can become 
susceptible to erosion. 

Certain attributes associated with the soils in the forest make them susceptible to reduced productivity. 
Ash-cap soils are susceptible to compaction, erosion, and soil mixing. Compaction restricts plant rooting, 
lowers water-holding capacity and decreases infiltration. Loss of surface soil through displacement and 
mixing decreases soil productivity. Displacement can result from temporary road construction, skid trail 
excavation, landing construction and some ground-based harvest activities. Because volcanic ash is not 
replaced, the effects of any erosional losses of the ash cap would be permanent until another volcanic 
eruption occurs. 
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Figure 7. Mass failure hazard rating 
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The soil organic layer is extremely important to all soils on the forest. Soil organic matter is 
fundamentally important to sustaining long-term soil productivity and is influenced by fire, harvest 
activities, and decomposition and accumulation rates. The organic component of soil is a large reserve of 
nutrients and carbon and is the primary site for microbial activity. Forest soil organic matter influences 
many critical ecosystem processes, including the formation of soil structure. Soil organic matter is also 
the primary location for nutrient recycling and humus formation, which enhances nutrient storage and 
overall fertility. Soil organic matter depends on inputs of biomass (e.g., vegetative litter, fine woody 
debris) to build and maintain the surface soil horizons, support soil biota, enhance moisture-holding 
capacity, and prevent surface erosion. Woody debris in the form of slash can provide a practical and 
effective mitigation for reducing harvest impacts on soil physical function and processes. 

Some controversy has emerged in recent years over the role of coarse woody debris in maintaining long-
term soil productivity. The controversy involves the fact that coarse wood contains very little in the way 
of nutrients. Regardless, recent research still recommends leaving enough of this material on the ground 
after treatment to encourage biodiversity and ecological function (e.g., microbial action, mushroom 
production) (Page-Dumroese et al. 2010).  

FSM Chapter 2550 Soil Management identifies six soil functions: soil biology, soil hydrology, nutrient 
cycling, carbon storage, soil stability and support, and filtering and buffering. Soil is the foundation of the 
ecosystem, but to provide sustainable multiple uses and ecosystem services, these six soil functions need 
to be fully functioning. 

Past forest practices have affected soil functions, and these functions are intertwined, making it difficult to 
discuss them separately. Effects such as compaction, erosion, and loss of organic matter, can impair the 
majority of soil functions. While these effects have not been eliminated in current practices, the Forest 
Service has decreased these types of effects substantially. This reduction of effects, coupled with soil 
restoration activities, should result in a sustainable, or possibly even increased, capacity of the soils to 
support multiple uses and ecosystem services. 

The relationship between soil and anthropogenic climate change is twofold.  First, anthropogenic climate 
change may affect the soil resource. Second, soil has the ability to either store or release greenhouse 
gases; thereby, potentially influencing climate change.   

The potential impacts of anthropogenic climate change on the forest soil resource are not well known at 
this time. Warmer, wetter winters may result in large areas of reduced traffic ability for winter harvest 
operations; a common soil protection practice on the Flathead NF.  Increased frequency and severity of 
summer droughts could threaten effective vegetation cover through increased wildfire, and pathogen and 
insect activity. Literature suggests that opportunities may exist to manage the soil carbon pool (Harmon 
and Marks 2002, Johnson and Curtis 2001, Yanni et al. 2003). However, predicted soil carbon response to 
anthropogenic climate change is extremely uncertain (Friedlingstein et al. 2006, Todd-Brown et al. 2013).  

More carbon is stored in soil than in the atmosphere and above-ground biomass combined (Yanni et al. 
2003). Soil carbon is in the form of organic compounds created through photosynthesis in which plants 
convert atmospheric carbon dioxide (CO2) into organic carbon compounds. The organic compounds enter 
the soil system when plants and animals die. Immediately, soil organisms begin consuming the organic 
matter, releasing water, heat, and CO2 back to the atmosphere. Thus, if no new plant residue is added to 
the soil, soil organic matter will gradually disappear. If plant residue is added to the soil at a faster rate 
than soil organisms convert it to CO2, carbon will gradually be removed from the atmosphere and stored 
(sequestered) in the soil. It is unknown at this time as to how forest practices affect soil carbon storage. 
Research is looking into these questions.  
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Aquatic Ecosystems 
Introduction 
Aquatic conditions within the plan area have been summarized in monitoring reports, watershed analyses, 
landscape assessments, various subbasin documents, and in environmental baselines in Endangered 
Species Act (ESA) consultations for bull trout. The Watershed Condition Framework (WCF) used 12 
watershed condition indicators to categorize subwatersheds into three watershed classes: Class 1 – 
Functioning Properly, Class 2 – Functioning at Risk, or Class 3 – Impaired Function (USDA FS 2011). 
Existing information was used to develop the rankings for each of the assessment factors in the WCF. 

Scale 
The United States Geological Survey (USGS) created a hierarchical system of hydrologic units originally 
called regions, sub-regions, accounting units, and cataloging units. Each unit was assigned a unique 
hydrologic unit code (HUC). As first implemented, the system had 21 regions, 221 subregions, 378 
accounting units, and 2,264 cataloging units. Over time the system was revised and expanded. As of 2010, 
there are six levels in the hierarchy, represented by HUCs from 2 to 12 digits long, called regions, 
subregions, basins, subbasins, watersheds, and subwatersheds (USDA Natural Resources Conservation 
Service [NRCS] 2013). Table 5 describes the system’s hydrologic unit levels and provides examples 
related to the Flathead NF.  

Table 5. Hydrologic unit levels and examples pertinent to the Flathead NF  

Name Level Average Size 
(square mi) 

Number of Hydrologic 
Unit Codes Nationally 

(approximate) 
Example Name 

Example 
Code 
(HUC) 

Region 1 177,560 21 Pacific Northwest 17 

Subregion 2 16,800 222 
Kootenia–Pend 

Oreille–Spokane River 
Basin 

1701 

Basin 3 10,596 352 Pend Oreille 170102 
Subbasin 4 700 2,149 North Fork Flathead 17010206 

Watershed 5 227 (40,000–
250,000 acres) 22,000 Big Creek 1701020606 

Subwatershed 6 40 (10,000–
40,000 acres) 160,000 Hallowat Creek 170102060603 

 

Due to the migratory nature of key native aquatic species, the aquatic habitat assessment is bound by the 
Flathead Basin, including that portion of the North Fork Flathead River in Canada, while primarily 
focusing on aquatic ecosystem characteristics and trends within the plan area at the subbasin scale (4th 
field HUC, i.e., North Fork Flathead River) and watershed and subwatershed scales (5th field hydrologic 
unit code [HUC], i.e., Big Creek and 6th field HUC, i.e., Hallowat Creek). The Flathead Basin includes 
all GAs and other watersheds that have waters that flow into Flathead Lake.  

Existing Information 
Information regarding management and condition of aquatic ecosystems in the plan area includes the 
following: 
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• Inland Native Fish Strategy (INFISH) (USDA 1995) 

• INFISH priority and key watersheds  

• Flathead NF and Montana Fish, Wildlife and Parks (MTFWP) fish population monitoring 

• PACFISH/INFISH Biological Opinion (PIBO) Monitoring Reports 

• Montana Fish Wildlife and Parks (MTFWP) McNeil Core Sampling 

• Bull Trout Conservation Strategy (USDA 2013) 

• Forest Service Northern Region road-stream crossing surveys (Hendrickson et al. 2008) 

• Flathead NF fish habitat evaluations and monitoring reports 

• Flathead NF fish population status calls at 6th field HUC 

• Montana Natural Heritage Program (MTNHP) 

• National Wetlands Inventory (USFWS) 

Information Gaps 
Because of the complexity of aquatic ecosystems, and the enormous number of known and unknown 
living and non-living factors that interact with each other often in unpredictable ways, we recognize that 
we have gaps in available information on aquatic ecosystem functioning and lack the means to evaluate or 
measure it, even if we had the information. These gaps in our information may lessen over time, as new 
information becomes available and methodology, and analytical tools, devised. The complexity of 
ecosystems also means that components and descriptions are necessarily simplified in this assessment. 
There is continuing effort to improve technology and methodology to describe and evaluate aquatic 
ecosystems and the relationship with uplands, and new information or data will be evaluated for potential 
use in later phases of the revision effort. 

Existing Conditions 
Aquatic habitats vary across the plan area with conditions ranging from those unaffected by direct human 
disturbance to those exhibiting various degrees of modification and impairment. Ninety four percent of 
watersheds within the plan area are in Class 1 condition which “exhibit high geomorphic, hydrologic and 
biotic integrity relative to their natural potential condition” (USDA FS 2011). These conditions were 
assessed during the WCF process and the condition of aquatic habitat corresponds to the condition 
classes. See the Watersheds section for a map of watershed conditions in the plan area. On a finer scale, 
habitat condition varies among stream reaches even within the same 6th field HUC. Therefore, site-
specific restoration opportunities exist within Class 1 watersheds.  

On the Flathead NF, timber harvest, fuel reduction, and recreation are the primary land management 
activities and they are supported by an extensive network of roads. The forest began an aggressive road 
decommissioning program as directed by forest plan amendment 19. Since that time, approximately 
749 mi of road have been reclaimed. Grizzly bear security was often the driver behind reclamation of 
roads, but in the majority of situations watershed benefits were achieved by removing stream aligned 
culverts and installing waterbars.  
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Streams may be affected directly by timber harvest and roads, especially when these activities are in close 
proximity.  The most notable alteration of upland conditions that has influenced stream process and 
function is road development which has been shown to correlate with instream conditions, including 
substrate composition, large woody debris, and number and quality of pools. The general effects of roads 
include erosion of exposed soils and the extension of channel networks via interception of water and 
routing through ditch lines. These findings are consistent with those outlined on a broader scale in studies 
conducted by Lee (et al. 1997), Rhodes (et al. 1994), and many others. 

Wildfire is a major disturbance mechanism, both negatively and positively, that changes short- and long-
term hydrologic patterns, aquatic habitat, and water quality. Forgoing fuel treatment to avoid short-term 
effects may inadvertently lead to conditions favorable to uncharacteristic, high-severity disturbances 
(O’Laughlin 2005). Other researchers reported that over various time frames (from a few years to over a 
century), the aquatic habitat resulting from disturbances caused by fire (sometimes even high-severity 
fire) is more productive than similar habitats where the fire events were suppressed or altered by human 
influences (Reeves et al. 1995, Dunham et al. 2003, Benda et al. 2003, Rieman et al. 2003).  Scientists, 
across many agencies, interested in interactions between fire and the aquatic environment recognize that 
vegetation treatments will need to take place in some altered ecosystems of the northwestern United 
States (Bisson et al. 2003, Finney et al. 2007, Noss et al. 2006, Reeves et al. 1995, Rieman and Clayton 
1997). Resilient and functioning aquatic habitats are maintained through natural disturbance processes 
such as fire, floods, and avalanches. 

Transportation development can have effects on stream process and function, and roads are a likely 
sediment source. The general effects of roads include soil erosion and the extension of channel networks 
via interception and routing of water. These effects increase with road proximity to aquatic habitats. Road 
density within GAs varies greatly across the Flathead NF, as shown in table 6.  

Approximately 520 mi of NFS roads are located within modelled 300 foot buffers, as shown in table 7. 
These roads may represent a greater risk to aquatic habitat complexity because, unlike the majority of 
roads in the plan area, roads are within 300 feet of streams. 

Table 6. Flathead NF road densities by GAs 

GA NFS Road (mi) Flathead NF Area 
(square mi) 

Road Density 
(mi/square mi) 

Salish Mountains 1186.99 412.76 2.88 

Swan Valley 1061.19 568.00 1.87 

Hungry Horse 573.72 447.59 1.28 

North Fork 523.49 499.61 1.05 

Middle Fork 113.25 246.96 0.46 

South Fork 133.83 340.49 0.39 

Table 7. Flathead NF road densities within 300 ft of streams by GA 

GA NFS Roads 
(mi) 

Area within 300 ft of streams 
(square mi) 

Road density within 300 ft of streams 
(mi/square mi) 

Salish 
Mountains 111.13 64.14 1.73 

North Fork 107.53 77.78 1.38 

Swan Valley 139.15 120.96 1.15 
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GA NFS Roads 
(mi) 

Area within 300 ft of streams 
(square mi) 

Road density within 300 ft of streams 
(mi/square mi) 

Hungry Horse 101.39 106.81 0.95 

Middle Fork 37.55 102.25 0.37 

South Fork 23.61 177.81 0.13 

 

Subbasins within the Flathead NF include habitat with high to very high potential to support diverse 
aquatic species assemblages and at-risk fish species, including those currently listed under the ESA. 
Aquatic habitat on the Flathead NF has improved since the Flathead Land and Resource Management 
Plan was written in 1986. INFISH amended the forest plan in 1995 and has provided a positive influence 
in habitat trends, particularly sediment and large woody debris. The minimal amount, or lack, of road 
building, cattle grazing, mines, ditches and diversions, in the plan area also contribute to improved habitat 
conditions.  

Current Forest Plan Direction 
The 1986 Flathead NF LRMP established standards and guidelines governing activity on NFS lands 
within the boundaries of the Flathead NF. The forest plan provides a variety of management direction 
related to aquatic resources. Much of this direction is based on the Clean Water Act (CWA), NFMA, ESA 
and Forest Service policy.  

The LRMP identified westslope cutthroat trout and bull trout as management indicator species for all 
other fish species and prohibited “unacceptable fish losses.” Losses of individual fish may occur but it is 
“unacceptable” when viability substantially decreases or an entire population is lost.  

The LRMP was amended in 1990 to better define the standards for protection of native fish populations.  
Amendment 3 established criteria applicable to 22 high-priority bull trout streams. Amendment 3 also 
defined protection measures for any stream containing westslope cutthroat trout. These protections 
specified standards designed to protect stream temperature, large woody debris recruitment, and sediment 
delivery. The amendment specifies a goal of no more than 17°C mean warmest month temperature. 

The Flathead LRMP was again amended in 1995 by the INFISH (USDA FS 1995). INFISH standards 
place a greater emphasis on protection of fish habitat than earlier standards. Numerous priority 
watersheds were established to recover bull trout. RHCA criteria were established by INFISH. 

The four categories of stream or water body and the standard widths for each are: 

Category 1 - Fish-bearing streams: Interim RHCAs consist of the stream and the area on either side of the 
stream extending from the edges of the active stream channel to the top of the inner gorge, or to the outer 
edges of the 100-year floodplain, or to the outer edges of riparian vegetation, or to a distance equal to the 
height of two site-potential trees, or 300 feet slope distance (600 feet, including both sides of the stream 
channel), whichever is greatest. 

Category 2 - Permanently flowing non-fish-bearing streams: Interim RHCAs consist of the stream and the 
area on either side of the stream extending from the edges of the active stream channel to the top of the 
inner gorge, or to the outer edges of the 100-year flood plain, or to the outer edges of riparian vegetation, 
or to a distance equal to the height of one site-potential tree, or 150 feet slope distance (300 feet, 
including both sides of the stream channel), whichever is greatest. 
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Category 3 - Ponds, lakes, reservoirs, and wetlands greater than 1acre: Interim RHCAs consist of the 
body of water or wetland and the area to the outer edges of the riparian vegetation, or to the extent of the 
seasonally saturated soil, or to the extent of moderately and highly unstable areas, or to a distance equal to 
the height of one site-potential tree, or 150 feet slope distance from the edge of the maximum pool 
elevation of constructed ponds and reservoirs or from the edge of the wetland, pond or lake, whichever is 
greatest. 

Category 4 - Seasonally flowing or intermittent streams, wetlands less than 1acre, landslides, and 
landslide-prone areas: This category includes features with high variability in size and site-specific 
characteristics. At a minimum the interim RHCAs must include: 

• the extent of landslides and landslide-prone areas, 
• the intermittent stream channel and the area to the top of the inner gorge, 
• the intermittent stream channel or wetland and the area to the outer edges of the riparian vegetation, 
• for priority watersheds, the area from the edges of the stream channel, wetland, landslide, or 

landslide-prone area to a distance equal to the height of one site-potential tree, or 100 feet slope 
distance, whichever is greatest, 

• for watersheds not identified as priority watersheds, the area from the edges of the stream channel, 
wetland, landslide, or landslide-prone area to a distance equal to the height of one-half site potential 
tree, or 50 feet slope distance, whichever is greatest. 

INFISH promotes aquatic function. Activities that maintain and restore function are emphasized. Timber 
management activities such as salvage or thinning within RHCAs may be appropriate as long as it does 
not retard riparian objectives. RHCAs have been effective at protecting riparian habitat on the Flathead 
NF. 

Ecosystem Integrity – Trends and Drivers 
Subwatershed sensitivity has been incorporated into the Watershed Condition Framework which provided 
condition classes for watersheds on the Forests and a framework for assessing trends. Sources of data 
used to assess trends include forest plan monitoring, surveys, PIBO monitoring and project effectiveness 
monitoring. Some of these data have previously been summarized and incorporated into landscape 
assessments and watershed analyses. 

Stream Channel Conditions 
The most comprehensive and consistent data set on stream channel conditions is provided by the PIBO 
monitoring program. This program is a highly sophisticated monitoring effort that spans the Interior 
Columbia River Basin1. The program was developed by scientists and statisticians and is well supported 
by numerous published journal articles. Monitoring began on the Flathead NF began in 2001 and includes 
70 sites in reference and managed watersheds. This program allows the evaluation of status and trends 
and comparison of reference and managed conditions. 

The most recent assessment of stream habitat conditions was completed in early 2014 by the PIBO 
monitoring team.  At the request of the Flathead NF, the PIBO team completed a comprehensive analysis 
of stream habitat conditions on the forest. This analysis compared habitat conditions in managed streams 
and compared them to reference conditions found in Omernick Level III eco-regions (2004) that include 

                                                      
1 http://www.fs.fed.us/biology/fishecology/emp/ 
 

http://www.fs.fed.us/biology/fishecology/emp/
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and surround the Flathead NF (USDA 2014). This analysis used an index approach (AlChokachy 2010) to 
estimate the status of habitat conditions in relation to reference conditions. 

In all subbasins in the Flathead NF, the overall condition (i.e., final index score, which is a possible total 
score of 100 derived from the following metrics: bank angle, wood frequency, percent fines, residual pool 
depth, percent pools, and median substrate size or D50) at managed sites was equal or better than sites 
located in the same eco-region and the entire PIBO study area, with exception of the Flathead “Lake” 
subbasin which is located primarily in the Swan Island Unit).  The average final index score in the 
Flathead Lake subbasin was considerably lower than at reference sites.  This result could be attributed to 
low scores for D50 and percent fines.  Given that the final index for the Flathead Lake subbasin is still 
relatively high, it is not clear that these lower scores are due to management; however, this finding 
suggests further investigation is needed.  Final index scores of managed and reference sites on the forest 
are shown in table 8.  

Table 8. Index scores of managed and reference sites by major sub-basins on the Flathead NF 

HUC 4 
Subbasin 

Sample 
Size  

Final Index 
Score 

Standard 
Deviation 

Standard 
Error 

Confidence 
Interval 

Management 
Status 

North Fork 

9 50.79 13.22 4.41 8.19 Managed 
<3  1.00  1.00 1.00 1.00 Reference 

 28 47.18 15.93 3.01 5.13 Reference Eco 
 215 52.15 16.95 1.16 1.91 Reference All 

South Fork 

  9 62.77 11.76 3.92 7.29 Managed 
 19 44.64 17.48 4.01 6.95 Reference 

  28 47.18 15.93 3.01 5.13 Reference Eco 
 215 52.15 16.95 1.16 1.91 Reference All 

Stillwater 

9 50.43 18.98 6.33 11.76 Managed 
<3  1.00  1.00 1.00  1.00 Reference 

 34 51.01 18.26 3.13  5.30 Reference Eco 
 215 52.15 16.95 1.16  1.91 Reference All 

Swan 

8 60.44 12.80 4.53 8.58 Managed 
<3  1.00  1.00 1.00 1.00 Reference 

 62 49.28 17.21 2.19 3.65 Reference Eco 
 215 52.15 16.95 1.16 1.91 Reference All 

Lake 

8 39.78 19.74 6.98 13.22 Managed 
<3  1.00  1.00 1.00  1.00 Reference 

 62 49.28 17.21 2.19  3.65 Reference Eco 
 215 52.15 16.95 1.16  1.91 Reference All 

 

Kendall (2010) conducted an analysis of PIBO data on the forest that focused primarily on sediment-
related habitat variables.  The results of this analysis were generated using analysis of covariance 
(ANCOVA) techniques to account for differences in stream characteristics such as stream size and 
gradient. To assess differences between reference and managed stream conditions on the Flathead NF 
only, an identical analysis was conducted in 2008 using the same covariates identified by Kershner 
(2004). These covariates include mean bankfull width, gradient, and precipitation. In this analysis, the 
percentage of reach in forested condition was identified as a fourth covariate. ANCOVA yielded 
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significant differences between reference and managed sites for percent undercut banks, however, no 
differences were found with the other variables (table 9). 

Table 9. ANCOVA-adjusted means and standard error values of reference and managed sites on the Flathead 
NF 

Variable Managed Mean  
(n=42) 

Managed 
Standard Error 

Reference Mean 
(n=28) 

Reference 
Standard Error 

P-
value 

Residual Pool Depth (m) 0.36 0.029 0.34 0.04 0.59 

Percent Pools 43.7 2.8 44 3.6 0.95 

Median Particle Size (m) 0.047 0.004 0.052 0.01 0.42 

Percent Pool Tail Fines 13.1 1.2 14.3 1.2 0.75 

Percent Undercut Banks 32.3 2.8 22.0 3.6 0.03 

 

The regression approach yielded significant differences between the reference and managed sites for 
residual pool depth, median particle size, and percent pool tail fines (table 10). However, the differences 
in percent pools and percent pool tail fines are extremely small. Figure 8 displays residual pool depth 
against bankfull width (one of the covariates). The regression lines in this plot indicate a very subtle 
difference between the reference and managed streams, when only one covariate is considered. The 
relationship between the stream gradient covariate and median particle size illustrate a more substantial 
difference between the reference and managed conditions (figure 9).  

Table 10. ANCOVA and regression analysis results of sediment-related habitat variables in managed and 
reference sites on the Flathead NF 

Variable Mean Residuals 
Managed (n=42) 

Managed 
Standard 

Error 
Mean Residuals 
Reference (n=28) 

Reference 
Standard Error P-value 

Residual Pool Depth (m) -0.117 0.04 0 0.033 0.0004 

Percent Pools -3 2.7 0 3.1 0.27 

Median Particle Size (m) -0.014 0.005 0 0.004 0.003 

Percent Pool Tail Fines 1.4 2.7 1 2.4 0.03 

Percent Undercut Banks 5.77 3.64 0 2.88 0.12 

Analysis of the PIBO data demonstrates that sediment-related habitat parameters are extremely variable 
and that the effects of management activities on them are not always apparent. The ANCOVA suggests 
that management activities are not measurably affecting sediment-related habitat parameters. By contrast, 
the regression approach yielded very small, but significant differences between reference and managed 
conditions. However, these results should be viewed with caution due to the small sample sizes and 
limited number of years that this data has been collected. The distribution of bed material sizes in any 
stream is influenced year to year by varying levels of streamflow. As stated earlier, finer material tends to  
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Figure 8. Residual pool depth in referenced and managed watersheds on the Flathead NF 

Figure 9. Median reach particle size in reference and managed watersheds 
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accumulate during drought periods and flush during higher flows. The dataset shown in figure 10 is the 
result of multiple years of data collection. Therefore, some of the variability may be the result of 
differences in streamflow conditions among sample sites. 

Because roads are considered a primary source of fine sediment, a detailed study, still in progress, on the 
subject reported the first year of extensive findings for subwatersheds on the Lolo NF (USDA 2013).  In 
this study area, fine sediment levels are elevated in managed watersheds (similar to the Flathead NF).  
However, the amount of sediment currently being delivered to streams from the road system was found to 
be very small (<0.5 percent of sediment eroding from road surfaces). Sediment levels tend to be higher in 
low gradient reaches especially where roads parallel stream channels.  More research is needed to better 
understand relationships between stream habitat conditions and sediment delivery processes. 

Since 1980, MTFWP has been monitoring fine sediment in key bull trout streams across the forest.  This 
program includes 26 sites.  McNeil core sample percent fines (< 6.35 mm) results appear to fluctuate 
between 20 and 40 (figures 10, 11, and 12). The distribution of sediment material in streams is generally 
related to the local gradient and is strongly influenced by seasonal flow regimes. Fines tend to build up 
during periods of drought and flush out during higher streamflows. Reach-scale stream gradients can 
change over time as channels adjust to changes in sediment and/or woody material. Based on the data, it 
is difficult to determine if any long-term trends have occurred.  

It is surprising to note that sites in the North Fork affected by fire do not show any obvious increases in 
fines. The sites that have recent fire activity upstream have stayed relatively constant, probably due to a 
gradual spring snowmelt, light spring rains and rapid vegetative recovery following fire. 

 

Figure 10. McNeil core data North and Middle Fork Flathead River subbasins 
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Figure 11. McNeil core data South Fork Flathead River subbasin 

 

 

Figure 12. McNeil core data Swan subbasin 
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In the North and Middle Forks of the Flathead, streambed core sample levels (<6.35 mm) in spawning 
areas peaked around 1990, due to both natural and land management related sources coupled with an 
extended period of drought. 

Beginning in 1991, flushing flows improved spawning gravel quality in most sampling areas, with the 
exception of Coal Creek. Lack of flushing associated with a period of drought (2000–2005) is evident in 
recent coring results. 

It may be possible to determine possible causes of short-term fluctuations in the core samples, but that 
would require extensive analyses of hydrologic records, management activities, and forest fires upstream 
of any given site. Based on the data, it is difficult to determine if current forest plan direction may be 
affecting fine sediment. INFISH was adopted in 1995, which provided additional protection to riparian 
ecosystems and established riparian management objectives. Data shown in figure 10 do not indicate any 
obvious decreases in fine sediment since 1995 or increases with the exception of Coal Creek. Since 
amendment 19 was signed (1995), the forest has decommissioned over 749 mi of road, primarily in the 
North Fork, lower South Fork, and Swan subbasins. Some of this decommissioning work was 
implemented upstream of core sampling monitoring sites, but there does not appear to be any notable 
downward trends in percent fines since 1995. However, there appears to be more fluctuation in the North 
and Middle Forks of the Flathead prior to 1995, the cause of which is unknown. 

Figure 11 displays McNeil core samples from the South Fork Flathead. Wounded Buck Creek is a bull 
trout spawning stream as are Little Salmon and Youngs creeks, the latter two of  are located in the Bob 
Marshall Wilderness. Samples were experimental in the wilderness due to packing out the weight of 
sediments to return to the lab to dry. Only westslope cutthroat trout are found in Hungry Horse, Tiger, 
Margaret and Emery creeks. Some of the fluctuations in fine sediment around 1990 could have been the 
result of relatively high annual peak discharges (figure 13). By contrast, annual peaks in 1996 and 1997 
are not associated with such fluctuations in fine sediment. This illustrates the extreme complexity of 
sediment transport in streams. 

Figure 13. Annual peak discharge 1980 to 2006 by watershed 
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Aquatic Organism Passage 
During the last several years, aquatic habitat improvement has focused on the removal of migration 
barriers and culverts that may be at high risk of failure. This emphasis was the result of a regional fish 
barrier assessment and research about the importance of fish movement within and among watersheds. 
Between 2002 and 2005, the Northern Region conducted a survey of road-stream crossings (i.e., culverts, 
bridges) to identify potential barriers to aquatic passage. Table 11 summarizes survey results for the 
Flathead NF (Hendrickson et al. 2008). The majority, but not all, road-stream crossings were surveyed.  

Table 11. Summary of stream-road crossings for juvenile salmonids on the Flathead NF 

Type of road-stream crossing Number 

Number of Total Barriers 16 
Number of Partial Barriers 165 

Number of Indeterminate Barriers 45 
Number of Unimpeded Crossings (i.e.,  No Barriers) 47 

Total Number of Culverts Surveyed 273 
Total Mi of Road Included in Survey 3,434 

Since 1999, the forest has removed approximately 45 fish migration barriers primarily for bull trout 
and/or westslope cutthroat trout. This number is a gross estimate because fish barrier removal has not 
been tracked on an annual basis. Typically, this work is done through removal of the crossing structure or 
the crossing structure is upgraded to a larger culvert or bridge. Crossing upgrades have typically included 
culverts that provide the necessary stream simulation for aquatic organism passage. 

Removal of aquatic barriers involves careful design by engineers, fisheries biologists, and hydrologists to 
ensure aquatic passage. Most recently, many crossings incorporate stream simulation principles to ensure 
stream continuity and aquatic organism passage. Therefore, these fish habitat improvement projects are 
considered effective means of restoring or expanding fish habitat. The stream simulation principles not 
only benefit fish, but a host of other organisms. Simulation of channels, banks, and floodplains inside the 
crossing structure also allows for the passage of amphibians and terrestrial animals. 

In addition to removing fish barriers and high risk culverts, the forest has been reducing the road system 
through decommissioning. Amendment 19 to the forest plan was signed in 1995 and contains specific 
road density standards. Approximately 749 mi of road have been decommissioned since 1995, primarily 
in the North Fork and lower South Fork Flathead and Swan River subbasins. Although this work was 
largely designed to benefit grizzly bear habitat, it also contributes to improved habitat for bull trout and 
westslope cutthroat trout by reconnecting habitat and reducing long term sediment delivery to streams. 

Anthropogenic Climate Change 
INFISH contains interim objectives to allow no measurable increase in maximum water temperature (7 
day moving average). Maximum water temperatures should be below 15 degrees Celsius (ºC) (59 degrees 
Fahrenheit [ºF]) in adult holding habitat and below 8.8 ºC (48 ºF) in spawning and rearing habitats. This 
direction applies to all inland native fish habitat. Bull trout are very sensitive to temperature and are 
particularly intolerant of temperatures above 15 ºC (Fraley and Shepard 1989). Since the establishment of 
INFISH and increasing evidence of climate change, there has been concern about the applicability of the 
temperature values. In other words, some streams may not be capable of maintaining temperatures below 
15 ºC, particularly during low flows and warm weather. 
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Maintenance of cold water for native salmonids is likely to be a challenge in the future as the climate 
continues to warm. Water temperatures are likely to increase with increasing air temperature and expected 
changes in hydrologic and precipitation regimes. Decreases in snow water equivalence and advances in 
spring pulse onset throughout the Pacific Northwest have been well documented (Mote et al. 2003, 
Stewart et al. 2005). Data from four snow telemetry (SNOTEL) sites on the Flathead NF present a flat to 
slightly-decreasing trend in April 1 peak snowpack (figure 13). The potential combination of less snow 
pack and earlier spring snowmelt is likely to cause lower summer flows, which would also contribute to 
higher water temperatures. These same four sites show varying trends in total water year precipitation, 
with the high elevation site (Noisy Basin – 6,040 feet) (figure 14) exhibiting an upward trend while the 
three sites at lower elevations (4,350  to 5,035 feet) appear flat to downward  (figures 15–17). 

 

 
Figure 14. Trend in April 1 snow water equivalence 1983–2012 
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Figure 15. Noisy Basin SNOTEL water year precipitation 1983–2012 

 

Figure 16. Hand Creek SNOTEL water year precipitation 1983–2012 
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Figure 17. Kraft Creek SNOTEL water year precipitation 1983–2012 

Datasets for mean annual discharge on three major, undammed subbasins in the Flathead NF show a 
consistent decline since 1950 (figures 18–21). While this trend has traditionally been attributed to 
increased temperatures, new research has demonstrates observed streamflow declines associated with 
declines in mountain precipitation as a result of reduced orographic precipitation enhancement across the 
Pacific Northwest (Luce et al. 2013).  
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Figure 18. Emery Creek SNOTEL SNOTEL water year precipitation 1983–2012 

 

 
Figure 19. Middle Fork Flathead River mean annual discharge 1950–2013 
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Figure 20. North Fork Flathead River mean annual discharge 1950–2013 

 

 
Figure 21. Swan River mean annual discharge 1950–2013 
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Aquatic Species 
As part of the Flathead NF LRMP revision process, aquatic species known to have recent occurrence 
within the administrative boundary of the planning unit were screened for inclusion in four categories:  
Federally listed threatened, endangered, proposed, candidate or recently delisted species (bull trout is the 
only species in this category; potential SCC; focal species; and species of public interest. These categories 
are described in the 2012 planning rule as follows: 

Potential SCC are defined as:  

Any species “…other than federally recognized threatened, endangered, proposed, or candidate species, 
that is known to occur in the plan area and for which the regional forester has determined that the best 
available scientific information indicates substantial concern about the species’ capability to persist over 
the long-term in the plan area” (36 CFR 219.9; Directives, part 12.52).  

Focal species are defined as: 

“A small subset of species whose status permits inference to the integrity of the larger ecological system 
to which it belongs and provides meaningful information regarding the effectiveness of the plan in 
maintaining or restoring the ecological conditions to maintain the diversity of plant and animal 
communities in the plan area. Focal species would be commonly selected on the basis of their functional 
role in ecosystems” (36 CFR 219.19). No focal species have been identified on the Flathead NF. 
 
Species to be considered as Species of Public Interest (36 CFR 219.6; Directives, part 13.35) include: 

• Fish, wildlife and plant species commonly enjoyed and used by the public for hunting, fishing, 
trapping, gathering, observing or sustenance. 

• The conditions and trends in the plan area are associated with these species. 

• The use and enjoyment of these species contributes to social and economic sustainability. 

Threatened, Endangered, Proposed and Candidates Species  
Two basic life history forms of bull trout are known to occur: resident and migratory. Resident bull trout 
spend their entire lives in their natal streams, while migratory bull trout travel downstream as juveniles to 
rear in larger rivers (fluvial types) or lakes (adfluvial types). Bull trout populations in the Flathead basin 
are believed to be predominantly an adfluvial migratory group, with juveniles typically moving down to a 
lake at age 2-3, and returning at about age 6 to spawn in their stream of origin.  Bull trout spawning 
occurs in the fall, and the eggs incubate in the stream gravel until hatching in January (Fraley and Shepard 
1989).  The alevins remain in the gravel for several more months and emerge as fry in early spring. 
Unlike many anadromous salmonids, which spawn once and die, bull trout are capable of multi-year 
spawning (Fraley and Shepard 1989).   

The historic range of the bull trout stretched from California, where the species is now extinct, to the 
Yukon Territory of Canada (Hass and McPhail 1991). Bull trout were listed as threatened under the 
Endangered Species Act in 1998. Several factors have contributed to the regional decline of bull trout, 
including the Flathead Lake population. Habitat degradation, interaction with exotic species, over-harvest, 
and fragmentation of habitat by dams and diversions have all been implicated (Rieman and McIntyre 
1995). Substrate size and quality, the availability of cover, and stream channel stability are other habitat 
requirements linked to bull trout abundance (Rieman and McIntyre 1993).  Bull trout embryo and fry 
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survival decreases with increasing fine sediment levels in spawning gravels (Fraley and Shepard 1989).  
Juvenile bull trout are especially dependant upon stable cobble and boulder substrate for daytime cover 
and over-winter survival (Thurow 1997).  Adult bull trout utilize pool habitats and under-cut stream 
banks, often in conjunction with large woody debris cover (Rieman and McIntyre 1993).  Where bull 
trout are sympatric with non-native eastern brook trout (Salvelinus fontinalis) hybridization between the 
species has resulted in displacement of bull trout (Leary et al. 1993). Bull trout are believed to be the most 
thermally sensitive salmonid native to western Montana, with a marked preference for streams with cold 
water temperatures (Fraley and Shepard 1989). Specifically, bull trout are seldom found in streams in 
which summer maximum temperatures exceed 16 ºC, and virtually never found in streams that exceed 
20 ºC (Dunham et al. 2003; Gamett 2002).   

A change in the species composition of Flathead Lake is perhaps the single factor most responsible for the 
decline of the Flathead Lake bull trout subpopulation (McIntyre 1998).   Flathead Lake has gone through 
a major change over the last two decades. Opossum shrimp (Mysis relicta) first showed up in Flathead 
Lake in 1981 after being stocked into three upstream lakes between 1968 and 1975. Mysis numbers in 
Flathead Lake peaked in 1986. Two non-native species, lake trout (Salvelinus namaycush) and lake 
whitefish (Coregonus clupeaformis) expanded as juveniles benefited from the addition of Mysis to the 
prey base. The expansion of these species has contributed to the decline of bull trout (McIntyre 1998). 
The mechanisms for the decline are not well understood since only a few bull trout have shown up in lake 
trout stomachs, so competition appears likely. This conclusion is substantiated by the fact that bull trout 
populations remain healthy in Hungry Horse Reservoir where lake trout are absent. Bull trout in the 
Flathead Lake population have declined equally in wilderness and managed areas, suggesting that habitat 
degradation may not be the primary factor in their decline. Lake trout and bull trout competition has been 
documented elsewhere. Donald and Alger (1993) looked at 34 lakes in the distributional overlap of the 
species and found that in 28 cases, only one species was present. In the lakes where they were sympatric, 
lake trout were the dominant species and three case histories were documented where lake trout 
completely displaced bull trout. Bull trout are also declining in Swan Lake due to lake trout 
establishment. An experimental gillnetting program has been underway since 2007 to reduce lake trout 
numbers in Swan Lake. 

Bull trout numbers in the Flathead Lake subpopulation have been estimated based upon redd counts. In 
1982, the highest bull trout redd count year, about 13,000 adult bull trout were estimated in Flathead Lake 
(Weaver 1998). The lowest redd count year was 1996 and adult bull trout were estimated at 916 fish 
(Weaver 1998). It is important to note that these are gross estimates based on complex assumptions, but 
these numbers do provide an indication of the precipitous rate of decline this subpopulation suffered in 
less than two decades. Recent redd count numbers in the Flathead River basin indicate that the bull trout 
population may be recovering from the low levels of the early 1990s. This rebound in bull trout numbers 
probably is the result of fishing restrictions, improving habitat conditions, and a new, and more favorable 
equilibrium developing in the greater Flathead Lake ecosystem.  Approximately 740 mi of stream and 
30,000 acres of lakes and reservoirs were designated as critical habitat within the plan area. 

Figure 22 shows that the Swan subbasin contained high number of bull trout redds, and appears to have 
peaked in 1998, probably due to restrictive fishing regulations in Swan Lake and its tributaries in 1993 
and a subsequent decline since lake trout establishment. Lower numbers of bull trout are found in the 
North and Middle forks of the Flathead River system. Index counts have been conducted on four North 
Fork and four Middle Fork tributaries annually since 1980. In the mid to late 1980s, the establishment of 
Mysis shrimp changed the species composition and food web dynamics in Flathead Lake and allowed 
lake trout numbers to increase rapidly. As a result, bull trout numbers began declining in the North and 
Middle forks of the Flathead due to competition/predation with Lake trout. Flathead bull trout red counts 
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began in 1980. These redd (spawning bed) counts represent a known portion (about 45 percent) of the 
total bull trout spawning in each subbasin and capture basin-wide bull trout population trends.  

With the exception of the South Fork Flathead subbasin, the overall trend in bull trout redd counts is 
declining (figure 22). These declines can be attributed to the presence of lake trout within the Flathead 
basin, an introduced species notorious for rapidly expanding and dominating fish communities in lakes, 
particularly at the expense of bull trout (Martinez et al. 2009).  

 

 
Figure 22. Flathead basin bull trout redd counts 

 

Potential SCC  
Consistent with FSH 1909.12, Chapter 10, section 12.52 and CFR 219.9(b)(3), the following global (G) 
and Montana state (S) NatureServe conservation rankings for each species were considered (table 12).  

Table 12. Global and Montana state rankings 

Ranking 
Definition 

Global State  

G1 S1 
At high risk because of extremely limited and/or rapidly declining 

population numbers, range and/or habitat, making it highly 
vulnerable to global extinction or extirpation in the state.  

G2 S2 
At risk because of very limited and/or potentially declining population 

numbers, range and/or habitat, making it vulnerable to global 
extinction or extirpation in the state.  
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Ranking 
Definition 

Global State  

G3 S3 
Potentially at risk because of limited and/or declining numbers, 
range and/or habitat, even though it may be abundant in some 

areas.  

G4 S4 Apparently secure, though it may be quite rare in parts of its range, 
and/or suspected to be declining. 

 
 
The only species identified as a SCC is westslope cutthroat trout (G4T3 and S2 ranking). The Westslope 
cutthroat trout is one of two subspecies of native cutthroat found in the state. Together, they have been 
designated Montana’s state fish.Westslope cutthroat trout are more widely distributed across the forest 
and have the same life history as bull trout except that they have a resident component that does not 
migrate. Westslope Cutthroat trout populations are generally strong across the forest except where the 
expansion of brook trout has led to declines due to competition.  

Cutthroat trout are so named for the red slashes near the lower jaws. The westslope cutthroat’s historical 
range was all of Montana west of the Continental Divide as well as the upper Missouri River drainage. 
This fish has been reduced on the Flathead NF by three primary factors: hybridization with rainbow 
and/or Yellowstone cutthroat, completion and predation by brook trout and lake trout, and habitat loss and 
degradation.  

Westslope cutthroat are common in both lake and stream environments. They feed primarily on aquatic 
insect life and zooplankton. Cutthroat spawn in the spring in running water, burying their eggs in a nest 
called a redd. The eggs hatch in a few weeks to a couple of months. The newborn fry frequently migrate 
back to lakes to rear after 1 to 2 years in their native stream (Weaver and Fraley 1991). Westslope 
cutthroat is a trout with small, nonrounded spots, with few spots on the anterior body below the lateral 
line. Coloration varies, but generally is silver with yellowish hints, though bright yellow, orange, and 
especially red colors can be expressed to a much greater extent than on coastal or Yellowstone cutthroat 
(Behnke 1992). Hybridization between westslope and Yellowstone cutthroat trout can produce a spectrum 
of spotting and coloration ranging between the typical patterns of each subspecies. Some populations that 
have been affected by hybridization show little or no phenotypic signs of hybridization (Behnke1992). 
Hybridization with rainbow trout can be detected by the appearance of spots on the top of the head and on 
the anterior body below the lateral line, as well as by reduced scale counts, increased caecal counts, and 
loss of basibranchial teeth (Behnke 1992). 

Spawning and rearing streams tend to be cold and nutrient poor. Westslope cutthroat trout seek out gravel 
substrate in riffles and pool crests for spawning habitat. Cutthroat trout have long been regarded as 
sensitive to fine sediment (generally defined as 6.4 mm or less). Studies have documented negative 
survival as fine sediment increases (Weaver and Fraley 1991. This is due to the complexity of stream 
environments and the ability of fish to adapt somewhat to changes in microhabitat (Everest et al. 1987). 
Westslope cutthroat trout also require cold water, although it has proven elusive to define exact 
temperature requirements or tolerances. Likewise, cutthroat trout tend to thrive in streams with more pool 
habitat and cover than uniform, simple habitat. Juvenile cutthroat trout overwinter in the interstitial spaces 
of large stream substrate. Adult cutthroat trout need deep, slow moving pools that do not fill with anchor 
ice in order to survive the winter (Brown and Mackay 1995). The Flathead River drainage, especially the 
South Fork Flathead River drainage is considered a stronghold for westslope cutthroat trout throughout its 
range (Shepard et al. 2005).   
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While no systematic assessment of westslope cutthroat trout population trends has occurred, monitoring 
of populations point to a declining trend of resident populations particularly in the Swan and Salish 
Mountain GAs have also declined due to competition with non-native brook trout. Adfluvial fish from 
Flathead Lake have declined due to predation by lake trout and hybridization with Rainbow trout in the 
river system.  

Existing Population Status and Distribution 
Fish population monitoring is generally conducted by MTFWP and the forest. Population estimates are 
determined using standard methods such as depletion, mark-recapture, and redd counts. Since 1980, 
MTFWP has been monitoring bull trout populations in the Flathead Basin using redd counts. Bull trout 
are adfluvial, meaning adults reside in large lakes such as Flathead Lake, Swan Lake, and Hungry Horse 
Reservoir and others. Adults leave these lakes in the spring to migrate to spawning tributaries. In the fall, 
these fish spawn in tributary streams and their redds (nests in the gravel) are a useful way to monitor their 
populations. Westslope cutthroat trout populations are generally monitored through electro-fishing 
surveys in several index streams across the forest. 

Population status calls for bull trout and westslope cutthroat trout by subwatershed utilize the Northern 
Region population status ranking protocol. Population status rankings for bull trout and westslope 
cutthroat trout by subwatershed for the Flathead NF were updated in 2013 by forest biologists. Each of 
the three digits in the salmonid population status assessment numerical code represents, in order of 
appearance, presence or absence, habitat, and species status. Figures 23 and 24 show bull trout and 
westslope cutthroat trout population status and distribution by numeric code. The following is a 
breakdown of the numerical code structure used in the figures:  

First digit – Present, absent or unknown  
            Second digit – Habitat 
                Third digit – Status 
1   Present 
   1   Spawning and rearing habitat 
        1   Strong  (111) 
        2   Depressed  (112) 
        3   Small and stable  (113) 
        9   No information (119) 
   2   Migratory corridors 
        0   Place mark (120) 
2   Absent 
   1   Rigorous sampling has confirmed species absence 
        0   Place mark  (210) 
   2   Historically absent or currently inaccessible or unsuitable 
        0  Place mark  (220) 
3   Unknown – some data available, high uncertainty 
   1   Suitable habitat present 
        1   Connected (311) 
        2   Un-connected (312) 
 2   Suitable habitats not present 
      0   Place mark (320) 
9   Unknown 
 9   Unknown 
      9   Unknown (999) 
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Figure 23. Bull trout population status by subwatershed 
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Figure 24. Westslope cutthroat trout population status by subwatershed 
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Species of Public Interest 
Arctic grayling are not native to the Flathead NF but have been stocked in Rogers, Handkerchief, Sylvia, 
and Red Meadow lakes. They are a popular sport fish pursued by many anglers in these lakes. There are 
no known adverse interactions that occur between grayling and native fish. Rainbow and brook trout are 
also prized by anglers in many streams throughout the Flathead NF and are included as Species of Public 
Interest. However, unlike grayling these two non-native fish interact negatively with native fish through 
hybridization and competition. The Flathead NF works cooperatively with MTFWP to reduce conflicts 
and populations of these fish where necessary while recognizing that these fish provide sporting 
opportunities.  

Aquatic Invertebrate Species 
Potential SCC, Focal Species and Species of Public Interest 
As part of the Flathead NF LRMP revision process, native aquatic invertebrate species known to have 
recent occurrence within the administrative boundary of the planning unit were screened as potential 
SCC, focal species, and species of public interest by the same requirements and definitions presented in 
the aquatic vertebrate species discussion.  

The Montana Field Guide identifies nine species that are globally ranked as G1 or G2; however, they 
have not been found on the Flathead NF in the last 15 years or they have been documented more recently 
and there is insufficient scientific information available to conclude that there is a substantial concern 
about the species. No invertebrate species were identified as focal species or as species of public interest. 
There is one species that met the criteria to be further considered as a potential SCC, the meltwater 
stonefly (Lednia tumana), which has been found in Glacier NP and in Tunnel Creek glaciers on the 
Flathead NF. We do not have the ability to affect this species through our management as it is found 
primarily in the Wilderness adjacent to glaciers and we do not have disturbance activities such as trails 
within glacial areas.  

The meltwater lednian stonefly is an aquatic insect in the order Plecoptera (stoneflies). Stoneflies are 
primarily associated with clean, cool streams and rivers. Juvenile meltwater lednian stoneflies are found 
in snow-melt runoff streams in high elevation, alpine and subalpine streams, most typically in locations 
closely linked to glacial runoff.  The species is generally restricted to streams with mean summer water 
temperature less than 50 °F. The meltwater lednian stonefly is found in only a few locations within 
Glacier NP and the Middle Fork Flathead on the Flathead NF, Montana.   

The meltwater lednian stonefly has three distinct life stages: aquatic egg, nymph, and (terrestrial) 
adult. Stoneflies spend most of their lifespan in the egg and nymph forms and may complete their life 
cycles in a single year or in 2 to 3 years. Adults are short-lived and emerge from the water by July or 
August to mate on vegetation along the stream. The females then deposit their eggs in the stream. The 
nymph is dark red-brown on its dorsal (top) surface and pink on the ventral (lower) surface, with light 
grey-green legs. Mature nymphs range in size from 0.18 to 0.26 inches. Adults are small also, ranging in 
size from 0.16 to 0.24 inches. 



Flathead National Forest Assessment 

42 

Watersheds 
Scale 
The watershed assessment was bound by the Flathead River basin while focusing on watershed conditions 
and trends within the Flathead NF at the subwatershed scale (6th field HUC).  

Existing Information 
Information regarding management and condition of watersheds within in the plan area includes the 
following: 

• Forest Service watershed condition classification 

• Montana Department of Environmental Quality (MDEQ) 303(d) information 

• Montana forestry best management practices (BMP) monitoring 

• MDEQ public water supply program 

• R1/R4 BMP Handbook FSH 2509.22 

Current Forest Plan Direction 
Originally adopted in 1986, the Flathead NF LRMP is the primary document that establishes management 
standards and guidelines governing activity on NFS lands within the boundaries of the Flathead NF. The 
forest plan provides a variety of management direction related to aquatic resources. Much of this direction 
is based on the CWA, NFMA, ESA, and Forest Service policy. The LRMP directs the forest to:  

• maintain long term water quality to meet or exceed state water quality standards. To ensure meeting 
these standards, monitor surface-disturbing activities  where this need is identified;  

• refer to forest-wide standards under water and soils for BMPs, landtype guidelines and standards 
applicable to projects or activities within this management area; and  

• analyze and evaluate all project proposals to determine the potential water quantity and quality 
impacts. Develop mitigation measures to minimize adverse impacts.   

Current Conditions 
Watershed conditions vary across the plan area with conditions ranging from those unaffected by direct 
human disturbance to those exhibiting various degrees of modification and impairment. In 2011, the 
Flathead NF evaluated 183 subwatersheds using the Watershed Condition Classification Technical Guide 
(Potyondy and Geier 2011). This guide’s model is used to classify watersheds based on a core set 
watershed attributes. These attributes are scored, summed and averaged to produce indicator scores, 
which are reviewed and averaged within process categories. The overall watershed condition score is then 
computed as a weighted average of the process category scores. The model’s process categories and 
indicators are shown in figure 25. These indicators and the attributes, upon which they are based, are 
surrogate variables representing the underlying ecological functions and processes that affect watershed 
function.  
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Figure 25. Core national watershed condition indicators and attributes 

According to the model 95 percent of watersheds within the plan area are in watershed condition Class 1 
(shown in figure 26) and “exhibit high geomorphic, hydrologic and biotic integrity relative to their natural 
potential condition” (Potyondy and Geier 2011). These conditions were assessed during the WCF process 
and the condition of aquatic habitat corresponds to the condition classes. These conditions are scheduled 
to be re-assessed in 2015 or 2016 to assess change.  Details on the ratings for individual subwatersheds 
are available on the USDA Forest Service Watershed Condition Class and Prioritization Information 
website (http://apps.fs.usda.gov/WCFmapviewer/). 

  

http://apps.fs.usda.gov/WCFmapviewer/
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Figure 26. Flathead NF subwatershed condition classes 
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Transportation System and Road Density 
On the Flathead NF, timber harvest, fuel reduction, and recreation are the primary land management 
activities and they are supported by an extensive network of roads. Timber harvest has declined since 
1995. At that time, the forest began an aggressive road decommissioning program as directed by 
amendment 19 of the forest plan, which has resulted in 749 mi of road being decommissioned since 1995.  

Streams may be affected directly by timber harvest and roads, especially when these activities are in close 
proximity. Indirect effects may occur due to changes in streamflow and/or sediment delivery processes. In 
addition, wildfire is a major disturbance mechanism that changes short- and long-term hydrologic 
patterns, aquatic habitat, and water quality. 

Transportation development can have effects on watershed process and function and roads are a likely 
sediment source. The general effects of roads include soil erosion and the extension of channel networks 
via interception and routing of water. This effect increases with proximity to aquatic habitats. Road 
density by GA varies greatly across the Flathead NF as previously presented in table 6.  

Road densities were calculated for all subwatersheds (table 13). Subwatersheds completely within 
designated wilderness areas and inventories roadless areas were not included in this list. 

Table 13. Flathead NFS road density by subwatershed 

Hydrologic 
Unit Code Subwatershed Name 

NFS 
Roads 

(mi) 

NFS Lands 
Area 

(square mi) 

Road Density 
(mi/square mi) 

170102080101 Abbot Creek 109.3 39.2 2.8 
170102100201 Alder Creek 26.7 8.8 3.0 
170102080201 Ashley Lake 23.2 7.0 3.3 
170102110101 Beaver Creek 77.3 22.4 3.5 
170102110402 Bigfork Dam 16.2 27.9 0.6 
170102090702 Buck Creek 11.6 17.6 0.7 
170102060606 Canyon Creek 66.1 28.5 2.3 
170102080102 Cedar Creek-GlacierView 24.5 11.1 2.2 
170102110301 Cedar Creek-Swan 29.8 22.6 1.3 
170102110202 Cold Creek 88.9 32.5 2.7 
170102060306 Colts Creek-North Fork Flathead River 1.4 5.7 0.2 
170102110203 Condon Creek 62.1 18.7 3.3 
170102060506 Cyclone Creek 4.1 6.1 0.7 
170102080304 Dayton Creek 22.3 5.4 4.1 
170102060607 Deep Creek-North Fork Flathead River 37.6 13.3 2.8 
170102090705 Dorie Creek 23.8 23.7 1.0 
170102080107 Egan Slough 6.3 15.7 0.4 
170102110201 Elk Creek 9.1 25.2 0.4 
170102090704 Emery Creek 9.5 26.0 0.4 
170102100307 Evers Creek 15.7 6.9 2.3 
170102080301 Flathead Lake-Somers 8.9 2.8 3.2 
170102080103 Flathead River-Goodwich Bayou 2.5 5.5 0.4 
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Hydrologic 
Unit Code Subwatershed Name 

NFS 
Roads 

(mi) 

NFS Lands 
Area 

(square mi) 

Road Density 
(mi/square mi) 

170102080108 Flathead River-Rose Creek 11.0 10.7 1.0 
170102060412 Ford Creek-North Fork Flathead River 28.9 12.9 2.2 
170102080305 Forrey Creek 34.2 7.2 4.7 
170102060301 Frozen Lake 10.0 13.4 0.7 
170102110105 Glacier Creek 40.6 12.5 3.2 
170102110303 Goat Creek 16.1 20.8 0.8 
170102070203 Granite Creek 21.5 28.7 0.7 
170102090606 Graves Creek 19.9 34.0 0.6 
170102100202 Gregg Creek 33.3 9.2 3.6 
170102060603 Hallowat Creek 21.9 27.5 0.8 
170102060411 Hay Creek 23.4 38.4 0.6 
170102110102 Headwaters Swan River 37.4 39.8 0.9 
170102110103 Holland Lake 40.7 19.6 2.1 
170102090703 Hungry Horse Creek 30.7 21.6 1.4 
170102090707 Hungry Horse Reservoir-Aurora Creek 18.9 16.0 1.2 
170102090607 Hungry Horse Reservoir-Canyon Creek 55.6 37.0 1.5 
170102090701 Hungry Horse Reservoir-Dudley Creek 57.1 45.0 1.3 
170102090605 Hungry Horse Reservoir-Logan Creek 59.2 25.3 2.3 
170102090603 Hungry Horse Reservoir-Soldier Creek 29.6 28.1 1.1 
170102090706 Hungry Horse Reservoir-Spring Meadow Creek 60.3 25.8 2.3 
170102110204 Jim Creek 59.5 17.5 3.4 
170102110104 Kraft Creek 41.6 38.7 1.1 
170102110206 Lion Creek 42.5 32.0 1.3 
170102120101 Little Bitterroot Lake 10.9 3.7 3.0 
170102120102 Little Bitterroot River-Sickler Creek 2.1 0.4 4.9 
170102110306 Lost Creek-Swan 20.0 24.4 0.8 
170102100402 Lost Creek-Tally 58.1 19.3 3.0 
170102060605 Lower Big Creek 41.4 28.6 1.4 
170102060507 Lower Coal Creek 10.9 17.9 0.6 
170102100204 Lower Good Creek 73.4 33.5 2.2 
170102100308 Lower Logan Creek 25.8 16.4 1.6 
170102090406 Lower Spotted Bear River 39.8 61.8 0.6 

170102060406 Lower Whale Creek 31.8 28.1 1.1 

170102100106 Martin Creek 64.2 16.8 3.8 
170102080205 Middle Ashley Creek 25.5 5.9 4.3 
170102070301 Middle Fork Flathead River-Bear Creek 29.4 36.5 0.8 
170102070405 Middle Fork Flathead River-Deer Lick Creek 28.4 36.8 0.8 
170102070305 Middle Fork Flathead River-Dickey Creek 10.8 20.1 0.5 
170102070302 Middle Fork Flathead River-Essex Creek 2.8 27.4 0.1 
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Hydrologic 
Unit Code Subwatershed Name 

NFS 
Roads 

(mi) 

NFS Lands 
Area 

(square mi) 

Road Density 
(mi/square mi) 

170102070505 Middle Fork Flathead River-McDonald Creek 5.6 1.4 4.0 
170102070307 Middle Fork Flathead River-Stanton Creek 8.5 27.1 0.3 
170102100306 Middle Logan Creek 58.4 19.2 3.0 
170102110302 Middle Swan Creek-Van Lake 24.0 5.5 4.3 
170102110307 Middle Swan River-Metcalf Lake 22.7 9.5 2.4 
170102110308 Middle Swan River-Porcupine Creek 62.3 22.7 2.7 

170102080106 Mill Creek 11.1 6.1 1.8 

170102060407 Moose Creek 12.9 16.7 0.8 
170102070201 Morrison Creek 5.6 50.4 0.1 
170102080203 Mount Creek 54.2 11.1 4.9 
170102080206 Patrick Creek 23.7 4.4 5.4 
170102090602 Quintonkon Creek 44.9 33.4 1.3 

170102060408 Red Meadow Creek 31.7 28.7 1.1 

170102080302 Ronan Creek 59.2 13.9 4.3 
170102100303 Sheppard Creek 75.5 35.6 2.1 
170102060404 Shorty Creek 1.8 18.7 0.1 
170102110305 Soup Creek 1.6 3.7 0.4 
170102090506 South Fork Flathead River-Addition Creek 7.0 42.0 0.2 
170102090505 South Fork Flathead River-Harrison Creek 36.2 31.7 1.1 
170102090504 South Fork Flathead River-Lower Bunker Creek 6.1 15.8 0.4 
170102090509 South Fork Flathead River-Tin Creek 16.9 17.4 1.0 
170102060504 South Fork Upper Coal Creek 13.0 17.1 0.8 
170102080104 Spring Creek-East 8.3 3.7 2.2 
170102080207 Spring Creek-West 3.0 2.9 1.0 
170102060312 Spruce Creek-North Fork Flathead River 3.9 4.1 0.9 
170102100304 Squaw Meadows Creek 67.3 31.1 2.2 
170102100301 Squaw Meadows Creek-Upper 20.9 13.7 1.5 
170102100403 Stillwater River-Beaver Creek 2.1 1.4 1.5 
170102100103 Stillwater River-Hellroaring Creek 0.8 2.5 0.3 
170102100107 Stillwater River-Lower Stillwater Lake 16.3 4.7 3.5 
170102100401 Stillwater River-Tobie Creek 20.4 8.3 2.5 
170102100105 Stillwater River-Upper Stillwater Lake 7.2 11.1 0.7 
170102090601 Sullivan Creek 34.8 48.3 0.7 
170102100102 Sunday Creek 0.0 0.1 0.4 
170102110401 Swan Lake 71.7 39.9 1.8 
170102110106 Swan River-Condon 52.0 27.3 1.9 
170102110207 Swan River-Piper Creek 45.2 17.2 2.6 
170102110205 Swan River-Pony Creek 111.0 33.9 3.3 
170102100502 Swift Creek Headwaters 5.7 7.7 0.7 
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Hydrologic 
Unit Code Subwatershed Name 

NFS 
Roads 

(mi) 

NFS Lands 
Area 

(square mi) 

Road Density 
(mi/square mi) 

170102100505 Swift Creek-Hemlock Creek 10.1 5.9 1.7 
170102060403 Tepee Creek 15.0 14.2 1.1 
170102060311 Trail Creek 17.8 37.7 0.5 
170102080204 Truman Creek 99.7 21.1 4.7 
170102060310 Tuchuck Creek 7.0 28.3 0.2 
170102070204 Twentyfivemile Creek 6.3 20.2 0.3 
170102090507 Twin Creek 3.3 47.3 0.1 
170102080202 Upper Ashley Creek 2.7 2.0 1.3 
170102060604 Upper Big Creek 24.7 25.2 1.0 
170102090503 Upper Bunker Creek 22.0 42.4 0.5 
170102060505 Upper Coal Creek 35.6 21.6 1.6 
170102100203 Upper Good Creek 84.1 28.6 2.9 
170102100302 Upper Griffin Creek 17.6 13.3 1.3 
170102100305 Upper Logan Creek 134.1 33.5 4.0 

170102060405 Upper Whale Creek 3.3 15.9 0.2 

170102090604 Wheeler Creek 25.2 28.3 0.9 
170102100506 Whitefish Lake 7.9 4.3 1.9 
170102100507 Whitefish River-Haskill Creek 6.8 5.3 1.3 
170102100508 Whitefish River-Whitefish 0.3 0.5 0.6 

170102060509 Winona Ridge-North Fork Flathead River 5.7 6.4 0.9 

170102080401 Woods Bay 58.5 26.3 2.2 
170102110304 Woodward Creek 5.2 6.1 0.9 

Trends and Drivers 
Much of the information presented in the Aquatic Ecosystem section, such as stream channel conditions, 
aquatic organism passage, and climate impacts, can be interpreted as objective measures of watershed 
health (refer to Watersheds section, “Trends and Drivers” subsection for more detailed information).  

Watershed Condition 
Overall, trends in watersheds are relatively static. Primary drivers of change are wildfires and insect and 
disease infestations. It is possible that anthropogenic climate change has increased the magnitude of 
effects from these drivers and will continue to do so in the future. 

The WCF improves watershed restoration by targeting implementation of integrated suites of activities in 
those watersheds that have been identified as priorities for restoration. The WCF is a six-step system to 
reestablish the structure and function of an ecosystem. These steps are as follows: 

• Classify the condition of all 6th field HUC watersheds on the forests 

• Prioritize watersheds for restoration 

• Develop watershed restoration action plans 
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• Implement the plan 

• Track accomplishments 

• Monitor improvement 

The Flathead NF has identified four priority watersheds for targeted restoration. A watershed restoration 
action plan is in place for one of these watersheds and plans are in development for three more. Watershed 
restoration progress can be tracked online using the Watershed Condition Framwork map viewer2. The 
Flathead NF anticpates moving all of these Class 2 subwatersheds to Class 1 over the next 15 years. In 
addition to these priority restoration watersheds, the forest has and ongoing Collaborative Forest 
Landscape Restoration Program that includes a large portion of the Swan River subbasin. This large-scale 
restoration effort provides annual improvements to many subwatersheds. 

Impaired Streams 
Ten streams on the Flathead NF are currently listed on the State of MDEQ 303(d) list for impaired waters 
(table 14, figure 27). These 110 mi of stream represent 2 percent of the approximately 5,916 mi of 
perennial streams currently under Forest Service management. The forest continues to partner with the 
state to address the issues causing impairment in these streams. Big Creek was recently removed from the 
state’s list of impaired waters for sediment in 2012; however, it remains on the state’s list for alteration in 
stream-side vegetative covers. Similar efforts are currently underway in Jim Creek to delist this stream 
with the ongoing Chilly James project.  

Table 14. List of impaired streams on the Flathead NF 

Waterbody Mi Cause 1 Cause 2 

Big Creek 16.68 Alteration in stream-side or littoral vegetative 
covers  — 

Coal Creek 19.97 Alteration in stream-side or littoral vegetative 
covers  — 

Challenge Creek 4.77 Phosphorus (total) —  

Fish Creek 2.39 Phosphorus (total) Sedimentation/Siltation 
South Fork Flathead 

River 5.31 Other flow regime alterations  — 

Logan Creek 21.16 Other flow regime alterations Physical substrate habitat 
alterations 

Sinclair Creek 2.32 Low flow alterations  — 

Sheppard Creek 15.92 Alteration in stream-side or littoral vegetative 
covers Nitrate/Nitrite 

Jim Creek 12.11 Sedimentation/Siltation  — 
Goat Creek 9.71 Total Suspended Solids  — 

 

                                                      
2 http://apps.fs.usda.gov/WCFmapviewer/ 
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Figure 27. Map of impaired streams — State of Montana 303(d) list 
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Best Management Practices 
The Flathead NF implements State of Montana water quality BMPs along with numerous other project 
design features and resource protection measures when implementing silvicultural projects. Use of the 
water quality BMPs ensures compliance with the CWA. The State of Montana Forestry Practices Program 
leads a biennial audit of the application and effectiveness of BMPs on selected sites. Summaries of these 
audits are available from the state website at https://dnrc.mt.gov/Forestry/Assistance/Practices/bmp.asp. 

Application of BMPs on Montana timber lands has grown from 78 percent successful in 1990 to 98 
percent successful in 2012. The application of BMPs to provide protections for soil and water resources 
has improved from 80 percent in 1990 to 99 percent in 2012. The Flathead NF continues to support these 
monitoring efforts by providing sales for audit as well as technical assistance to the audit teams. 

In 2012, the State conducted audits of two Flathead NF timber sales: the Mid Swan blowdown sale and 
Swaney Dunn fire salvage sale. Audit results concluded that both sales met the requirement of all BMPs 
and provided for adequate protection of soil and water resources. In addition, the Swaney Dunn fire 
salvage was singled out for exceeding BMPs for minimizing the number of stream crossings and choosing 
stable stream crossing sites. 

Municipal Water Supply 
The City of Whitefish uses two tributaries of Haskill Creek as its main source of municipal water 
(figure 28). With the exception of the western third of the Second Creek drainage, which overlaps with 
Whitefish Mountain Resort ski area, the NFS lands in the source drainages for the two intakes are 
undeveloped lands. Current management direction for these areas is as “unroaded lands that are in semi-
primitive, non-motorized [recreational opportunity spectrum] ROS class.”  

Anthropogenic Climate Change 
Significant certainty in scientific literature points to warming mean temperatures and increases in mean 
precipitation for Flathead County (USGS 2013). The following highlights from modelled trends in 
monthly mean precipitation and temperature point to increases in winter precipitation, increases in winter 
mean minimum temperatures, decreases in mean peak summer precipitation and increases in peak 
summer mean maximum temperatures for the period 2025 through 2049. 

Top three monthly gains in mean precipitation 

• April (+0.014 inch/day) 
• November (+0.0114 inch/day) 
• January (+0.0110 inch/day) 

Highest increases in mean minimum temperatures by month: 

• January (+5.22 °F) 
• December (+4.86 °F) 
• February (+4.32 °F) 

Months showing predicted decreases in mean precipitation 

• August (-0.006 inch/day) 
• July (-0.002 inch/day) 

 

https://dnrc.mt.gov/Forestry/Assistance/Practices/bmp.asp
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Figure 28. City of Whitefish municipal water supply 
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Highest increases in mean maximum temperatures by month: 

• August (+4.50 °F) 
• July (+4.32 °F) 
• Both September (+3.78 °F) and  March (+3.78 °F)  

These model predictions indicate a shift on the Flahead NF to warmer/drier peak summer months and 
warmer/wetter winters. Potential watershed impacts from these trends include: 

• Increased 
o Wildfire activity 
o Insect and disease epidemics 
o Rain on snow events 
o Winter stream flows 
o Air temperature 
o Water temperature 
o Evapotranspiration 

• Decreased 
o Snowpack 
o Snow water equivalence 
o Base flows 
o Mean annual discharge 

Analysis of satellilte measurements show slight increases in the total amount of annual water (a 
combination of snow, surface water, groundwater and soil moisture) for northwest Montana (Famiglietti 
and Rodell 2013). Additional discussion on the effect of anthropogenic climate change on aquatic 
resources can be found in the Aquatic Ecosystem section. 
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Ecosystem Function: Drivers and Stressors 
Introduction  
Ecosystem “drivers” are the dominant ecological or human-influenced processes that shape ecosystems. 
They include vegetation successional and disturbance regimes.  “Stressors” are closely related and 
interconnected with drivers. They are agents that strain ecosystems and can cause imbalances, either 
natural or human induced. For simplicity, from henceforth the ecological drivers, disturbance processes, 
and stressors discussed in this section will be collectively referred to as drivers. 

The following drivers are considered primary in the Flathead NF ecosystem and are discussed in this 
assessment: 

• Climate  

• Vegetative succession  

• Fire 

• Forest insects and disease 

• Invasive species 

• Vegetation treatments  

• Human land uses and development 

• Flooding 

Process and methods 

Scale 
Drivers operate at different scales, from broad, regional landscapes to specific populations or species. The 
scale used for this assessment was commensurate with the nature of the driver being evaluated. Many 
drivers, such as fire and climate, operate at large, regional scales while other drivers, such as annual 
flooding of a particular pond, operate at smaller, localized scales.   

Existing information and gaps 
The information used to conduct this assessment includes published, peer-reviewed literature, and Forest 
Service internal reports and geospatial datasets. Information gaps are identified within the specific driver 
discussions.   

Climate 
The Flathead NF lies at the far eastern edge of the Northern Rocky Mountain Province, nestled against the 
western side of the Continental Divide. Elevation ranges from about 2,900 feet on the shores of Flathead 
Lake to about 9,000 feet on the highest peaks of the Swan Range. The Flathead NF lies in the ecotone 
(transition zone) between the warmer, wetter regions to the west and the cooler, drier regions on the 
eastern side of the Continental Divide. The climate on the Flathead NF can be highly variable, influenced 
both by easterly flowing warm, wet maritime weather patterns from the Pacific Ocean, and cold Arctic 
weather patterns flowing south from Canada. Precipitation varies widely with season, elevation and 
location. Precipitation ranges from an average of 19 inches in the Flathead Valley to over 90 inches in the 
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highest elevations. Compared to areas of maritime climatic influence to the west, winters are colder, 
resulting in deeper snow; summers are typically dry and warm.  

Climate strongly influences forest conditions, the timing and magnitude of water flows, fish and wildlife 
habitat conditions, recreation opportunities, and other ecosystem components or services. Climate also 
plays a significant role in ecosystem processes, affecting such things as wildfires, insect populations and 
host tree conditions, vegetative succession, and the distribution of invasive species. Periodic variation in 
precipitation can initiate droughts and flooding. These events may alter forest conditions directly, such as 
through mortality of trees, or indirectly, such as by increasing the probability, frequency and/or severity of 
fire.   

Climate change methodology, models and information sources 
While climate is based upon historic information, climate change projections are the current state of 
knowledge, derived from a composite of different climate prediction and emission scenarios as interpreted 
and reported by the scientific body of the Intergovernmental Panel on Climate Change (IPCC). Different 
climate models project different rates of change in temperature and precipitation because they operate at 
different scales, have different climate sensitivities, and incorporate feedbacks differently.  

There is a large volume of publications and sources of information on the topic of climate change and 
potential impacts. A few documents in particular were referred to for the summary of climate changes and 
impacts to ecosystem components as discussed in this assessment. They provided a useful synthesis of 
information pertinent to the ecosystems of the Flathead NF. These publications include: The Northern 
Rockies Climate Change Primer (USDA FS 2012); “Climate Change in the Northwest” (Dalton et al. 
2013); “Effects of climatic Variability and Change on Forest Ecosystems” (USDA 2012); and 
“Vulnerability, Exposure, and Sensitivity in Restoring and Maintaining the Adaptive Capacity of forest 
landscapes in the Northern Region of the northern Rocky Mountains” (Bollenbacher et al., Review Draft 
May 2013).  For more detailed information of topics discussed in this section, refer to the Forest Service 
Climate Change Resource Center website (www.fs.fed.us/ccrc). Knowledge and evaluation of climate 
change is continually evolving and incorporated into the forest plan revision process as it becomes 
available.  

Climate change and trends 
Considerable natural variation in climate conditions has occurred historically, both over the long time 
frame (e.g., many centuries) and shorter time frame (e.g., the past 100 to 200 years).  During the last 
glacial period, glaciers covered most of the region in and around the Flathead NF. This period ended 
about 12,000 years ago. There has undoubtedly been major variation and change in the forested 
ecosystems of this area since that time, and climatic variation was certainly one of the major drivers. 
Climatic variation over periods of several thousand years is understandably difficult to determine. 
However, there is general consensus that a global-wide significant warming period occurred from about 
AD 950 to 1250 (the “Medieval Warm Period”) followed by a period of cooling (the “Little Ice Age”) that 
lasted until the latter half of the 19th century. Forest composition, structure and patterns on the Flathead 
NF were certainly influenced by these earlier climatic conditions and changes, creating what might have 
been quite different vegetation conditions in the distant (or not so distant) past than what we see today. 
Trees have long life spans. In some sense, when we look at the forests across our landscape today we are 
looking into the past to the time and conditions under which the trees in these forests were established. 
For the older forests and trees, this “past” is over 150 years ago and quite possibly under a different 
climatic setting. In any case, the expected long-term climate variations of the future are expected to 
continue to drive changes in forest conditions as they have done in the past. Variation in climate would 
also be expected to occur year-to-year or decade-to-decade around a long-term trend.  
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The climate variations discussed in this section are trends in average conditions. The most important 
factor driving climate change is increased atmospheric carbon dioxide (CO2) trapping heat that would 
otherwise be radiated to outer space (Karl et al. 2009). Carbon dioxide (and other gases that trap heat) are 
known as greenhouse gases. Table 15 provides a summary of the major trends expected in climate 
conditions for the Northern Rocky Mountains.   

The climate models are unanimous in projecting increasing average annual temperatures over the coming 
decades in the Pacific Northwest during all seasons, regardless of uncertainties in modeling or emissions 
(Nakicenovic 2000).  These increases exceed observed 20th century year-to-year variability, generally by 
the 2040s. Many climate models project increases in precipitation during the winter and decreases in 
summer; however, projections of precipitation are more variable among the models, and more comparable 
to 20th century variability. Beyond mid-21st century, climate change projections are less certain because 
they depend increasingly on greenhouse gas emission rates over the next few decades. As a result of 
changes in long-term average trends, some weather conditions and events we now consider to be extreme 
may occur more frequently or with greater magnitude, while others may occur less frequently (e.g., more 
unusually warm periods and fewer cold spells).  
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Table 15. Summary of past and expected future trends in climate variables for the Northern Rocky Mountains, USA 

Climate 
variable 

Changes and trends experienced 
in the past 

Direction and range of expected 
future change Seasonal patterns of change Confidence 

Temperature 

Averaged across the area, an 
increase of ~1.2°F for maximum 
temperature and ~2.1°F  for 
minimum temperature from 1916 to 
2006. Between 1961 – 2006, a 
~1.8°F increase in annual mean 
temperature in MT, WY and ID. 

Annual mean temperatures very 
likely to warm at a rate higher than 
global average. Approx. annual 
mean temp increases for a moderate 
greenhouse gas emissions scenario: 
 ~2.7-6.3°F by 2050;  
~4.5-9.9°F by 2100. 

Warming has been greatest over 
the winter, spring and summer. 
Fall has experienced more modest 
increases in warmth. 

Very likely, although exact 
rates and magnitudes of 
warming are not certain. 

Precipitation 

No significant annual trend; spring 
precipitation amount and variability 
has increased; modest reductions 
in summer. 

No change to small increases (+5-
10%) in annual precipitation. The 
increases in annual precipitation are 
expected to be driven by changes in 
seasonality with increases across 
the winter, spring and fall, but drier 
summers overall. 

General increases in winter (+0-
10%); general decreases in 
summer (0-10%); uncertain 
changes in spring and fall. 

Increases in precipitation are 
most likely in winter, but 
highly uncertain in spring 
and fall. 

Snowpack 

Declines in snow cover area and 
April 1 snow water equivalent over 
last ~50 years and ~2 weeks earlier 
onset of spring snowmelt. 

Snow season length and snow depth 
are very likely to decrease. 

Decline in winter snowpack and a 
hastening of the onset of 
snowmelt in spring. 

Temperature-driven declines 
in snow are very likely, 
although increases in winter 
precipitation may somewhat 
offset those declines at 
higher elevations. 

Stream flow Earlier runoff, lower summer base 
flows. 

Streams will continue to advance 
their runoff timing if air temperatures 
continue to increase. Summer flows 
may also continue to decrease, 
although this trend is dependent on 
trends in precipitation (which are 
uncertain – see above). 

 

High confidence in stream 
flow advances. Medium 
confidence in summer flow 
trends. 

Stream 
temperature 

From 1980-2009, the average 
annual stream temperature 
warming across the northwest US 
was 32.2 °F/decade. 

Streams will continue to get warmer 
if air temperatures continue to 
increase. The proportional gain in 
stream temperatures is about 60% 
that of air temperature, except in 
winter for some streams where air 
temperatures are below zero. 

From 1980-2009, stream 
temperatures cooled in the spring 
but warmed during the summer, 
fall and winter across the 
northwest US. Summer 
temperature increases were most 
rapid, 32.4◦F/decade. 

High confidence that stream 
temperatures will continue to 
increase but the specific rate 
of warming depends on the 
rate of air temperature 
increases. 

Extreme 
events: 

Flooding 

Changes in magnitude of annual 
flood (higher in some streams, 
lower in others). 

Trends in flood magnitude (both 
higher and lower) are likely to 
continue. 

 
High confidence in stream 
flow advances and flooding 
trends. 
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Climate 
variable 

Changes and trends experienced 
in the past 

Direction and range of expected 
future change Seasonal patterns of change Confidence 

Extreme 
events: 
Drought 

Western US experienced a 
prolonged drought from 1999-2004. 

Drought frequency and severity likely 
to increase. Greatest impacts in summer. 

Changes in drought are 
primarily a function of 
increasing temperatures and 
therefore likely, even with 
significant (5-10%) increases 
in average precipitation. 

Extreme 
events: 

Temperature 

Longer growing or frost-free 
season; increases in warm events 
and decreases in cold events. 

Increase in warm events; decreases 
in cold events. 

Longer, more frequent and intense 
heat waves in summer; fewer, 
shorter, less intense cold 
extremes in winter. 

Very likely since correlated 
to temperature increases. 

Extreme 
events: 

Precipitation 

Some increase in the frequency of 
heavy precipitation events. 

Extreme precipitation events may 
increase, even with no change in 
mean precipitation amounts. 

Increased heavy precipitation 
events may occur in the winter. 

With warming, it is likely that 
there will be an increase in 
extreme precipitation events. 

1Sources include: IPCC 2007 and references; PRISM historical climate data; Leppi et al. 2011; Luce and Holden 2009; Stewart et al.2005; Rood et al. 2008; Hamlet and Lettenmaier 
2007; Mantua et al. 2010; Isaak et al. 2012. 
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Expected influences of climate change on ecosystem components 
The ecological context for management in the Northern Rocky Mountain forests is the interaction of 
water availability (moisture, temperature and soils), disturbance processes (frequency, severity of fire), 
and the pattern of vegetation resulting from those interactions (Bollenbacher et al. 2013). With or without 
change in precipitation, increases in temperature can result in decreased snow depth, alter timing/rate of 
snowmelt, lengthen or alter the timing of the growing season, and affect soil moisture levels. These 
factors in turn influence vegetation conditions and disturbance processes or drivers. Longer, warmer 
growing seasons may increase growth rates; however, greater soil water deficits and increased 
evapotranspiration in the summer may offset this effect and increase plant stress. This latter result is more 
likely on the Flathead NF, where water is currently a limiting factor on many sites. Stress can lead to 
higher mortality rates, either directly caused by water stress or indirectly by insects or disease. Increasing 
soil water deficits can also cause eventual shifts in species across the landscape as they become less able 
to successfully regenerate or survive under changing site conditions. Species located on sites at the 
margin of their optimal range would be most vulnerable, such as ponderosa pine on the driest sites, 
western larch on south aspects, whitebark pine in mid-elevations, and western white pine on the drier 
sites. 

Climate changes will affect disturbance processes in the ecosystem, with fire, insects and disease being 
the most notable for the Flathead NF. Studies of potential effects of climate change on wildfire in the 
western US and Canada suggest the following changes may occur: longer fire seasons with more days of 
high fire danger, increased frequency of ignitions, more frequent large fires and episodes of extreme fire 
behavior, and increased average annual area burned. These studies cover very large geographic areas and 
there is a high degree of uncertainty in extrapolating the results to more local sites, such as the Northern 
Rocky Mountains or the Flathead NF (refer to Ecosystem Function: Drivers and Stressors section, “Fire” 
and “Insects and Disease” subsections for additional information on potential trends resulting from 
climate change.  

Because climate is such a strong driver of vegetation conditions, and by association wildlife communities, 
changes in climate have the potential to cause substantial effects on wildlife populations, distribution, and 
patterns of use. These changes in turn could have important ecological, social and economic 
consequences.  The potential effects and trends of climate change on wildlife species and other ecosystem 
components or services are discussed under their respective sections of the assessment.   

Vegetative Succession 
The Flathead NF has a wide diversity of terrestrial vegetation communities due to its geographic location, 
geology, topography, range in elevation, and climate. Vegetation ranges from dense coniferous forests in 
warm, moist or dry valley bottoms to sparsely forested types on cold, steep, high-elevation sites.  These 
vegetation communities also change over time. Simply stated, vegetative succession is the gradual 
replacing of one vegetation community with another. It is the basic ecological process of change in the 
composition, structure and function of plant communities over time. It is based on the concept that every 
species has a particular set of environmental conditions under which it will reproduce and grow optimally.  
As long as these conditions remain relatively constant, the species will flourish. However, species have 
impacts on their own environments and on each other, and this is one factor that causes the plant 
community to change over time. External factors, such as weather and disturbance events (e.g., fire, 
disease), also cause change in plant communities.  

The successional process follows a pathway with each major step along the way referred to as a seral, or 
successional, stage. In a simplified model for a coniferous forest in the Northern Rocky Mountain 
ecosystem, early successional stages typically follow a disturbance (e.g., fire), which kills all or a portion 
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of the existing trees and other plants while leaving the physical environment intact.  Trees and other plant 
species immediately start colonizing the site through a variety of reproductive methods (e.g., seed, 
sprouting from underground roots) and rapidly fill up all available growing space. Then follows a series 
of intermediate successional stages (typically from about 40 to 140 years after the disturbance), 
collectively referred to as mid successional stages, where plant species are well established, trees grow 
larger, and forests grow denser. Changes in environmental conditions and competition for limited 
resources, mainly water and sunlight, cause some species to decline or disappear and others to expand. 
Forest structure may become more complex, for example by greater variations in tree heights (i.e., canopy 
layers) or increased accumulation of snags and downed woody material from dying trees. Ultimately the 
stand develops into a late successional stage, typically 150, or more, years after the disturbance, 
depending on the site. As compared to mid successional stages, the forest structure is usually more 
complex, tree diameters and heights are larger, and shade tolerant grass, forb, shrubs and trees 
predominate.  In the classical model of succession, this stage would be considered the culmination of the 
successional process and is called the climax forest community. The climax forest represents a state of 
relative stability in forest composition, structure and function, with all existing species able to perpetuate 
themselves within the forest without catastrophic disturbance.  

Of course, this description of successional stages and associated forest characteristics is a gross 
oversimplification of what is in reality a far more complex and tangled web of inter-relationships between 
site conditions, vegetation and the ecosystem drivers and stressors. Highly diverse forest conditions can 
occur within any one successional stage and age. Time spent within a stage varies, and transition between 
stages is often gradual (except in the case of a stand-replacing disturbance that initiates the early 
successional stage). The abiotic conditions of a site (e.g., soils, aspect, and climate) and the disturbance 
types and patterns are key to understanding the different vegetation communities that may occupy the site 
and their characteristics over time. Classifying and mapping of the landscape into potential vegetation 
types (PVT) or groups, is a common and useful way of describing successional pathways and the 
vegetation communities that may exist across the landscape both temporally and spatially. Refer to the 
Terrestrial Ecosystems section, “Scale and Information Sources” “Local Scale” sub-section for a 
description of the PVTs.   

Tree species are often distinguished as playing either an early or late/climax successional role. Species 
that have traits that enable rapid colonization and domination of a site after a major disturbance, such as 
fire, are called early successional. They are typically the less shade tolerant species, able to flourish only 
under conditions of full or nearly full sunlight, and have rapid early height growth. Western larch, 
ponderosa pine, lodgepole pine, western white pine and whitebark pine are the major early successional 
species on the Flathead NF. Late successional, or climax, species are typically the most shade tolerant 
species, capable of reproducing and growing to maturity in dense forest conditions. Grand fir, cedar, 
spruce and subalpine fir are climax species on the forest. Douglas-fir functions prominently as both an 
early and late successional/climax species, depending upon site conditions. In fact, most species can play 
multiple successional roles and successfully occupy stands in early or later successional stages.  

An important feature to note about the forests of the Northern Rocky Mountain ecosystem is the influence 
of long-lived, fire tolerant, early successional species in the successional process and in the composition 
and structure of forests at all stages of development and on all sites.  Species such as western larch, 
ponderosa pine, western white pine, whitebark pine, and Douglas-fir are able to survive for several 
centuries. In many areas, the fully developed, “true” climax forest conditions may be relatively 
uncommon due to the long-term persistence of these early successional species. These species tolerance 
of low or even moderate severity fire allows some to survive through the less severe fire events. Though 
they may or may not be numerous, they grow to large stature and become prominent features of the 
overstory tree canopy, providing important structural components of late successional and old growth 
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forests. When severe, stand replacing fire occurs, they are well adapted to take advantage of the open, 
burned forest conditions and reforest the site. Later sections of this assessment discussing forest size and 
structure classes, old growth, and large diameter live and dead trees highlight this feature of Flathead NF 
ecosystems.    

Fire 
The Northern Rocky Mountain ecosystem is often referred to as a fire-driven ecosystem. This 
acknowledges fire as the major disturbance process that shapes the forests of this area.  The Northern 
Rocky Mountains experiences summertime thunderstorms. Monsoonal moisture from the southwest 
moves up from the Great Basin and generally produces intense, dry lightning storms. Storms can produce 
thousands of lightning strikes, but only when the conditions are ideal will ignition occur and start a 
wildfire. Fire on the landscape is considered a natural process and many fires on the Flathead NF are 
started by lightning. However, humans have also been a source of fire on the landscape for centuries, and 
intentional or not, have influenced vegetation successional dynamics. Fire is not a simple process, and 
many factors influence its character, including fuel loadings, climatic and weather conditions, topography, 
vegetation structure and composition, and elevation. 

Fires on the forest generally move from west to east with prevailing winds.  Dry cold fronts also produce 
northwest wind flows that move fires from northwest to southeast. Without wind as the driving 
mechanism, terrain and diurnal heating are large influences on fire movement. Fire generally moves 
uphill faster than downhill. 

Fire Regimes 
Climate, interacting with the ecosystem, produces a fire regime. A fire regime represents the periodicity 
and pattern of naturally occurring fires in a particular area or vegetative type, and is described in terms of 
frequency, biological severity, and aerial extent (Anderson 1982). Coarse-scale definitions for natural fire 
regimes were developed by Hardy and others (2001) and Schmidt and others (2002) and interpreted for 
fire and fuels management by Hann and Bunnell (2001). The five natural fire regimes are described based 
on the average number of years between fires (i.e., fire frequency or mean fire interval) combined with 
the severity of the fire (the amount of vegetation replacement) and its effects on the dominant overstory 
vegetation. These five natural fire regimes are described in table 16 and displayed in figure 29.  

Table 16. Flathead NF described by fire regime (all land ownerships) 

Fire 
Regime 

Area 
(Acres) 

Area 
(Percent) Description 

I 330,100 10 
0- to 35-year frequency and low (surface fires most common) to 
mixed severity (less than 75 percent of the dominant overstory 
vegetation replaced) 

II 53,600 <2 
0- to 35-year frequency and high (stand replacement) severity 
(greater than 75 percent of the dominant overstory vegetation 
replaced) 

III 1,334,100 41 35- to 100+ -year frequency and mixed severity (less than 75 percent 
of the dominant overstory vegetation replaced) 

IV 1,391,400 43 
35- to100+ -year frequency and high (stand replacement) severity 
(greater than 75 percent of the dominant overstory vegetation 
replaced) 

V 13,800 <1 200+ -year frequency and high (stand replacement) severity 
Other 131,600 4  



Flathead National Forest Assessment 

62 

  
Figure 29. Fire regime groups for the Flathead NF 
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Historical Conditions 
Fire regimes are largely responsible for the variation and mosaic of forest conditions that exist across the 
Northern Rocky Mountain landscapes, as discussed in the Terrestrial Vegetation section of this 
assessment. Wildfire also plays an ecological role as a carbon and nutrient recycling agent, creator of 
snags and tree cavities used by wildlife, and stimulating agent for seeding and sprouting of understory 
plants.  

As displayed in table 16, the majority of the forest has developed under a mixed or high severity fire 
regime (i.e., III, IV), with fires occurring relatively frequently (35 years) to infrequently (>100 years). 
Most of Flathead NF sites are relatively cool and moist, supporting forests densely stocked with trees and 
abundant forest fuels (vegetation, dead standing and down wood). Fuels require an extended period of 
dry, warm weather before they can ignite and carry a fire. Ideal conditions for fire may not occur very 
frequently, but when they do, fire is often high or moderate severity and spreads over large areas, due to 
ample and continuous fuels.  Low severity fire (regime I) is most common in the dry forest types 
(ponderosa pine, dry Douglas-fir types), where fuels dry out more readily, increasing the probability of a 
fire starting and spreading, resulting in an overall higher frequency of fire events over time. More 
frequent burning keeps fuels from building up on the site which, in turn, reduces the severity when a fire 
does occur. Low severity fires are rare on the Flathead NF, due to the small area in dry forest types.  

Mixed severity fires kill a moderate amount of the overstory across the fire area, historically killing trees 
across a range of 20 to 80 percent of the landscape (shown in figure 30). Within the boundary of this type 
of fire, openings highly variable in size (1 acre to more than 1000 acres), thinned out forested areas, 
underburned forested areas, and unburned areas may all occur within the fire boundary. This creates an 
irregular patchy pattern of forest conditions on the landscape. Mixed severity fire regimes generally 
prolong the period of dominance by fire-adapted early successional species. Fire tolerant species such as 
larch and ponderosa pine could survive many fire events, with large, old trees of these species becoming 
prominent overstory components within the forest and across the landscape. Some of these forests can 
develop into old growth.  A classic example is the influence periodic low intensity fire had on the release  

Figure 30. Mixed severity fire 
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of western larch (tolerant of fire) from competing trees and other vegetation in the Coram Experimental 
Forest (in the Hungry Horse GA). The periodic thinning effects of fire allowed western larch to survive 
and develop into the late successional and old growth forest types in that area (Elzinga and Shearer 1997). 

Stand-replacing (high severity) fire regimes result in killing of most tree cover over a significant area, and 
returns forests to early successional stages, as shown in figure 31. The fire-adapted, shade-intolerant tree 
species in Flathead forest ecosystems commonly live 140 to more than 400 years. Because the historical 
fire return interval was shorter than the life-span of many tree species, these fire regimes trended forest 
succession toward dominance by early successional species that were fire-adapted, shade-intolerant, and 
potentially long lived (e.g., ponderosa pine, larch, western white pine, whitebark pine). Lodgepole pine, 
though shorter lived and much more vulnerable to direct fire injury and death, is well adapted to high 
severity fire regimes, using its ability to produce large quantities of seed at a relatively young age and 
profusely regenerate into large fire areas (because some trees have serotinous cones that open only under 
intense heat).  

 

Figure 31. Stand replacement fire 

 

Years with above-average fire-start rates occur most commonly during regional summer droughts. 
Lightning storms that produce significant numbers of strikes and associated wind, which adds more 
oxygen to the combustion process, contribute to the likelihood of a major fire year. During major fire 
years, stand-replacing fires were commonly on the order of tens of thousands of acres, with some 
individual fire patches 50,000 acres or larger. During major fire events, some watersheds were almost 
entirely burned over, while other large areas were unaffected. In any particular watershed, major stand 
replacing disturbances came in pulses, with long intervals between the pulses. These pulses during the last 
100 years were synchronized with a warm climate condition called a Pacific Decadal Oscillation and 
resultant hot and dry local weather (Morgan 2008).  

The mean time interval between stand replacing fires was long enough to allow development of mature 
and old growth forest structural stages, particularly in locations where fire intervals tended to be longest, 
such as the especially moist wetland and riparian areas. Individual trees were able to grow to great size 
and age in these areas, especially if they were tolerant of fire (such as western larch) and had the potential 
to survive one or more fire events that might occur over a span of several centuries. However, the 
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combination of weather, fuels, climatic conditions, and luck would eventually initiate a high severity fire 
event that would burn through and replace even these centuries-old forests within these wetter areas.  

Native American and Early Settler Use of Fire 

Humans have occupied the area in and around the Flathead NF for at least 12,000 years. The purposeful 
use of fire by Native Americans is easy to document but difficult to substantiate. Many research scientists 
who study pre-settlement forest and savannah fire evidence tend to attribute most prehistoric fires as 
being caused by lightning (natural) rather than by humans (Williams 2003).  This interpretation arises 
because there was no systematic record keeping of these pre-European settlement fire events. However, 
there is a growing body of knowledge and literature that seem to substantiate that fire was commonly 
used by Native Americans to alter the environment for a variety of benefits (Williams 2003).  

Fire was ignited for many different reasons, including hunting (e.g., divert big game, open up areas for 
easier viewing); improving forage for big game or horse grazing; promoting plants important for human 
uses, such as willow and beargrass; fireproofing areas around settlements or other important areas; 
signaling and warfare; and clearing areas for easier travel (Williams 2003). These purposeful fires by 
Native American tribes differ from natural fires by the seasonality of burning, frequency of burning 
certain areas, and the intensity of the fire. Late spring, just before new growth appears, was a common 
period to burn in the cool, moist ecosystems of this area. Late summer or early fall setting of fires also 
occurred. Native Americans burned selected areas yearly, every other year, or with intervals as long as 
5 years. With the creation of reservations (the Confederated Salish and Kootenai Indian Reservation in 
this areas in 1855) and the mandate of tribes to inhabit these reservations (by 1880 in this area), this 
historical use of fire came to an end. For a time, fire was used in some areas by settlers of European-
origin to clear land of brush and trees for farm land or pastures, including high alpine lands for sheep 
grazing. Fire was also sometimes used to reduce fuels and the threat of major fires.  

These intentionally ignited fires greatly modified landscapes across the North American continent in 
many subtle ways that have often been interpreted as “natural” by the early explorers, trappers, and 
settlers.  Known areas on the Flathead NF where Native American use of fire was most common include 
the main Flathead River valley bottom and surrounding foothills, Swan Valley bottomlands, the east side 
of the North Fork Flathead River (within Glacier NP), and the southern end of the South Fork Flathead 
River in the Bob Marshall Wilderness.  It is believed these deliberate fires were instrumental in 
maintaining a more open forest or savanna-like vegetation conditions dominated by larger ponderosa pine 
and Douglas-fir (on the drier habitats) and western larch (in more moist regions, such as the Swan 
Valley), with low shrub and grass-dominated understory plant layers. With the absence of these frequent 
human-ignited fires, understory tree layers were able to develop, and over time a buildup of dead wood 
and fuels. These conditions increase the probability that a future fire event will burn at higher intensity 
and cause greater mortality, killing even the large, old overstory trees that previously survived many 
frequent but lower intensity fire events.   

Recent wildfire history and trends on the Flathead NF 
Wildland fire burned approximately 1,230,000 acres from 1889 to 1930 (figure 32) in the vicinity of the 
Flathead NF.  The trend of large fires decreased between the 1930s and 1980s (see figure 33), and then 
increased again since the 1980s (figure 34).   

Tables 17 and 18 display number and acres of fires that occurred in or near the Flathead NF over about 
the past 30 years.  Table 17 displays national fire database figures of the total number and acreage of fires 
that fell within or intersected the GAs of the Flathead NF. Table 18 displays the fire acreage for only the 
fire area within the GA boundaries, and data in this table is from the Flathead NF geospatial library.  
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Figure 32. Flathead NF wildland fires, large fires from 1889 to 1930 (1,233,000 acres) 

 



Flathead National Forest Assessment 

67 

Figure 33. Flathead NF wildland fires, large fires from 1930 to 1979 (40,000 acres) 
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Figure 34. Flathead NF wildland fires, large fires from 1980 to 2012 (575,000 acres)  
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Table 17. Number and acreage of wildland fires that were completely or partly within the boundaries of the 
Flathead NF GAs  

GA # of Fires and 
acreage 

Decade 
TOTALa,b,c 

1986-1989 1990-1999 2000-2009 2010-2013 

North Fork 
Number Fires 35 87 106 17 245 

Acreage 37,700 600 182,200 40 220,540 

Middle Fork 
Number Fires 17 26 57 13 113 

Acreage 980 12,830 55,660 2310 71,780 

South Fork 
Number Fires 67 127 146 63 403 

Acreage 590 24,890 157,180 38,590 221,250 

Hungry Horse 
Number Fires 47 105 205 18 375 

Acreage 240 30 30,170 20 30,460 

Salish Mtns 
Number Fires 44 122 147 26 339 

Acreage 140 550 23,220 110 24,020 

Swan Valley 
Number Fires 71 93 110 33 307 

Acreage 100 230 13,260 7690 21,280 

TOTAL 
Number Fires 281 560 771 170 1782 

Acreage 39,750 39,130 461,690 48,760 589,330 
a. Data source for the table information is the national fire report database (FAMWEB).  
b. Acres are the total fire acres, not just the acres burned within the GA boundaries, and include all land ownerships. 
c. Data on fires 1970-1985 was not accessible for spatial analysis; but records indicate there was a total of 1,132 fires in the area 
during that period that burned approximately 14,200 acres.  

Table 18. Wildland fire acreage within the boundaries of the Flathead NF GAs, by decade, and including all 
land ownership b  

GAa 1980-1989 1990-1999 2000-2009 2010-2013 Total  
All lands 
burned 

(percent) 

NFS lands 
burned 

(percent) 

Hungry Horse 300 1,720 30,900 0 32,920 10 10 

Middle Fork 1,360 9,990 42,990 1,980 56,320 14 14 

North Fork 10,000 400 83,270 40 93,710 24 25 

Salish Mountains 0 10,980 25,970 100 37,050 4 13 

South Fork 7,410 19,590 156,200 40,570 223,770 28 28 

Swan Valley 860 460 13,020 7,410 21,750 4 5 

Grand Total 19,930 43,140 352,350 50,100 465,520 13 18 

a. Data source - Flathead NF recent fire history Geospatial database. 
b. Includes lands that burned in more than one fire during the period 1980 – 2013 (these “reburns” total approximately 

26,800 acres within the GA boundaries) 
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As displayed in the graphs in figure 35, the average number of fires on the Flathead NF is 69; lightning is 
the cause for 64 percent of ignitions (cause class 1); and 73 percent of fires are less than 0.1 acre (size 
class A).  The large fires years of 1988, 2001, 2003 and 2007 were likely enhanced by prior year drought 
conditions. The fire season is primarily the months of June, July, August and September (see figure 35, 
upper right chart).  Usually in September there is a weather event that brings sufficient moisture to 
mitigate significant fire spread.  If there is an extended “indian summer” event, fires may be active into 
October. 

Figure 35. Fires 1970-2012  

Size Classes (Acres): A = 0-0.25, B= 0.26-9.9, C= 10.0-99.9, D=100-299, E= 300-999, F=1000-499, G = > 5000 
Cause Class: 1 = Lightning, 2 = Equipment, 3 = Smoking, 4 = Campfire, 5 = Debris burning, 6 = Railroad, 7 = Arson, 8 = Children,  
9 = Miscellaneous 
Fires/F-Day = is the same as number of starts per day. 1 = one start in a day, 2 = 2 starts in a day etc. 

Fire Management 

The Federal Wildland Fire Policy has evolved since the 1986 Flathead NF LRMP to recognize fire’s roll 
in vegetation succession.  Even with that recognition, fire’s threat to values must have an appropriate 
response based on the risks at the time of the event.  The objective of fire management is to balance risks 
(e.g., personal safety, threats to values) and natural process for each fire. 

The Flathead NF has managed naturally ignited wildland fires as a natural process since the mid-1980s.  
As shown in table 19, the majority of these fires have been in the Bob Marshall Wilderness, with a few 
scattered elsewhere around the forest.  Within designated or proposed wilderness, wildfire is allowed as a 
natural disturbance process.  The Spotted Bear Ranger District annually manages approximately 
40 percent (range of 2 – 80 percent) of the naturally ignited fires as a natural process and suppresses 60 
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percent because they are human caused or there are other concerns.  Since 2001, the natural disturbance 
objective for fire has affected approximately 131,900 acres. 

Table 19. Wildland fires acres by decade within Flathead NF wilderness areas.  

Wilderness Area 1980-1989 1990-1999 2000-2009 2010-2013 Total Acres a, b 

Bob Marshall 7,410 18,640 179,310 40,560 245,920 

Great Bear 680 3,710 9,810 50 14,250 

Mission Mountains 0 130 5,210 0 5,340 

TOTAL Acres 8,090 22,480 194,330 40,610 265,510 

a Includes lands that burned in more than one fire during the period 1980 - 2013 (these “reburn” acres total about 22,000 acres in 
the wilderness area). 
b Data source - Flathead NF recent fire history Geospatial database. 
 

Wildland Urban Interface 
The wildland urban interface (WUI) is the burnable area where wildlands and human development meet. 
Residences, commercial properties, and infrastructure may be situated within, around or adjacent to 
burnable vegetation and may, themselves, be burnable. Managers attempt to reduce the potential fire 
behavior in these areas by modifying the fuels.  

Flathead, Missoula and Lake counties developed Community Wildfire Protection Plans (CWPP) in the 
mid-2000s (see County plans).  The planning process identified the WUI as areas of concern for wildland 
fires and prioritized areas for fuels treatment within the WUI within Flathead NF GAs (see table 20 and 
figure 36, which display WUI acreages and areas, respectively). The current trend in private land 
ownership is further subdivision and development with subsequent increase in structures.   

 

Table 20. Fire within the wildland urban interface (WUI) by ownership 

GA 
Flathead NF 
Ownership 

WUI Acreage 

Number 
Flathead NF 

WUI Fires 
(since 1986) 

Total Burn Ac. 
All 

Ownerships 

PVT 
Structure/address 

within 500 m of 
Forest Boundary 

Structures with 
FS Ownership 
CWPP - WUI 

Boundary 
North Fork 147,500 67 57,300 1016 53 
Middle Fork 81,000 32 44,300 770 70 
South Fork 9,100 30 3 0 54 

Hungry Horse 110,500 61 13 2343 29 
Salish 

Mountains 132,400 150 185 1905 21 

Swan Valley 119,300 106 35 1918 87 
Grand Total 599,800 446 101,836 7,952 314 
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Figure 36. Flathead NF wildlife-urban interface (WUI) 2013 
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Expected future fire trends 
Fire has been a fundamental part of the Northern Rockies forests for thousands of years, whether naturally 
ignited (i.e., lightening) or human induced (i.e., by Native Americans – see discussion under Human Use 
and Development later in this section). Fire, fuels, and climate are closely inter-related. Natural, long-
term variations in temperature and precipitation patterns have resulted in continuously changing fire 
regimes (Whitlock et al. 2008), and thus continually changing forest conditions. This past climatic 
variability has had major effects on the timing, frequency, intensity, severity, and extent of wildland fires, 
as would potential future changes in climate. The effect may be due to direct climate-related factors, such 
as increased temperature and greater drying of forest fuels; or indirectly, related to potential changes in 
forest composition and structure due partly to climate change (refer to the Terrestrial Ecosystems: Key 
Ecosystem Characteristics section, “Vegetation Dominance Types” and “Forest Size Classes” 
subsections). These climate-induced changes in fire regimes could have substantial impacts on 
ecosystems, with associated effects to communities and economies (McKenzie et al. 2009). It is readily 
apparent that vegetation, fire, climate and weather are closely interconnected, and the relationship 
between the multiple aspects of each is extremely dynamic and complex.   

A recent comprehensive synthesis of the science surrounding climatic change and ecosystems (USDA 
2012) concluded that all fire regimes in western forest ecosystems would experience some increase in fire 
risk. More fires will occur in all forests because of longer fire seasons and higher human populations 
(Peterson, et al. 2012). Low and mixed severity fire regimes would incur the greatest overall risk in terms 
of land area. Fire intensity and severity will probably be higher as well because of more extreme fire 
weather (i.e. hotter) and higher fuel loadings (i.e., tree mortality, increased forest densities). In moderate 
(mixed) severity regimes, more frequent fires could convert lands to more of a low severity fire regime, 
where frequent fires favor more open stand conditions and tree species resistant to fire damage. Increased 
fire risk and fire sizes in high severity fire regimes could have significant local effects, especially where 
close to human population centers. 

Prescribed Fire 
The Flathead NF has used prescribed fire on the landscape for the past several decades. Objectives of 
treatment are varied, and include reduction of forest fuels, site preparation following harvest, and 
improvement of wildlife habitat.  Prescribed fire can influence vegetation conditions in a similar manner 
to wildland fires. During the last 12 years, the Flathead NF has used prescribed burning on approximately 
13,200 acres. 
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Insect and Disease 
There are many insects and diseases that affect vegetation in the forests of the Flathead NF. Most are 
native and exist at relatively low population or intensity levels that do not cause notable impact to forests, 
or have very limited, localized effects. However, a few exert more substantial influence on forest 
conditions, sometimes obvious, such as a mountainside of trees killed in one year by bark beetles. Others 
are less obvious, but still can alter forest conditions significantly, such as by reducing tree growth or 
causing mortality of certain species or size classes. Over time, this can dramatically change forest 
composition and structure. Major insects and pathogen species or groups are focused on in this section. 
They include bark beetles, western spruce budworm, root pathogens, and white pine blister rust. Other 
insects and pathogens that may on occasion cause notable impacts on long term forest conditions will be 
briefly discussed as well. 

Existing conditions 

Bark Beetles 
Bark beetles are the most significant biotic agent in terms of trees killed in the Northern Rocky Mountain 
ecosystem, including the Flathead NF. Adult beetles bore tunnels under the bark of trees, where they lay 
eggs. The larvae feed within the inner bark, injuring and often girdling and killing the tree. In general, 
bark beetles are attracted to larger diameter trees and more easily kill weakened and unhealthy trees. Bark 
beetles of most importance on the Flathead NF are mountain pine beetle (host species lodgepole pine, 
ponderosa pine, western white pine and whitebark pine); Douglas-fir beetle (host Douglas-fir); spruce 
beetle (host Engelmann spruce); western pine beetle (host ponderosa pine); and fir engraver (host grand 
fir and subalpine fir).  

Mountain pine beetle (MPB) is the most aggressive and persistent of the bark beetles.  Lodgepole pine is 
its most abundant and widespread host species, and tends to grow in large, often nearly pure stands of 
similar size trees. This contributes to epidemic population levels of MPB periodically developing across 
this ecosystem, killing large numbers of lodgepole as well as spreading into the surrounding areas and 
killing trees of other pine species. The most recent outbreaks of MPB have been concentrated in the 
Middle Fork, north end of the South Fork, and the south end of the Swan Valley GAs. These outbreaks 
began in 2002, when beetle populations began to build and MPB mortality of mostly lodgepole noted on 
about 21,000 acres across the forest. Between 2002 and 2010, from 22,000 to 78,000 acres earch year on 
the forest have experienced notable levels of mortality from MPB, peaking in 2010. Beetle populations 
subsided in 2012, with fewer than 7000 acres of mortality across the forest, dropping to approximately 
2,000 acres in 2013. 

Using the Forest Inventory and Analysis database, it is estimated that approximately 6 percent of the 
Flathead NF (about 134,000 acres) is rated low, moderate or high hazard to MPB. Hazard is defined as the 
likelihood of an outbreak within a specific time period and is a function of forest conditions. Elevation, 
age, size and proportion/density of lodgepole pine are factors used in the hazard rating.  

Douglas-fir is one of the most dominant and widespread species on the forest, and Douglas-fir beetle 
(DFB) is a chronic pest within Douglas-fir stands, killing or injuring individuals and small groups of 
Douglas-fir across the forest every year. Beetle outbreaks and widespread mortality of trees occur 
periodically in this ecosystem, typically following stand disturbances, such as fire or severe drought, 
where large areas of weakened trees exist. Spruce beetle behaves similarly to DFB, except affecting 
weakened, windthrown and sometime fire-injured spruce. Currently, DFB and spruce beetle are at 
relatively low population levels across the forest, with no serious outbreaks occurring, though an increase 
in acres affected by DFB has been noted in 2013 surveys.  
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Although western spruce budworm has not historically had major impacts on spruce-fir forests on the 
Flathead NF, it has recently been widespread and causing impacts primarily in subalpine fir.  Western 
spruce budworm activity began to increase in 2009 and over 200,000 acres were impacted every year 
since then except for 2010.  The last budworm outbreak occurred in the 1970s impacting nearly 
200,000-300,000 acres annually for nearly 8 years. Impacts from budworm and other stressors such as 
root disease can predispose trees to attack by DFB.   

Western pine beetle attacks thick barked, mature and older ponderosa pine. It is most attracted to 
weakened trees, as from drought and overly dense forest conditions. Currently beetle populations are at 
low levels and no notable mortality from this beetle is occurring on the forest.     

Like Douglas-fir, subalpine fir is a dominant species on the Flathead NF. A complex of insects (mainly 
western balsam bark beetle) and diseases (root diseases) affect subalpine fir, as well as grand fir) causing 
a decline in health and mortality of trees. This decline can behave like a chronic illness across the 
landscape, or can flare up in certain locations or years.  

Root pathogens 
Root diseases are the most damaging group of tree diseases (Hagle 2004). Root diseases are caused by 
fungi that spread from the roots of diseased trees to those of healthy ones. Root disease fungi are widely 
distributed across the forested sites of the Flathead NF.  

The main root pathogens known to occur on the Flathead NF include annosus root disease 
(Heterobasidion occidentale), armillaria root disease (Armillaria ostoyae), tomentosus root disease 
(Onnia tomentosa) and schweinitzii root and butt rot (Phaeolus schweinitzii).  All tree species on the 
Flathead NF are affected by one or more of these fungal diseases, with varying degrees of tolerance 
among tree species and differing intensity of infection among sites. Douglas-fir, subalpine fir and grand 
fir tend to be the most susceptible to these pathogens; ponderosa pine and larch the least susceptible.   

At high infection levels, in trees stressed by other factors, or over  time itself, these root diseases are 
capable of killing trees outright. Other stress or mortality agents, such as bark beetles, drought, or 
windthrow, can contribute either directly or indirectly to the death of trees. Sometimes large numbers of 
trees in an area may be killed within a period of a few years, but in most cases root diseases will kill 
individuals and groups (large or small) of trees more gradually over time. As such they usually act as 
thinning agents in the forest, killing the more root disease-susceptible individuals and species. However, 
root diseases can cause major shifts in forest composition and changes in forest structure over time. 

Once established on a site, root disease fungi can be persistent to essentially permanent, living for decades 
in the roots and stumps and killing new trees that seed into the site (Hagle 2006). The degree of damage 
fungi can cause to the forest varies depending upon site and forest conditions. Impact and mortality of 
trees across the forest landscape due to root diseases is more difficult to detect compared to the more 
dramatic impacts of such agents as bark beetles. However, root disease hazard can be determined at the 
forest-scale to assess the probability of root disease existing in an area and the relative impact to be 
expected from root diseases. Using a combination of site conditions (i.e., PVTs) and dominant species, a 
root disease hazard rating analysis was conducted for the Flathead NF (Lockman, in publication). 
Figure 37 displays the results forest-wide. A hazard rating of low, moderate or high indicates the degree of 
probability that root diseases exist on the site; the greater the hazard rating, the greater the likelihood that 
root diseases would have an  impact where they occur.  
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Figure 37. Acres of high, moderate, low and no root disease hazard for the Flathead NF. 

The Flathead NF has nearly 240,000 acres with a high root disease hazard rating. High root disease 
hazard on the Flathead NF occurs on grand fir, subalpine fir, Douglas-fir, and western red cedar PVTs. 
These high hazard class locations are scattered throughout the forest, with some notable concentrations in 
the wilderness areas of the South and Middle Fork GAs, the northwest portion of the North Fork GA, the 
Swan Range in the Hungry Horse and Swan Valley GAs, and the south end of the Salish Mountains GA. 
Although not all acres within the high hazard class have root disease, this class has the greatest potential 
for severe root disease to occur on the ground and significant impacts where it does occur.  

The low root disease hazard rating is found in 230,000 acres, indicating that root disease likely occurs on 
the ground, but at low severity levels. Most of the Flathead NF is of moderate hazard rating. The potential 
for root disease to occur and the degree of impacts where it does exist would be at a level in between low 
and high hazard areas.  

The ’none’ root disease hazard rating was found on just over 210,000 acres on the forest. No root disease 
hazard means there is a very low likelihood of root disease existing on the ground in these areas.  While 
root disease may still be found within these areas, data indicates it is unlikely. 

See appendix A, Vegetation Maps, for a map displaying root disease hazard across the forest. 

White pine blister rust 
Unlike the other insects and diseases discussed above, white pine blister rust is a non-native, introduced 
disease, entering the U.S. from Europe at the turn of the 20th century. By the 1940s widespread infection 
of western white pine was noted throughout the western U.S. The rust infects all 5-needled pines, 
specifically western white pine and whitebark pine on the Flathead NF. Little natural resistance existed in 
either species, and vast numbers of western white pine and whitebark pine have been killed by blister rust 
on the Flathead NF over the past 50 years. The remaining pine survivors have some level of natural 
resistance, which if given the opportunity to reproduce should be passed on to their seedlings (refer to the 
Terrestrial Ecosystems: Key Ecosystem Characteristics section, “Vegetation Dominance Types” sub 
section for detail on conditions of whitebark pine) and refer to the Terrestrial Wildlife and Plant Species 
section, “Plants” subsection, for detail on conditions of western white pine.  
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Other insects and pathogens 
Defoliating insects or pathogens can alter forest conditions over time, though their impact is typically less 
dramatic and more localized on the forest. Growth reduction is the most common effect, though severe 
defoliation, especially over multiple years, can cause mortality, particularly in younger, smaller trees. All 
tree species are affected by one or more defoliating organisms. One of the most damaging is spruce 
budworm, which affects primarily Douglas-fir, subalpine fir and grand fir. Multiple forest canopy layers 
increase spread and infection levels. Several defoliating pathogens affect western larch. 

Dwarf mistletoes (Arceuthobium spp.) are small, leafless, parasitic plants that infect conifer trees and 
survive by extracting water and nutrients from their host. They can live and grow for many decades on the 
tree, weakening the tree, reducing tree growth and often eventually contributing to its death. Dwarf 
mistletoes tend to be host specific. Three conifer species, Douglas-fir, western larch, and lodgepole pine, 
are affected on the Flathead NF, but Douglas-fir is the most impacted. Localized heavy Douglas-fir dwarf 
mistletoe infections occur on the forest. Multiple forest canopy layers increase infection levels, with 
understory trees infected by seeds raining down from infected overstory trees. 

There are a number of insect species that damage the cone or seeds of trees, which can alter both growth 
and the ability of the tree to reproduce. Other insects bore into the woody part of a tree or shrub, or into 
the tips of shoots. This can weaken the plant or stunt growth, sometimes killing branches or the plant 
itself.  

Reference, or historical conditions  
With the notable exception of white pine blister rust, nearly all insects and pathogens affecting vegetation 
on the forest are native, have co-evolved with their hosts over millennia, and are natural and even 
necessary components of the ecosystem. They benefit many species of plants and animals, which depend 
on or gain from the dead or modified wood associated with tree mortality. Fungi, such as those associated 
with root diseases, play a beneficial role in the process of decomposition. Insects and pathogens have an 
important role in maintaining soil fertility. Numerous birds, mammals, and arthropods feed on insects or 
pathogens.    

Historically, insects and pathogens have not caused irreplaceable loss of entire stands over large areas nor 
threatened the existence of any host species. Through the dynamic inter-relationship and interactions with 
their host species, insects and pathogens have played an essential role in shaping the character and 
diversity of the ecosystem we have today. Through selective killing or reducing growth of trees and 
variable mortality intensity levels, they influence and can cause major shifts in forest structure and species 
composition, both in the short and long term. These shifts, in turn, affect other ecosystem processes, such 
as fire behavior and patterns, as well as habitat conditions for essentially all wildlife species inhabiting the 
forest.  

Climate and weather play a major role in controlling populations of insects, as does availability and 
quality of food and breeding habitat (i.e., host species conditions). Most of the time populations are at low 
levels, injuring or killing individual or small groups of trees scattered throughout the forest. Historically, 
as presently, populations would periodically build to very high levels under favorable climatic and forest 
conditions, and during these epidemics vast numbers of trees would be killed, whether small or large, 
healthy or weakened. Frequency of epidemics would vary both by the different insect species and by 
locality within the ecosystem. For example, among the bark beetle species, outbreaks of MPB were 
probably most frequent historically on the forest, due to the highly aggressive nature of the beetle and the 
wide expanses of suitable lodgepole pine forest that develop in this fire-driven ecosystem. In contrast, 
outbreaks of western pine beetle would be relatively rare on this Forest, due to the relatively lower 
aggressiveness of the beetle and the low amount of suitable large diameter ponderosa pine host species.  
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The MPB is the insect most capable of functioning as a stand replacement agent on the forest, killing the 
majority of trees in an area. This can either open canopies sufficiently to provide regeneration 
opportunities for shade intolerant trees, or it can promote the growth of shade-tolerant understory trees 
that then become dominant. By the fuels they create, MPBs can increase the probability of large, high 
severity fires, which in turn can create opportunities for new tree regeneration to occur. On a smaller 
scale, Douglas-fir and spruce beetle can sometimes function similarly to MPB. 

MPB outbreaks have occurred somewhere within the Northern Region of the Forest Service (all of 
Montana and northern Idaho) every 10-15 years on average (Sturdevant 2013). Outbreaks typically last 7 
to 10 years, reaching highest beetle population levels and greatest mortality within 3-4 years. Some of the 
earliest records indicate a MPB epidemic occurred in the Northern Region in the 1920s. On the Flathead 
NF, large MPB epidemics occurred in the 1970s and mid-1980s, with smaller but locally significant 
epidemics in the mid-1990s and again in the mid-2000s. At the peak of the epidemic in the 1980s, about 
282,000 acres of LP mortality occurred. Some of these stands experienced nearly 100 percent mortality of 
lodgepole pine. In all, MPB has caused mortality across many thousands of acres of the Flathead NF over 
the past 50 years. Figure 38 displays the acres where mortality of trees (primarily lodgepole pine) was 
noted by aerial detection surveys over the last 44 years.  

Large scale mortality and epidemic conditions of other bark beetles have probably been less common 
historically and less dramatic than MPB. The last large spruce beetle epidemic occurred in the 1960s, in 
response to a windstorm event that caused spruce to blow down across thousands of acres of forest. 

Figure 38. Acres of mountain pine beetle mortality on the Forest, 1968 through 2012 

Assessment of trends and ecological integrity 
Human actions, primarily fire suppression/exclusion, timber harvesting, and conversion of lands to 
agriculture and other development, in conjunction with natural forest growth and succession, have had 
profound influence on the current forest composition, structure, and pattern within the ecosystem.  This in 
turn influences the population or infection intensity of insects and diseases in the forest.  As discussed in 
later sections of this assessment addressing vegetation dominance types, size classes and patterns, 
changes in tree species compositions and horizontal pattern of forest structures across the landscape have 
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increased vulnerability of some portions of the forest to insects and diseases, particularly bark beetles and 
root disease. Higher stand densities increase tree stress and competition for limited water and light. High 
stress levels render trees less able to resist insects and diseases. Changed forest structures and increased 
proportion of tree species that are susceptible to insects or diseases, such as subalpine fir and Douglas-fir, 
can contribute to high levels of pathogens associated with these species, specifically root diseases, and 
result in increased mortality. This mortality can raise the fire hazard or potential severity of a future fire. 
White pine blister rust has killed most of the non-resistant individual western white pine and whitebark 
pine. This pathogen would likely remain within the ecosystem and continue to infect young trees, though 
natural selection may gradually cause an increase in the proportion of trees that survive to maturity (refer 
to Terrestrial Ecosystems: Key Ecosystem Characteristics section, “Vegetation Dominance Types” 
subsection and Terrestrial Wildlife and Plant Species section, “Plant Species” subsection, for more details 
on the conditions of western white pine and whitebark pine forests).  

Climate changes, specifically warming conditions and increased water deficits, also have the potential to 
increase vulnerability of forests to insects or disease. Densely stocked forests functioning outside their 
historical condition are more susceptible to impacts from most insects and diseases.  Many insects are 
very responsive to climate conditions, in particular MPB, other bark beetles, and defoliators. Climate 
influences the over winter survival of bark beetles and defoliators, reproductive rate and success, dispersal 
ability, and timing aspects of the life cycle. Outbreaks of bark beetles tend to occur during warm and dry 
conditions and can decline following extreme winter cold (Logan et al. 1998). Expected increases in 
average temperature are likely to affect beetle population growth, but effects may be positive or negative, 
depending on locality, elevation, and how different aspects of beetle life history respond to the changes. 
Models of potential effect of climate change on MPB population dynamics suggest an increase in 
probability of MPB outbreak potential in higher elevation forests and a decrease in lower elevations for 
the period 2001–2030, compared to 1961–1990 (Bentz et al. 2009). Increase in spruce beetle is also 
projected in higher elevation areas.  Also, forests grow and change and with increasing age, size and 
density, susceptibility to impacts from insects and diseases also increases.    

There is uncertainty in our predictions of how climate and other stressors may cause changes in 
vegetation, and how those changes may in turn change the extent, intensity, and pattern of disturbance 
processes, such as fire and insect outbreaks. What is certain is that the ecosystem is dynamic, interactions 
between components are complex, and change would most certainly occur as it always has. In some cases 
these changes may be within the natural range of variation and not negatively impact ecosystem integrity, 
though they may not be desirable from a social or economic perspective. In other cases, these changes can 
compromise ecosystem integrity and render it less resilient in the face of future disturbances.  
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Invasive or Non-Native Species 

Invasive or Exotic Wildlife Species 
Invasive plants can affect wildlife species by changing availability of food or nesting habitat. Some 
invasive fish or wildlife species affect other native species by preying on them, diminishing their breeding 
success, or competing with them for food or habitat.  Montana Fish, Wildlife and Parks identifies, what 
they refer to as, Tier IV wildlife species as “Species that are non-native, incidental, or on the periphery of 
their range and are either expanding or very common in adjacent states.” There are 11 of these species 
that have been observed within the Flathead NF GAs; one amphibian, two mammals, and about 8 birds. 
Some of these species have minimal or benign effects on native species and ecosystems, some have been 
introduced to provide hunting opportunities, some have unknown effects, and still others have negative 
effects. There has been one recorded observation of an invasive amphibian, the American bullfrog, in the 
Salish Mountains GA. There have been 2-3 recorded observations of the house mouse and raccoon in the 
Salish Mountains, Middle Fork, and Swan Valley GAs. There have been numerous observations of wild 
turkeys and Ring-necked pheasants, primarily in the Salish Mountains GA, but just a few in each within 
the other GAs (these two species are hunted). Six other species of birds, including the European starling, 
House sparrow, Rock pigeon, Band-tailed pigeon, Eurasian collared dove, and Brown-headed cowbird 
have been observed within all Flathead NF GAs, but are most abundant near communities and along 
major roadways where people live. Of all these species, the Brown-headed cowbird and European 
Starling currently have the highest relative level of concern because they are known to impact the 
breeding success of other bird species and have high populations in portions of the Flathead Valley.  

Aquatic Invasive Species 
The introduction and spread of aquatic invasive species (AIS) within the Flathead Basin has had a well-
documented impact on native salmonids species. These non-native species can harm aquatic ecosystems. 
The establishment of lake trout following food web changes in Flathead Lake and their associated 
predation has led to the decline of native bull trout and westslope cutthroat trout populations within the 
connected lake habitat of the Flathead Basin. Emerging AIS include animals such as zebra and quagga 
mussels, plants such as Eurasian watermilfoil, or pathogens such as whirling disease. AIS have 
devastating impacts on native aquatic ecosystems. 

The current Forest Plan provides direction to maintain viable populations of native species. In the 
Flathead basin, lake trout prey upon and compete directly with bull trout. Lake trout became well 
established in Flathead Lake in the late 1980s, following the establishment of Mysis shrimp. Bull trout 
numbers began to decline in the mid-1990s after lake trout became established as reflected in the decline 
of redd counts in the North and Middle Forks over the last 20 years. The Forest Service has no 
jurisdiction over management of fish populations. However, the Forest Service plays an active role in 
working with MTFWP on the management of populations that directly affect native fish, such as bull 
trout. In the Swan Lake area, an interagency work group has been formed to address the recent 
established lake trout. 

In the early 2000s, it became apparent that lake trout had become established in Swan Lake and their 
numbers were increasing. In 2007, a large scale gill netting project was initiated using a commercial 
fishing operation to get a population estimate. This was conducted using the mark-recapture method, but 
results were not conclusive. Estimates ranged between a few thousand fish to tens of thousands of fish. 
Lake trout migrated from Swan Lake and are now present in Lindbergh and Holland lakes. If lake trout 
numbers increase in Swan Lake, bull trout numbers are expected to decrease as has been the case 
throughout the range of bull trout once lake trout become established (Donald and Alger 1993). 
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Westslope cutthroat trout are generally abundant on forest lands within the Middle, North and South 
Forks of the Flathead river system, but has declined in the Stillwater and Swan subbasins. The decline of 
westslope cutthroat trout can largely be attributed to the same factors that have impacted bull trout. The 
westslope cutthroat trout has been especially affected by the introduction of brook and rainbow trout, 
which are non-native species. Brook trout appear to competitively exclude the cutthroat, while rainbow 
trout hybridize with cutthroat, resulting in a loss of genetically pure populations. One recent study 
suggests that the rate of genetic introgression between cutthroat trout and rainbow trout populations in the 
North Fork Flathead River drainage is increasing upriver (Hitt et al. 2003). In 2003, a status review was 
conducted for westslope cutthroat trout across its range, and the Flathead River Basin is considered a 
stronghold for westslope cutthroat (Shepard et al. 2003). The South Fork Flathead River drainage in 
particular is a stronghold where no non-natives exist with the exception of a few mountain lakes. After the 
South Fork westslope cutthroat trout project is completed by removing non-natives from 21 lakes, there 
will be no non-native fish in the South Fork Flathead except for grayling in Handkerchief Lake. Grayling 
do not hybridize or compete with native fish.  

Lake, rainbow , and brook trout are the greatest current threats to non-native fish primarily through 
predation, competition, and hybridization. Northern pike are present in Swan Lake and Flathead River 
sloughs and prey upon native fish and may have a limited impact. The greatest threats to aquatic 
ecosystems are the potential invasion of quagga mussels, zebra mussels, New Zealand Mudsnails, and 
water milfoil. Zebra and quagga mussels colonize in large masses and filter a tremendous amount of 
water to uptake nutrients, which impacts phytoplankton production.  Phytoplankton is the building block 
for food chains in lakes and without phytoplankton there is few zooplankton and thus less food for 
invertebrates and vertebrates as the food chain progresses upward. Water milfoil colonizes in thick mats 
and out-competes native aquatic vegetation important to birds and aquatic species. 

The primary role of the Forest Service is to manage fish habitat. MTFWP has jurisdiction over fish 
populations, and these populations are monitored regularly by that agency. The Flathead NF is currently 
partnering with the USFWS and the MTFWP on experimental gillnetting of lake trout in Swan Lake and 
the re-establishment of genetically pure strains of westslope cutthroat trout in high elevation lakes within 
the South Fork Flathead. Other cooperative efforts to address the emerging AIS issues include public 
education and boat inspections to prevent invasion of these unwanted nuisance species, as their arrival is 
anticipated to result in disastrous disturbances to aquatic ecosystems. 

Invasive Plants 
Invasive plants are species that are not native to a particular ecosystem and are disrupting the natural 
processes of that environment (i.e., displacing native plants or reducing forage for some animal species, 
degrading natural communities, changing hydrology, changing microclimatic features, increasing soil 
erosion). Non-native invasive species have no natural control in the place to which they are introduced, 
allowing them to spread aggressively and out-compete native plants and reduce overall native community 
biodiversity. 

Forest Service Policy (EO 13112; FSM 2900) identifies prevention of the introduction and establishment 
of non-native plant species as an agency objective. This policy directs the Forest Service to:  

• Determine the factors that favor establishment and spread of invasive plants,  

• Analyze invasive species risks in resource management projects, and  

• Design management practices that reduce these risks.  
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The desired condition inferred from EO 13112, FSM 2900, and the 2001 Flathead NF Noxious and 
Invasive Weed Control Environmental Assessment and Decision Notice (NIWC EA/DN) is the prevention 
of new infestations (within the area where activities would occur or from the use of travel routes 
associated with those activities) and to manage the infestations currently established on the forest through 
control measures. 

The NIWC EA evaluated the effects of treating invasive plants, and identified an adaptive and integrated 
pest management strategy to control and reduce the presence of invasive species on the Flathead NF. The 
Flathead NF began implementing the NIWC DN in 2001. Currently, inventory and treatment is prioritized 
by the forest weed coordinator. Criteria for determining order of treatment priority are influenced by the 
species to be controlled, its rate of spread, infestation size, habitat, and location. Species vary in their 
reproduction methods, and weeds that increase vegetatively require different treatment methods than 
species that only reproduce by seed. Some species have higher rates of spread than others; widespread 
species take more resources to control than new or potential invaders. Small infestations are possible to 
eradicate, while large infestations are more difficult to control. Habitat type influences the survival of an 
invasive plant and of native plants that need to compete for resources. Location of infestations is 
important: areas of high public use, natural areas, such as wilderness and research natural areas (RNAs), 
and recreation sites are a higher priority since these areas either receive a lot of visitors or they are remote 
and presumably not infested. 

The Flathead NF uses the Montana Noxious Weed List (2010) to identify which invasive species to 
manage across the forest, as well as a weed risk assessment project in the Northern Region coordinated 
between The Nature Conservancy (TNC) and the Forest Service (USDAFS 2003). The weed risk 
assessment project identified species that pose a threat to native vegetation in addition to Montana’s state 
weed list.  

As project areas are surveyed during each field season, new infestations are inventoried. These data are 
entered into the Natural Resource Management (NRM) database, an agency-wide database for storing, 
managing, and retrieving data on soils, geology, geomorphology, vegetation, aquatic resources, wildlife, 
and climate. From this database, invasive plant infestation data can be retrieved to create a geographic 
information system (GIS) layer for analyses. NRM has been updated with inventoried infestations located 
between 2005 and 2013. There are many infestations, however, which are known, but have not yet been 
inventoried. Wilderness areas and RNAs are examples of areas that are not well inventoried. Slowly, the 
NRM database is being updated to match up to field observations. There is also a draft regional invasive 
species list that is currently being reviewed. It will provide forests with guidance as to which forests have 
which species and their relative abundance. This list goes beyond the Montana noxious weed list, and 
species listed for the Flathead NF are also included.  

Methods used to prevent invasive species from being introduced and spreading into new areas include 
closing infested areas to travel, washing vehicles and equipment upon entering or leaving an area, and 
using weed-free seed and straw mulch for re-vegetation. Methods to control the spread of invasive species 
include prevention, treatment, and containment. Treatments such as manual, mechanical, biological, and 
chemical methods are generally limited to localized areas and those species on the Montana state list. 
Containment combines prevention and treatment with the objective of limiting spread of an existing 
infestation and reducing the acres of existing infestations by treating around the perimeter of the 
infestation. 

The seeding of temporary roads as a conservation measure to reduce invasive species infestations has 
been occurring on the Flathead NF for the past 30 to 40 years. Desirable non-native mixes of grasses and 
forbs have primarily been used in the past. Native grasses and forbs have been used only recently. 
Observations of some of the temporary roads constructed in the last 30 to 40 years indicate some success 
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in the prevention of infestation in the road corridors. Sun-loving species, such as knapweed, are not as 
abundant as the native and non-native grass and forb seed mixes on these old roads. However, shade-
tolerant species, such as hawkweed, Canada thistle, and oxeye daisy are often abundant along these old 
temporary roads. There is no information on the circumstances of how these old roads were built or 
rehabilitated to make inferences as to how invasive species became established in these old road beds. 
Observations of historic roads built over 50 years ago indicate that plant communities on some roads may 
recover with the encroachment of forest vegetation in the abandoned road template. Prevention measures 
were most likely not implemented during these older harvest operations. The Flathead NF now 
implements an integrated invasive species management process, which includes prevention methods, such 
as equipment cleaning and spraying prior to operations to reduce seed set. 

Existing condition  
Currently there are 9,859 separately recorded invasive plant infestations on the forest, comprised of 
approximately 30 invasive species on approximately 25,300 infested acres (table 21). The majority of 
these sites are in road corridors, gravel pits, and log landings. In the Swan Valley, many dense infestations 
were found on the recently acquired Plum Creek Timber Company (PCTC - Legacy) lands, which added 
to the forest-wide weed inventory considerably. The main vector for spread are vehicles (road 
maintenance equipment, logging vehicles, and passenger cars and trucks), although the seeds of many 
species are also wind or animal dispersed (by both native wildlife and pack stock).  

Table 21. Invasive plant species currently known and inventoried on the Flathead NF 

Species Name Common Name Number of Infestations Infested Acres 

Achillea nobilis noble yarrow 45 14.35 

Arctium minus common burdock 4 1.29 

Artemisia absinthium common wormwood; absinthium 201 273.65 

Berteroa incana hoary alyssum 7 3.52 

Bromus tectorum cheatgrass 43 30.15 

Campanula rapunculoides creeping bellflower 2 0.42 

Carduus nutans musk thistle 3 0.01 

Centaurea biebersteinii spotted knapweed 1744 6097.66 

Cirsium arvense Canada thistle 1560 3497.56 

Cirsium vulgare bull thistle 481 981.77 

Convolvulus arvensis field bindweed 2 4.94 

Cynoglossum officinale hound’s tongue 186 257.52 

Euphorbia esula leafy spurge 6 0.99 

Gypsophila paniculata baby’s breath 1 1.11 
Hieracium sp.* hawkweed 444 898.24 

Hieracium aurantiacum orange hawkweed 749 1916.94 

Hieracium floribundum meadow hawkweed 600 1832.60 

Hypericum perforatum St. John’s wort 918 2446.34 

Isatis tinctoria Dyer’s woad 1 0.13 

Leucanthemum vulgare ox-eye daisy 1395 4413.80 

Linaria dalmatica Dalmatian toadflax 17 3.80 

Linaria vulgaris common toadflax; butter and eggs 183 86.50 

Phalaris arundinacea reed canarygrass 221 760.75 
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Species Name Common Name Number of Infestations Infested Acres 

Polygonum cuspidatum Japanese knotweed 1 0.90 

Potentilla argentea silver cinquefoil 118 81.43 

Potentilla recta sulfur cinquefoil 377 472.10 

Ranunculus acris tall buttercup 67 31.16 

Senecio jacobaea tansy ragwort 146 519.70 

Tanacetum vulgare common tansy 264 298.09 

Tragopogon dubius yellow salsify 72 346.08 

Veronica officinalis common gypsyweed 1 0.28 
Total 9859 25273.76 

*Hieracium sp. is the genus for hawkweed. Without the flowering stem, there is no notable difference between orange hawkweed 
and the meadow hawkweeds. 

The most abundant invasive species on the forest are oxeye daisy, spotted knapweed, the hawkweed 
complex, and Canada thistle. The species of highest priority for treatment are Dyer’s woad, tansy ragwort, 
leafy spurge, both toadflax species, and those species that are on the state noxious list that have not yet 
found their way onto the forest. Eradication is possible to achieve against these species on the forest. 
Although there are widespread species, such as spotted knapweed and St. John’s wort, which occupy 
almost all roads, gravel pits, recreation areas and many trails, these species are not considered high 
priority due to their abundance, both on the forest, in the state, and in the West at large. They are still 
considered a priority to treat, but with the goal of control, not eradication, as with the aforementioned 
species. 

Assessment of trends and ecological integrity 
During the mid to late1800s, non-native invasive species rapidly established in the northwest of the 
United States due to settlement related to agriculture, importing of goods at main sea ports, timber 
production, and livestock grazing (Parks et al. 2005). Exotic seed and plant material were transported with 
grain and feed, as well as dumped with ballast water along the shore at major port entries. However, 
mountainous regions have relatively fewer invasive species than lowland regions, owing to the large 
amount of public land and restricted access to these areas. As a result, there are not as many people 
settling in these areas and the rate of introduction and spread are not as high as in more populated areas. 
However, invasive species have become established in these relatively isolated areas and often dominate 
landscapes. Locally, the rate of establishment and spread has been influenced by timber harvest, road 
building, grazing, and recreation. Most of these activities began on a large scale in the 1960s on the 
Flathead NF. Some roadless areas remain relatively invasive-free because of healthy undisturbed native 
plant communities where few mechanisms exist to spread invasive species.  

The introduction of non-native invasive plant species continues to reduce the ecological integrity and 
economic productivity of natural systems and agriculture on a worldwide basis. In the United States, it is 
estimated that invasive species (both plant and animal) create more than $138 billion in losses each year 
nationally (USDA Animal and Plant Health Inspection Service (APHIS) 2001). Non-native invasive plant 
species, also called noxious weeds, invasive plants, or invasive species, have disrupted natural processes 
on nearly 100 million acres in the United States and are spreading at an estimated rate of 14 percent per 
year (USDA APHIS 2001). On NFS lands, an estimated 6 to 7 million acres are currently infested and 
increasing at 8 to 12 percent per year (USDAFS 1995). 

The Flathead NF has been less affected than many other public lands as most invasive species are best 
adapted to grasslands, shrub lands, and warmer/drier forest types than those that exist here. However, the 
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forest has many roads, landings, clearings, gravel pits, trails, campgrounds, private inholdings, and other 
areas that are disturbed and highly susceptible to infestation. 

Role of Fire and Invasive Plant Species  
Although the Forest Service is attempting to restore historical fire regimes to the landscape, it can have a 
detrimental impact to the ecosystem post-fire, depending on the occurrence of invasive species 
infestations pre-fire. Fire often results in an increase in non-native species diversity and cover. Whether it 
is a prescribed burn or a stand replacing fire, the burned area has an increase in invasive species, both 
forbs and grasses. This increase occurs within 1-3 years post-burn (Zouhar et al. 2008; pp. 164-168). 
From studies conducted in close-canopy forests in the West (mostly subalpine fir and spruce), it has been 
observed that non-native species with easily dispersed seed can infest a burned area where there were no 
invasive plants pre-burn. Some species (e.g., St. John’s wort) tend to die back when the canopy closes  
post-fire. Other species (e.g., Canada thistle) persist in closed canopy conditions. Other than areas heavily 
infested with cheatgrass, there is no evidence that the presence of invasive plants in the forested landscape 
changes fire regimes.  

Even as fire is considered a way to prepare suitable conditions for weeds, it can also be used to control 
weeds to an extent (DiTomaso et al. 2006). Timing in the plant’s phenology is crucial though, and often 
cannot be met when considering prescribed burning windows. Annual and biennial species are easier to 
control than perennial species, and do not need as many fire treatments to burn up the seed bank. 
Perennial species take more treatment and need more than just fire to control the infestation. The intent of 
controlling an infestation by fire is to kill the seeds as they are still immature on the plant or newly 
dropped on the ground. Considering the fire-prone nature of the Flathead NF during the time when these 
plants would need to be burned (mid- to late-summer), fire is not a practical control tactic. It is useful, 
however, to remove thatch left behind by dead plants to allow herbicide access to fresh shoots at ground 
level. This kind of burning could occur in the fall or spring windows. 

Climate Change and Invasive Plant Species 
Fire is one factor affected by climate change. Other disturbances or shifts in historical patterns may be 
affected by climate change and in turn affects the spread of invasive species. As the agency responds to 
climate change by new, different, or more land and vegetation management actions, those disturbances 
would provide suitable conditions for invasive plants.  

One study has been conducted on temperature observations in Montana over the past 100 years (Pederson 
et al. 2009). This study found that, on average, very cold temperatures ended 20 days earlier in 2006 than 
in 1892, and  very hot temperatures had a three-fold increase in number of days and have extended, on 
average, 24 days longer in the season. This kind of temperature change may have effects on native 
vegetation and invasive plants, as supported by several studies over the past decade (Kerns and Guo 
2012). Some effects are the movement of plant species range closer to the poles or upward in elevation 
(although not all species are making the shift). The increase in CO2 in the atmosphere may also affect 
plant metabolism because CO2 is the main requirement for photosynthesis and oxygen production. 
Warmer temperatures, and associated drier conditions and more severe or frequent droughts, may increase 
the ability of invasive plants to out-compete native plants. These changes may provide more opportunities 
for invasive plants to gain an advantage over native species, as invasive  species are well adapted to using 
up resources and reproducing quickly. 
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Vegetation Treatments and Human Uses 
This section summarizes conditions and trends of the ecosystems associated with direct human impacts in 
the form of vegetation management, conversion of wild lands to human developments, and infrastructure 
components, such as roads and trails. Information and tables on the types of management treatment, acres 
treated and objectives of treatments are found in the Timber Production section of the chapter on 
“Multiple Uses and Ecosystem Services”. 

Vegetation Treatments  
The primary categories of vegetation treatments that alter forest conditions conducted on the Flathead NF 
include timber harvest, fuels reduction treatments, precommercial thinning, planting of tree seedlings, and 
prescribed fire treatments. These vegetation treatments alter forest composition, structure and pattern 
across the landscape. Sometimes the change is dramatic, as with a regeneration harvest that converts a 
densely stocked forest of larger mature trees to an early successional forest opening dominated by grass, 
forb, shrubs and tree seedlings. Sometimes the change is more subtle, as with a thinning type of harvest or 
fuel reduction treatment that removes only a portion of the standing trees.  

Prescribed fire has been used on approximately 13,200 acres of the Flathead NF since 2002. Tables 
displaying acres of timber harvesting, precommercial thinning, tree planting, and fuels reduction 
treatments across the forest are found in the “Multiple Uses and Ecosystem Services” section,  “Timber 
Production” subsection.  Changes to vegetation as a result of these types of treatments are incorporated 
into the discussions found in the Terrestrial Ecosystems: Key Ecosystem Characteristics section.  

Human Uses and Development 
Humans have been an integral component of the ecosystems in and around the Flathead NF for many 
thousands of years. Native Americans lived and traveled through this area, gathering food and materials 
for shelter from the forests. They also used fire, either intentionally lit or otherwise, to alter their 
environment to suit their needs and desires. Refer to the Ecosystem Function: Drivers and Stressors 
section, “Fire” subsection for a complete discussion of historical use of fire by humans inhabiting the area 
in and around the Flathead NF.  

The coming of Europeans to the North American continent brought many changes to Native American 
cultures, including new diseases that greatly impacted populations, new technologies such as the horse 
and firearms, and changes of economies such as fur trading. The spread and settlement of western lands 
by European-origin Americans rapidly expanded in the mid-1800s, resulting in accelerating and dramatic 
changes in land uses and impacts to ecosystems and forests.  

In the area of the Flathead NF, arguably one of the more pronounced changes to the ecosystem from this 
relatively recent influx of humans has occurred to the lower elevation and valley bottom vegetation types. 
Most of the Flathead Valley and surrounding foothills were dry Douglas-fir forest types, and ponderosa 
pine dominated in many areas. Many of these forests were relatively open canopy, with low shrub and 
grass understories, maintained in that condition by low intensity fire (either purposefully set by Native 
Americans or by lightning). Over the past 150 years, the vast majority of these valley bottom and low 
elevation accessible lands have had nearly all the original mature trees removed through logging or 
clearing activities, or have been entirely replaced by agricultural lands or human developments. Human 
population continues to grow and expand in the vicinity of the Flathead NF, with increasing pressures and 
impacts to the native ecosystems.   

Another major impact on the ecosystems of the Flathead NF resulted from construction of the Hungry 
Horse dam on the South Fork Flathead River, completed in 1953. The dam provides a regional power 
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source, flood control, and recreation, but also flooded 6,867 acres of riparian/wetland wildlife habitats and 
an additional 16,804 acres of upland forest. The dam blocked upstream migration of bull trout and 
westslope cutthroat trout from Flathead Lake to upstream spawning areas. In a strange twist of fate, the 
dam now blocks upstream migration of lake trout and is currently protecting healthy native fish 
populations. 

Within the GAs of the Flathead NF, there are varying degrees of human impacts, from such activities as 
developed open space and residential communities, major roads/highways, campgrounds and crop lands. 
The sections on recreation and access, and transportation provide more detailed information on roads and 
recreational uses and their influences. Human activities also influence the wildlife species that inhabit and 
travel through the Flathead NF. The wildlife section of this assessment, under the landscape connectivity 
subheading, provides information on the “human footprint” within each GA from some of these activities. 

Flooding 
Floods have the ability to shape the landscape. Heavy snow through the winter, coupled with a warm 
spring and large rain on snow event in June 1964 resulted in a massive, landscape-altering 100-year flood. 
The Flathead River at Columbia Falls crested at 26.5 feet, 12 feet above flood stage. Five bridges, 6 mi of 
railroad track and 20 mi of highway were washed out or completely destroyed. In the Flathead Valley, 
20,000 acres were under water. Nearly all of the community of Evergreen was submerged.  

Floods have greatly impacted the forest over the years by washing out infrastructure such as roads and 
bridges and would undoubtedly continue to do so in the future. However, there are also ecological 
benefits that are derived from periodic flooding.  

River channels and their flood plains are among the most naturally dynamic ecosystems on earth, in large 
part due to periodic flooding. The components of a river’s natural flood regime (magnitude, frequency, 
duration and timing of peak flows) interact to maintain great habitat heterogeneity and to promote high 
species diversity and ecosystem productivity. 

It’s critical that streams and rivers have access to their floodplain to dissipate stream energy and move 
large woody debris, which is important for fish and invertebrate assemblages. The connectivity of flood 
plains also allows for lateral interaction with terrestrial vegetation and species and establishes important 
re-colonization of vegetation such as cottonwoods. 
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Terrestrial Ecosystems 
Introduction  
The conservation strategy for the Flathead NF plan revision is to maintain and/or restore the full spectrum 
of ecosystem biodiversity in the planning area. Biodiversity conservation focuses on the need to conserve 
dynamic, multiscale ecological patterns and processes that sustain a full complement of native species and 
their supporting ecosystems (Poiani et al. 2000). An ecosystem consists of a distinguishable and dynamic 
community of living organisms (including vascular and non-vascular plants, vertebrates, invertebrates, 
fungi and microorganisms) that occur together in a given area and that are linked by similar ecological 
processes (e.g., fire, hydrology) and underlying features of the physical environment (e.g., soils, aspect, 
elevation).  

Ecosystems can also be viewed and assessed at a variety of geographic scales (e.g., regional, intermediate, 
local) (Poiani et al. 2000). This section of the assessment addresses the terrestrial (land-based) ecosystems 
on the Flathead NF by first putting them in a broad, regional-scale context and then “drilling down” to the 
local scale.  

The terrestrial ecosystem assessment describes the overall character of the terrestrial vegetation and 
wildlife on the forest, the current conditions of each, and expected trends for vegetation and wildlife 
species into the future. Reference (i.e., historical or natural) conditions are discussed for some 
components to provide a comparison to existing conditions. This comparison to a time when ecosystems 
were less dramatically affected by humans is of value in providing a frame of reference for evaluating 
current patterns and processes. The natural range of variability (NRV) is used as a tool in this assessment 
for evaluating the current ecological integrity of ecosystems and their elements.  The NRV is sometimes 
referred to as historic range of variability (HRV). An analysis of historical vegetation conditions was 
completed for the Flathead NF in 1999 and is referred to hereafter in this assessment as the Flathead NF 
NRV analysis. This analysis is the source for most of the discussion of NRV for vegetation conditions in 
this assessment. Refer to Appendix B for details on this analysis. 

Ecosystem integrity is typically assessed by considering: dominant environmental regimes or ecosystem 
functions, composition and structure, and connectivity. These components are described in the following 
sections and are not truly discrete, but are closely interrelated.  Environmental regimes or functions can be 
described as the processes or interactions that occur between the living elements of the ecosystem and 
sustain the composition and structure. In this assessment, they are also referred to as ecosystem drivers or 
stressors, and include climate and disturbances, such as fire. Composition can be described as the types 
and variety of living things found in the ecosystem. Structure can be defined as the physical distribution 
and character of components of the ecosystem. Connectivity is the spatial linkage between the 
components of the ecosystem. Thus, ecosystem integrity can be described as the condition where 
composition, structure, and processes are within the natural range of variation, where the ecological 
processes are sustained and biodiversity maintained into the future. This assures that the ecosystem is able 
to recover and renew itself when exposed to future stresses or changes.   

Scale and Information Sources 
A framework of ecological units at multiple scales, from regional to local, was used for this assessment of 
terrestrial ecosystems and their associated vegetation and wildlife communities. This approach allows for 
understanding of forest and habitat conditions and trends both in context of the larger ecosystem, which 
includes all land ownerships, and of the lands administered specifically by the Flathead NF. This section 
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discusses the scales of assessment, information sources used (which differ as appropriate to scale), and 
the forest conditions in the context of the larger ecosystem.   

Regional Scale  
Landscape-scale assessments can provide a regional context for the Flathead NF assessment. Applicable 
assessments include the Interior Columbia Basin Ecosystem Management Project (ICBEMP) (Quigley et 
al. 1996, Hessburg et al.1999b, 2000a; USDAFS 1996) and the Transboundary Canadian Rocky 
Mountains Ecoregional Assessment (TNC et al. 2004). 

The ICBEMP provides a broad-scale assessment of the socioeconomic and biophysical systems of the 
lands in the interior Columbia River basin, including quantification of conditions and trends in vegetation 
patterns and disturbance regimes (Hessburg et al. 1999). This regional assessment provides a means of 
comparing and contrasting our findings regarding vegetation conditions on the Flathead NF with 
documented conditions at the broader scale. Findings from the regional assessment were reported by 
ecological reporting units (ERU); the Flathead NF lies within the Northern Glaciated Mountains ERU. 
This ERU closely matches the Northern Rocky Mountain Province, following the Forest Service’s 
National Hierarchical Framework of Ecological Units and delineated on the map of Ecological 
Subregions, compiled in 2007 (Cleland et al. 1997, ECOMAP 2007).  Provinces (sometimes referred to as 
ecoregions) distinguish areas that share common climatic and vegetation characteristics and provide a 
scientific basis for describing and assessing resource conditions and ecological integrity for a very broad 
landscape.  

 

Figure 39. The Flathead NF location within the Northern Rocky Mountain forest province  
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The Northern Rocky Mountain forest province is approximately 24 million acres (38,100 square mi), 
stretching from central Washington, through northern Idaho and Montana, east to the edge of the Great 
Plains. The province is characterized by a maritime-influenced cool, temperate climate, with warm, dry 
summers and cold, moist winters with heavy snow. Primary landforms are high-relief, glaciated mountain 
ranges, which are separated by broad, flat valleys. The main vegetation is coniferous forests, with some 
deciduous, and variation occurs with topography and elevation. The 2.4 million acre Flathead NF lies at 
the far eastern side of this province as shown in figure 39. 

The Canadian Rocky Mountains Ecoregional Assessment identified a conservation area known as the 
Crown of the Continent Ecosystem (CCE) (figure 40). The CCE is a multi-jurisdiction, 28,000 square mi 
area encompassing the shared Canadian (Alberta and British Columbia) and Montana Rocky Mountain 
region along the Continental Divide.  The Flathead NF is at the heart of the CCE. The wilderness areas 
and associated unroaded lands within the Flathead NF constitute the largest contiguous area within the 
CCE that is uninhabited by humans.  

The CCE harbors one of the most intact assemblages of animals of any region in southern Canada or the 
contiguous United States with roughly 65 species of native mammals, 270 species of birds, 27 native fish, 
and 12 species of reptiles and amphibians. The Flathead River in British Columbia and the North Fork of 
the Flathead River in Montana, which are located in the northwestern portion of the CCE, has the highest 
density of inland grizzly bears and the most diverse association of ungulates in North America (Prato and 
Fagre 2007, Weaver 2013). 

Intermediate Scale 
Wildlife populations are managed by state agencies. The Montana Crucial Areas Assessment, conducted 
by the MTFWP (2010), is an assessment of terrestrial species richness across the state. It is accessed 
through a web tool called the Montana Crucial Areas Planning System (CAPS). The Crucial Areas 
Assessment described the ecological systems across Montana based upon their current condition, 
including biophysical factors, plants, and wildlife associations. The Crucial Areas Assessment was used 
for the intermediate scale to put ecosystems and their associated wildlife into a statewide context. This 
assessment used remotely sensed landcover types, including those that are native as well as those that 
have been created by man (e.g., hay fields)(Coleman, K. 2013). The CAPS data was used to assess 
wildlife habitat associations, Montana trends, and connectivity. CAPS ecological systems are described 
by the MNHP and were assessed for the entire Flathead NF analysis area, including all land ownerships. 
Documentation of the intermediate scale assessment begins immediately following the next section.  

Local Scale 
Most ecosystem components for this assessment have been summarized using forest-level databases and 
reported at the scale of the forest or subdivisions of the forest, such as GAs. The primary source of 
information for the local-scale assessment of current vegetation and habitat conditions on the Flathead NF 
is the vegetation mapping database (i.e., VMap). VMap is a remote sensing derived product, using a 
combination of satellite imagery and airborne acquired imagery, refined through field sampling and 
verification (Barber, et.al. 2009, 2011; Berglund et al. 2009). It was designed to allow consistent 
applications of vegetation classification and map products across all land ownerships. The primary 
vegetation classifications in VMap are vegetation dominance types (composition), tree diameter, and tree 
canopy cover. VMap is based on 2009 imagery data, with Flathead NF lands updated to the year 2013 to 
reflect vegetation changing activities (fire and harvest) that occurred between 2009 and 2013.  
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Figure 40. Crown of the Continent ecosystem boundaries 
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Forest Inventory and Analysis (FIA) data is also used to assess current conditions and is important for 
monitoring trends over time for some key ecosystem elements. FIA is a national database of forest 
ecosystem data derived from field sample locations distributed systematically across the U.S., regardless 
of ownership or management emphasis (Bush et al. 2006). Data collection standards are strictly controlled 
and the sample design and data collection methods are scientifically designed and repeatable. FIA 
provides a statistically-sound representative sample designed to provide unbiased estimates of forest 
conditions at broad- and mid-levels. 

The primary source for determination of the natural NRV for key ecosystem characteristics associated 
with vegetation is the Flathead NF NRV analysis. This analysis was completed in 1999 and utilized data 
and methodology developed by the Science Integration Team for the ICBEMP (Hessburg et al. 
1999a,b,c). The objective of the analysis was to provide previously unavailable quantitative estimates of 
direction, rate and magnitude of change between recent historical and current vegetation conditions. The 
scientists were clear that results should not be interpreted as conditions of, or effects to, a pristine pre-
European settlement condition. An accurate determination of true historical or “natural” conditions is not 
possible as we do not have adequate or available historical data going back the necessary several hundred 
years. However, results from analyses such as these do provide an approximation of the vegetation 
conditions and variation in these conditions under a more-or-less “natural” disturbance regime, with lower 
amounts of human influence than we have presently. Results contribute valuable insights into recent 
trends that can be expected both temporally and spatially. Detailed description of the Flathead NF NRV 
analysis methodology is provided in appendix B. A brief summary of the results is included in this 
assessment document for the key ecosystem characteristics in this section. A more complete display of 
results and discussion can also be found in appendix B.  

An additional source for evaluating natural range of variation, particularly for old growth, is the analysis 
conducted for amendment 21 of the Flathead NF forest plan (USDA 1998). Amendment 21 incorporated 
results from the Flathead NF NRV analysis into their estimates, as well as information from historical 
narratives and maps; evaluation of fire history maps, records and historical fire regimes; growth models 
and simulations of vegetation across the landscape; and growth ring/pollen studies.  

GAs 
A description of ecosystems and summaries of their components at a smaller scale than the entire Flathead 
NF is sometimes more meaningful for collaboration and developing plan components that reflect more 
localized conditions and trends. The Flathead NF’s six GAs, based on major physical features, mainly 
river basins, are described in table 1 and figure 2 in chapter 1 of this assessment. 

Potential Vegetation Types  
PVTs are mapping units, or ecological sites, that delineate land areas with similar biophysical 
environments, such as climate, slope and soil characteristics. This biophysical environment influences the 
vegetation characteristics and ecosystem processes that occur. PVT mapping was completed by the 
Northern Region Forest Service in 2004, using as data sources field plots, remote sensing, modeling and 
extrapolation of plot data. 

PVTs serve as a basis for description of certain ecological conditions across the forest and are useful to 
understand the various ecosystems on the forest, their potential productivity and natural biodiversity, and 
what kind of processes sustain these conditions. PVTs are key to understanding patterns of existing and 
future vegetation, growth potentials, species distributions, and disturbance types and frequencies. The 
vegetation communities and conditions that would develop over time given no major natural or human 
disturbances (i.e., the climax plant community) would be similar within a particular PVT classification. 
However, the current vegetation conditions within a particular PVT map unit would be highly variable.  
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This is because these communities exist at numerous and different points along the successional pathway 
and reflect each site’s unique histories, forest character, and pattern of disturbances, such as fire. Because 
PVTs are based on physical site factors, they are generally are considered to be a “fixed” part of the 
ecosystem. However, with climate change and resulting shifts in moisture, temperature and other 
environmental factors, PVTs can change over time.   

The PVT classifications that were used for this assessment are displayed in table 22. A map of PVTs for 
each GA is provided in appendix A.  PVTs are sometimes combined into different groupings as 
appropriate for describing existing, historic, and desired conditions of different components. For example, 
the assessment of old growth conditions on the Flathead NF combines these PVTs into three groups: 
warm, cool and cold. Appendix C contains a table showing the different PVT groupings used for the 
various analyses in this assessment and their inter-relationship to one another.  

Figure 41 displays the distribution of the different PVTs among the GAs. The distribution clearly reflects 
the local terrain, climatic and weather patterns, and biophysical characteristics of each GA.  The 
overwhelming dominance of cool PVTs, and particularly the cool, moist PVT, across the forest is evident. 
The high proportion of cold PVT and nonforest types in the South Fork GA reflects the preponderance of 
high elevation lands and drier climatic conditions in the south end of this GA, within the Bob Marshall 
Wilderness. The bulk of the warm, moist types are in the more sheltered, gently sloped valley bottom of 
the Swan Valley GA. Very little of the warm PVT types occur in the North Fork, Middle Fork or Hungry 
Horse GAs, reflecting local weather patterns and site conditions influenced by steep terrain and higher 
elevations. 

Table 22. Potential vegetation types groups and associated tree species, on the Flathead NF  

PVT Group 
Principle 
early/mid 

successional 
species 

Secondary early/mid 
successional species 

Principle late 
successional 

species 

Secondary 
late 

successional 
species 

Est Total* 
(acres/%)  

Warm Dry Ponderosa pine, 
Douglas-fir 

Western larch, lodgepole 
pine Douglas-fir Grand fir 

222,200 
9% 

Warm Moist Douglas-fir, 
western larch 

Lodgepole pine,  western 
white pine, ponderosa 
pine, paper birch 

Grand-fir, 
western red 
cedar 

Subalpine fir 
97,700 

4% 

Cool Wet Spruce  Douglas-fir, western 
larch, western white pine Subalpine fir Western red 

cedar 
53,700 

2% 

Cool Moist 
Western larch, 
Douglas-fir, 
lodgepole pine 

Western white pine Subalpine fir, 
spruce Grand fir 

1,131,000 
47% 

Cool Mod Dry Lodgepole pine, 
Douglas-fir Western larch Subalpine fir Spruce 

433,100 
18% 

Cold 
Lodgepole pine, 
whitebark pine, 
spruce 

-- Subalpine fir Spruce 
335,400 

14% 

Non Forest 
(sparsely 
vegetated, grass, 
shrub, deciduous 
tree) 

-- -- -- -- 
121,900 

5% 

*Numbers rounded to nearest 100th 
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Figure 41. Acres of potential vegetation type (PVT) within each GA on Flathead NFS lands 

Vegetation conditions in this assessment are most often summarized by GAs to give an overall picture of 
the character, abundance and distribution of the vegetation across the forest, both current and historically. 
For a more in-depth discussion of existing vegetation and conditions within the PVTs on the forest, refer 
to appendix C.  Estimates of historical vegetation conditions and range of variability are also provided by 
PVT groups, and details of this analysis are found in appendix B.  

Information gaps 
Because of the complexity of ecosystems, and the enormous number of known and unknown living and 
non-living factors that interact with each other often in unpredictable ways, we recognize that we have 
gaps in available information on ecosystem functioning, or the means to even evaluate or measure it if we 
had the information. This gap in our information may lessen over time, as new information or 
methodology is devised. The complexity of ecosystems also means that components and descriptions are 
necessarily simplified in this assessment.  

Assessment at the intermediate scale 
This section provides an overview of forested and non-forested ecosystems on the Flathead NF in the 
context of conditions discussed across all lands within the state of Montana. The assessment uses 
ecological systems with predominantly native vegetation identified by the MTNHP (2013). According to 
MTNHP (2013), “Management of Montana’s biological diversity rests on our ability to understand how 
the individual components of that diversity – species, natural communities, ecosystems and landscapes – 
are distributed across the state, and to make meaningful assessments of their condition.  Over the years, 
the MTNHP, in partnership with the other heritage programs forming part of the NatureServe network, 
has refined methodologies for ranking the conservation status of individual species.  But species, of 
course, exist as part of biological communities, and the integrity of those communities is often the factor 



Flathead National Forest Assessment 

95 

determining species distribution and condition. Consequently, land managers need to be able to link 
species to mid-scale ecological units that can be easily identified, evaluated, and managed.  In response to 
this need, the NatureServe network has put forth the concept of ecological systems, which represent 
“recurring groups of biological communities that are found in similar physical environments and are 
influenced by similar dynamic ecological processes.”  Ecological systems offer a classification unit that is 
easily mappable and identifiable in the field, and that can be cross-walked to other classification systems 
in use by land management agencies.  

Ecological systems that have been developed by humans make up about 6 percent of the Flathead NF 
GAs (table 23)(figure 55). Table 24 shows the breakdown of the native ecological systems, which makes 
up about 94 percent of the Flathead NF GAs (table 23). 

Table 23. Breakdown of native and human ecological systems in the Flathead NF GAs (all lands) (MTNHP 
2013). 

Ecological System Type %  of Acres Rounded 

Native Ecological systems 94 

Human Ecological systems 6 

Total All Flathead NF GAs 100 

Table 24. Native ecological systems in the Flathead NF GAs (all lands).  

Ecological System 
GA (% area) 

Hungry 
Horse  

Middle 
Fork 

North 
Fork  

Salish 
Mts.  

South 
Fork  

Swan 
Valley  

Alpine Bedrock and Scree 0.4 1.5 0.0 0.0 2.5 1.7 
Alpine Dwarf-Shrubland 0.0 0.0 0.0 0.0 0.4 0.0 
Alpine Fell-Field 0.1 0.2 0.0 0.0 0.8 0.4 
Alpine Ice Field 0.0 0.0 0.0 0.0 0.0 0.0 
Alpine Turf 0.0 0.0 0.0 0.0 0.5 0.0 
Alpine-Montane Wet Meadow 0.1 0.1 0.3 1.2 0.2 0.9 
Aspen and Mixed Conifer Forest 0.8 0.2 0.5 0.1 0.0 0.0 
Aspen Forest and Woodland 0.5 0.7 0.4 0.0 0.4 0.2 
Big Sagebrush Steppe 0.0 0.0 0.0 0.0 0.0 0.0 
Emergent Marsh 0.0 0.0 0.0 0.1 0.0 0.1 
Harvested forest-grass regeneration 0.3 0.0 0.3 3.2 0.0 1.1 
Harvested forest-shrub regeneration 0.4 0.0 0.4 0.8 0.1 1.1 
Harvested forest-tree regeneration 1.1 0.1 1.0 4.5 0.1 3.3 
Montane Sagebrush Steppe 0.0 0.0 0.0 0.0 0.2 0.0 
Northern Rocky Mt. Lower Montane Riparian 
Woodland/Shrubland 1.3 1.4 3.3 2.7 1.2 5.5 

Open Water 7.3 0.4 0.5 2.6 0.4 1.9 
Recently burned forest 8.2 10.6 18.7 2.4 17.8 2.4 
Recently burned grassland 0.1 0.2 0.4 0.2 0.6 0.1 
Recently burned shrubland 0.6 0.2 0.9 0.1 0.3 0.1 
Rocky Mt. Cliff, Canyon and Massive Bedrock 0.5 1.5 0.4 0.1 1.0 0.7 
Rocky Mt. Conifer Swamp 0.0 0.0 0.0 0.0 0.0 0.0 
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Ecological System 
GA (% area) 

Hungry 
Horse  

Middle 
Fork 

North 
Fork  

Salish 
Mts.  

South 
Fork  

Swan 
Valley  

Rocky Mt. Dry-Mesic Montane Mixed Conifer 
Forest 19.6 5.4 15.3 27.1 4.1 32.6 

Rocky Mt. Foothill Limber Pine - Juniper 
Woodland 0.0 0.0 0.0 0.0 0.0 0.0 

Rocky Mt. Lodgepole Pine Forest 2.7 1.8 2.6 3.7 5.5 1.9 
Rocky Mt. Lower Montane, Foothill, and 
Valley Grassland 0.9 0.2 0.8 6.2 0.2 2.0 

Rocky Mt. Mesic Montane Mixed Conifer 
Forest 13.0 1.7 6.7 13.8 1.1 15.1 

Rocky Mt. Montane Douglas-fir Forest and 
Woodland 0.0 0.2 0.0 0.0 0.7 0.0 

Rocky Mt. Montane-Foothill Deciduous 
Shrubland 1.1 0.0 0.4 1.3 0.2 0.9 

Rocky Mt. Ponderosa Pine Woodland and 
Savanna 0.1 0.0 0.0 2.4 0.0 0.3 

Rocky Mt. Subalpine Deciduous Shrubland 2.8 5.4 3.1 1.0 2.7 1.4 
Rocky Mt. Subalpine Dry-Mesic Spruce-Fir 
Forest and Woodland 20.8 43.1 18.5 2.7 35.0 8.3 

Rocky Mt. Subalpine Mesic Spruce-Fir Forest 
and Woodland 9.1 12.5 15.5 5.1 15.1 6.8 

Rocky Mt. Subalpine Woodland and Parkland 3.4 7.8 5.6 0.6 5.2 3.4 
Rocky Mt. Subalpine-Montane Fen 0.0 0.0 0.0 0.1 0.0 0.1 
Rocky Mt. Subalpine-Montane Mesic Meadow 0.7 1.6 0.5 0.5 1.6 1.0 
Rocky Mt. Subalpine-Montane Riparian 
Shrubland 0.0 0.0 0.0 0.0 0.0 0.0 

Rocky Mt. Subalpine-Upper Montane 
Grassland 0.7 2.4 1.2 0.7 2.0 1.0 

Total Native Ecological Systems 96.805 99.317 97.392 83.280 99.942 94.266 

To summarize existing conditions and trends, native ecological systems were grouped into two categories: 
non-forest and forest (table 25). The predominant ecological systems on the Flathead NF are discussed in 
the following sections. Detailed descriptions of all ecological systems can be found on the MTNHP 
website (http://fieldguide.mt.gov/ecological systems and species accounts).  

Table 25. Ecosystem summary categories, their linkage to potential vegetation types (PVTs), and MT CAPS 
Ecological Systems. 

Summary Category Flathead NF PVT 
Categories MT CAPS Ecological Systems 

Sparsely Vegetated 
Non-forest 
Ecosystems 

Non-forest  
Rocky Mountain Cliff, Canyon and Massive Bedrock 
Rocky Mountain Alpine Bedrock and Scree 
Alpine Fell-Field 

Grassland/ 
Herbaceous Non-
forest Ecosystems 

Non-forest  

Rocky Mountain Lower Montane, Foothill and Valley Grassland 
Rocky Mountain Subalpine-Upper Montane Grassland 
Alpine Turf 
Rocky Mountain Subalpine-Montane Mesic Meadow 

http://fieldguide.mt.gov/
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Summary Category Flathead NF PVT 
Categories MT CAPS Ecological Systems 

Deciduous Shrub 
Non-forest 
Ecosystems 

Non-forest 
Rocky Mountain Montane-Foothill Deciduous Shrubland 
Mountain Subalpine Deciduous Shrubland 

Forested Ecosystems Forest 

Rocky Mountain Ponderosa Pine Woodland and Savanna  
Rocky Mountain Douglas-fir Forest and Woodland 
Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest 
Rocky Mountain Mesic Montane Mixed Conifer Forest 
Rocky Mountain Lodgepole Pine Forest Rocky Mountain Subalpine 
Dry-Mesic Spruce-Fir Forest and Woodland 
Rocky Mountain Subalpine Mesic Spruce-Fir Forest and Woodland 
Rocky Mountain Subalpine Woodland and Parkland 
Aspen and Mixed Conifer Forest 

Riparian  

A component of 
many PVTs, and 
evaluated as a 
separate Key 
Ecosystem 
Characteristic (see 
below) 

 

Non-forest, Sparsely Vegetated Ecological System 

Amount and distribution 
These rocky ecological systems are largely distributed along mountain ridges above 6,500 feet elevation 
and most occur in a band from the southern end of the Flathead NF, to the northern boundary of Glacier 
NP, and on into Canada.  The Alpine Bedrock and Scree type covers about 386 square mi in Montana. The 
Rocky Mountain Cliff, Canyon, Massive bedrock as well as the Alpine Fell Field ecological systems are 
less widespread in Montana, each covering less than about 222 square mi.  Alpine Bedrock and Alpine 
Fell Fields are most abundant in the South Fork GA of the Flathead NF, while cliffs, canyons and massive 
bedrock are most abundant in the Middle Fork GA. Most of these ecosystems occur in wilderness areas or 
some have other special designations. 

Habitat quality - composition, structure, function, connectivity 
This ecosystem category is composed of rocky substrates with less than 10 to 50 percent vascular plant 
cover. Plants include some species with thick protective cuticles and some that are able to grow on 
shallow soils, such as crustose or foliose lichens. Many of the forbs found here grow in small patches in 
protected microsites and are bordered by small patches of shrubs and trees. There is often not much 
vertical structure and the majority of structure is provided by the rock substrate itself. Rocks provide 
hibernation sites as well as daily protection and food storage sites for species such as hoary marmots, 
pika, and others. Rocks also provide habitat for many invertebrate species, such as moths and beetles that 
provide food for species such as grizzly bears. Other species associated with this ecosystem category 
include the mountain goat, Townsend’s big-eared bat, wolverine, Gray-crowned rosy finch, Peregrine 
falcon, and Golden eagle.  

This ecosystem category generally occurs in large patches or bands that are well connected along 
mountain ridges. Unique features such as caves may be inhabited by bats or some invertebrate species. 
Many caves on the Flathead NF have not been inventoried, but the forest is currently gathering valuable 
information from sites being inventoried by volunteers.  The current Flathead NF LRMP states that the 



Flathead National Forest Assessment 

98 

Flathead NF will “Preserve and protect caves for their unique environmental, biological, geological, 
hydrological, archaeological, paleontological, cultural and recreational values.” These guidelines help to 
prevent some disturbances that have the potential to threaten bat species.  

Drivers, Stressors, and Trends 
Most sparsely vegetated ecosystems that occur at high elevations are not substantially altered from 
historical conditions, because they are primarily determined by biophysical factors and have relatively 
low levels of human accessibility. Historically, these ecosystems have been affected by high winds, 
extreme temperatures, avalanches, unstable rock, poorly developed soils with low organic matter, and/or 
high UV radiation levels. On the Flathead NF, much of the acreage in this ecosystem category is snow-
covered for much of the year, with snow retention providing moisture during the growing season, as well 
as habitat for species such as gray-crowned rosy finches and wolverines. Climate change is the main 
factor that could affect these ecosystems, shortening the length of time, area, or timing of snow cover. In 
some portions of Montana, these ecosystem types have been developed for minerals, but the Flathead NF 
does not have active mines and many of these rocky ecosystems are found in federally designated 
Wilderness where there is no mineral development. Sparsely vegetated ecosystems that occur at low 
elevations may have a larger proportion of invasive species, compared to reference conditions, because 
these sparsely vegetated ecosystems tend to be more accessible than those at high elevations and many 
invasive plants are well-adapted for growing in sparse soil conditions.  

Talus slopes (also known as scree) are used as habitat by some invertebrate and vertebrate species. 
Removal of tree cover from the margins of talus slopes is a potential stressor to native species, because 
the vegetation-covered edges provide moist microclimates, especially during hot, dry periods. Talus 
slopes on the Flathead NF are infrequently used to provide riprap or filter rock. 

Non-forest Grassland/Herbaceous Ecological System  

Amount and distribution 
Statewide, the Rocky Mountain Lower Montane, Foothill and Valley Grassland type is widespread across 
western MT, with a high density of this ecosystem along the east front of the Rocky Mountains to the east 
of the Flathead NF, the National Bison Range to the south of the Flathead NF, the Tobacco Plains to the 
north of the Flathead NF, and portions of Glacier NP along the eastern boundary of the Flathead NF.  The 
lower montane grassland type covers about 7,248 square mi in Montana. The other grassland and herb 
types are less widespread in Montana, each covering less than 1351 square mi. The Flathead NF manages 
a small fraction of the grassland/herbaceous ecological systems compared with surrounding land 
ownerships.  On Flathead NFS lands, many of these grassland types occur in patches surrounded by 
coniferous forest.  The Lower Montane, Foothill and Valley Grassland type is most abundant on private 
lands within the Salish Mountains GA.  

Habitat quality - composition, structure, function, connectivity 
These ecological systems are composed of >25 percent cover of cool-season perennial bunch grasses 
(including rough fescue, Idaho fescue, bluebunch wheatgrass) and forbs, with sparse shrub cover (<10 
percent). Some moister sites include a diversity of rhizomatous sedges, rushes, woodrushes, grasses and 
forbs forming a dense turf that is rarely greater than 5 inches tall. Other sites are dominated by grasses 
mixed with forbs such as asters, bluebells, fireweed, stickseed, small flowered penstemon, large-leaved 
avens, harebells, Canadian goldenrod, common and death camas, western meadowrue, tall groundsel, and 
tall ragwort. If camas is present, these sites may be important food gathering sites for native people. At 
subalpine elevations, bear foods such as glacier lily, lovage, false hellebore, and valerian can form a 
component of the forb layer. Species associated with this ecosystem category include the grizzly bear, elk, 



Flathead National Forest Assessment 

99 

mule deer, pika, badgers, ground squirrels, White-tailed ptarmigan, Western bluebird, and Great gray owl, 
to name a few. 

Drivers, Stressors and Trends 
Stressors and trends differ between high elevation areas and low elevation areas (TNC 2004). Historically, 
fire played a role in maintaining this ecosystem category on national forest lands. Most high elevation 
grassland/herbaceous types are not substantially altered from historical (reference) conditions, largely due 
to lower levels of accessibility and more frequent fires in recent decades. At lower elevations within the 
forested environment, some of these communities are trending towards higher tree and shrub canopy 
cover, due to less frequent fires that kill small coniferous trees/shrubs in the understory or encroaching 
around the perimeter. On private valley-bottom lands adjacent to the Flathead NF, the trend has been to 
convert native grasslands to crop lands and developed lands, leading to the disruption of processes, such 
as fire, that played a role in maintaining them.   

Connectivity of grassland/herbaceous ecosystems has also been affected by development or subdivision at 
lower elevations, except for low elevation lands in the Bob Marshall Wilderness Complex, within the 
South Fork Flathead GA. Low elevation grassland ecosystems in the Bob Marshall have good 
connectivity and are unimpeded by development. On tribal lands adjacent to the Flathead NF, areas such 
as the National Bison Range also protect this ecological system category from development.  

Factors such as precipitation patterns, long-term drought, livestock grazing, spread of invasive plant 
species, and water table fluctuations can also affect the trend in quality, composition, and size of these 
ecological systems. Current conditions reflect a larger proportion of invasive plant species in the lower 
montane grassland/herbaceous type, compared to reference conditions (see subsection on “Invasive 
Plants” in the Ecosystem Function: Drivers and Stressors for more details). The trend in the number of 
cattle allotments has been downward. Other than in the Salish Mountains GA, the Flathead NF has very 
few cattle allotments, and those allotments have few numbers of cattle.  

Non-forest, Deciduous Shrub Ecological System  

Amount and distribution 
The Rocky Mountain Subalpine Deciduous Shrubland ecological system ranges from 5000 – 6400 feet in 
elevation and totals 689 square mi within the state of Montana. The Rocky Mountain Montane-Foothill 
Deciduous Shrubland occurs up to 5000 feet elevation and totals 571 square mi. Other shrubland types, 
including the Alpine Dwarf Shrubland and Montane Sagebrush Steppe, make up a very small area within 
the Flathead NF GAs but are widespread in other portions of Montana. 

Habitat quality- composition, structure, function, connectivity 
Deciduous shrub ecological systems are composed of species such as Rocky Mountain maple, ninebark, 
chokecherry, serviceberry, oceanspray, sumac, ceanothus, menziesia, alder, mountain ash, and twinberry. 
Deciduous shrub stems can live 70-120 years and can resprout readily after fire (from the roots or from 
seed that can stay dormant for hundreds of years, e.g., ceanothus). Species associated with deciduous 
shrub ecological systems include the grizzly bear, black bear, Townsend’s big-eared bat, elk, mule deer, 
moose white-tailed deer, White-tailed ptarmigan, Ruffed grouse, and Franklin’s grouse, to name a few. 
Deciduous trees and shrubs provide important forage for ungulates (such as moose) and bears, as well as 
feeding/nesting sites for many birds. These deciduous ecosystems may occur in small or large patches and 
may be well connected or occur as scattered patches in a coniferous forest matrix. For additional 
discussion and quantification of deciduous ecosystems refer to the discussion under the Terrestrial 
Ecosystems: Key Ecosystem Characteristics section, “Riparian Areas and Wetlands” subsection.  
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Drivers, Stressors and Trends 
On the Flathead NF, these ecological systems have been determined by biophysical factors, such as steep 
slopes, shallow soils, and droughty south or west aspects. However, they have also been maintained by 
repeated and frequent fires. Some of these ecosystems are shrinking in size as coniferous trees encroach 
their perimeter. More widespread fires in recent decades have restored shrub communities in some 
portions of the Flathead NF, such as the South Fork GA (refer to the Ecosystem Function: Drivers and 
Stressors section, “Fire” subsection for more details).  Ungulate foraging can also be a driver or stressor 
of shrub ecological systems by influencing species composition and condition. 

Forested Ecological Systems 
Forested ecological systems are dominant in the Flathead NF analysis area and are described in detail in 
the following sections. These forests are distributed along gradients affected by elevation, aspect, and 
climate and they are also affected by many disturbance processes, so their location on the landscape, as 
well as their composition and structure, is in a continual state of flux. Current forest landcover types 
assessed for the Montana Crucial Areas assessment provide a “snapshot” in time and are described below 
for all lands within the Flathead NF analysis area. 

Amount and distribution 
The Flathead NF has a wide variety of forested ecological systems and manages a large portion of conifer 
forests in conjunction with surrounding land ownerships.  The Ponderosa Pine Woodland and Savannah 
occurs on the Flathead NF, but the Forest Service manages a very small fraction (because most of this 
ecosystem occurs mainly on private lands in the Salish Mountains GA, with scattered patches elsewhere). 
The ponderosa pine type is less common on the Flathead NF than on adjacent national forests to the 
south, with the highest density found in a zone from the Bitterroot Mountains to the Bearpaws; 
encompassing about 1,062 square mi in Montana.  The Dry-Mesic Montane Mixed Conifer Forest is 
widespread in northwest Montana with about 4,633 square mi statewide, primarily on the on the Flathead 
NF as well as adjacent Kootenai and Lolo NFs. On the Flathead NF, Douglas-fir is often the dominant 
tree species in in the Dry-Mesic Montane Mixed Conifer Forest ecosystem, but ponderosa pine can be a 
long-lived seral species. The third type, Mesic Montane Mixed Conifer Forest, is widespread in northwest 
Montana only, with about 2,765 square mi statewide. Western larch, Douglas-fir, and western white pine 
can be long-lived seral species in this type. Historically, these tree species may have survived repeated 
fires, growing progressively larger and contributing to a forest structural condition known as “old growth” 
(see “Coniferous Forest” subsection below for more details). On the Flathead NF, the Swan Valley GA 
has a large acreage of the Mesic Montane Mixed Conifer type, which is dominated by Grand-fir. Western 
Hemlock and Western Red Cedar are abundant on the adjacent Kootenai National Forest because it has 
more of a warm maritime climatic influence than the Flathead NF, but these species have very limited 
occurrence on the Flathead NF.  The fourth type, Lodgepole Pine Forest, is widespread in the montane 
zone of western Montana, with about 4,949 square mi statewide. The highest density of the Lodgepole 
Pine Forest type occurs in the South Fork GA of the Flathead NF and in central Montana on the Bitteroot-
Deerlodge, Helena, and Gallatin NFs. However, lodgepole pine can be dominant as a long-lived seral 
species in other montane coniferous forest types on the Flathead NF.  

The Subalpine Dry-Mesic Spruce-fir Forest and Woodland is the most widespread of the three sub-alpine 
forest types, with about 5,583 square mi statewide, primarily on the on the Flathead NF and in Glacier 
NP, as well as on the adjacent Kootenai and Lolo NFs. The second type, Rocky Mountain Subalpine 
Mesic Spruce-Fir Forest and Woodland, is common in steam bottoms/cold air drains, with about 2,900 
square mi statewide, and is most common on Kootenai and Flathead NFs. The third type, Rocky 
Mountain Subalpine Woodland and Parkland, is the least common of the three with about 760 square mi 
statewide.  



Flathead National Forest Assessment 

101 

Habitat quality- composition, structure, function, connectivity 
Forested ecosystems are generally dominated by a mixture of coniferous tree species with a mosaic of 
sizes across the Flathead NF landscape. On the Flathead NF, western larch, Douglas-fir, ponderosa pine, 
lodgepole pine whitebark pine, western white pine, and/or alpine larch may be long-lived seral species—
historically persisting through multiple fires. The Rocky Mountain Subalpine Woodland and Parkland 
ecological system has been given a provisional state rank of S2, meaning it has a high level of threat to 
persistence across the state due to stressors.  These stressors include whitebark pine mortality due to 
blister rust infection, insect infestation, lack of fire, and changes in climate. Refer to the discussion under 
the Terrestrial Wildlife and Plant Species section, “Plant Species”, “Threatened, Endangered, Proposed, 
and Candidate Species” subsection for more details. Wildlife species associated with coniferous forests 
include the Canada lynx, grizzly bear, fisher, marten, Black-backed woodpecker, Northern hawk owl, 
Clark’s nutcracker, Boreal chickadee, Boreal owl, Pileated woodpecker, Brown creeper, Northern 
goshawk, Cassin’s finch, and boreal toad to name a few. These forests provide food and shelter, nesting 
and denning sites for a diverse array of wildlife species on the Flathead NF.  

Forest structure ranges from single to multiple canopy layers and forests occur from the valley bottom up 
to the sub-alpine zone. At the landscape scale, the structure of these forests is very diverse and changes 
over time due to plant succession—from grasses, forbs, and shrubs to progressively larger trees. After 
regenerating events such as harvest, fire, wind events or insect infestation, forest structure often changes 
from small trees with low density to a progressively higher density of larger trees that form a closed 
canopy. As patches of trees die due to insects and disease, or as vast acreages of trees are killed by lethal 
fires, snags and down trees with a variety of sizes provide food, cover and nesting or denning habitat for 
more than 60 wildlife species on the Flathead NF.  

On a statewide scale, these ecosystems generally occur in large patches that are well connected, although 
connectivity may be low in localized areas due to natural or human-caused activities (also see section on 
landscape connectivity in the Terrestrial Ecosystems: Key Ecosystem Characteristics section, “Horizontal 
Patterns and Forest Landscape Connectivity” subsection for more details. The largest trees may occur in 
small patches due to the past wildfires or timber harvest on public, other agency, and private lands. Where 
there has been more frequent timber harvest, large patches of mature and old forest are interspersed with a 
mosaic of smaller patches of young forest (often less than 40 acres). Where there has been more frequent 
fire, large patches of young forest (often over 1,000 acres) are interspersed with a mosaic of smaller 
patches of old forest. On the Flathead NF, much of this ecosystem group occurs in areas with recent 
wildfire, areas with past vegetation management, in wilderness and roadless areas, as well as in cold air 
drains adjacent to streams that have been protected by RHCA and streamside management zone (SMZ) 
management direction.  

Drivers, Stressors and Trends 
In the Northern Rocky Mountains ecoregion, fire has historically been the dominant driver and stressor 
affecting forested ecosystems. Fires are drivers for some wildlife and plant species, but are stressors for 
others. Fires create abundant snags, providing high quality habitat for wildlife species such as Black-
backed woodpeckers and Northern hawk owls. Fires can improve habitat for big game species by creating 
a new, fertile seedbed for some plant species and stimulating re-sprouting of shrubs. Changes in forest 
composition or structure that occur during time periods where there is a lack of fire can reduce the habitat 
quality for species that are associated with more open forest conditions such as Lewis’s Woodpeckers, 
Western and Mountain bluebirds, Olive-sided flycatchers, Pygmy and White-breasted nuthatches and 
Flammulated owls (Casey et al. 2013). Some bird species prefer an open canopy, open understory or edge 
habitats, but other birds, called “forest-interior” species, don’t. 
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When forests in a mid to late succession condition occur in small patches or stringers, surrounded by early 
successional forest, it creates a high-contrast “edge” and forests are said to be “fragmented.” 
Fragmentation can be a natural phenomenon resulting from disturbance processes such as fire, but it can 
also be human-induced. Temple (1986) studied the effects of “edge” on 16 species of “forest-interior 
birds” and defined the "core area" of a forest as the area more than 328 feet from an edge. In all 16 of 
these species, core area was a predictor of bird species presence and abundance. Interior bird species need 
corridors that are wide enough to "contain a band of habitat unscathed by edge effects that matter to the 
targeted species" (Lidicker and Koenig 1996). Problems associated with forest fragmentation include 
weather-related effects (such as blowdown), loss of forest interior habitat, loss of habitat connectivity, and 
increased vulnerability to predators or nest-parasites (Finch 1991). Brown-headed cowbirds, a nest-
parasite (Robinson et al. 1995), may benefit from forest fragmentation, particularly where livestock graze 
within about 5 mi (Rotenberry et al. 1995). Several researchers have found, however, that forest 
fragmentation tended to increase both brood-parasitism and nest predation rates east of the Rockies, but 
not in the West (Tewksbury et al. 1998). 

Guidelines and standards to retain structural features and compositional integrity of forests (and other 
habitat elements) are important to meet wildlife objectives. The Flathead forest plan has been amended 
several times to help meet objectives for maintaining the structural integrity of forest ecosystems. 
Flathead forest plan amendment 21  was adopted in 1999 and includes standards and guidelines for 
vegetation management by PVT groups. Amendment 21 specifies that the Flathead NF retain all existing 
old growth. Amendment 21 allows for management within old growth stands and treatments to facilitate 
development of future old growth if needed to meet old growth objectives at the stand or landscape scale. 
Some bird species associated with the drier montane forest types can benefit by restoration (Casey et al. 
2013).   

Amendment 21 also includes standards and guidelines for retaining live reserve trees, snags, downed logs, 
and woody debris within harvest units at specified levels (USDA  FS 1999)(refer to the Terrestrial 
Ecosystems: Key Ecosystem Characteristics section, “Old Growth” subsection for more details). Since 
amendment 21 was adopted, the trend has been towards greater retention of old growth and associated 
structural components such as large snags in forested ecosystems. In most of the recently harvested units, 
live trees as well as some snags and down logs have been retained, improving the quality of habitat for 
wildlife and other species. However, where open roads occur, the quality of habitat has often been 
reduced by loss of snags and down wood due to firewood removal.  

Flathead forest plan amendment 19 includes standards and guidelines for access management, which have 
resulted in closure of many miles of roads to motorized use by the public in recent decades, and in turn 
resulted in retention of a greater number of snags and down wood in the landscape. Amendment 19 is 
discussed in more detail under the Terrestrial Wildlife and Plant Species section, “Wildlife Species”, 
“Threatened, Endangered, Proposed and Candidate Species”, “Grizzly Bear” subsection.   

The Flathead NF Plan was amended to include the Northern Rockies Lynx Management Direction 
(NRLMD) in 2007. This direction provides standards, guidelines and objectives for managing boreal 
forest Canada lynx habitat to support a recovered population. Canada lynx critical habitat was identified 
in 2009 and identified the primary constituent elements for boreal forests within designated critical 
habitat.  Flathead forest plan amendment 24 was adopted in 2003 and includes standards and guidelines 
for winter motorized recreation. 
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Terrestrial Ecosystems: Key Ecosystem 
Characteristics 
Process and methods 
Using more detailed and higher resolution forest-wide data sets (e.g., VMap, Flathead NF Riparian Land 
Type Maps), key characteristics relevant to the terrestrial ecosystems of the Flathead NF were identified, 
as required by the 2012 Planning Rule. These characteristics are used to assess vegetation and associated 
wildlife habitat conditions at the scale appropriate for forest plan revision and development of future 
forest plan components. The key ecosystem characteristics are identified in table 26, with a 
summarization of conditions and trends for these components in following sections.   

Vegetation conditions are summarized primarily by Flathead NF GAs within this assessment, to provide a 
general overview at the scale of the subbasin, and to tie directly to the future development of forest plan 
desired conditions and other components. More thorough discussion and summaries of current vegetation 
conditions for each PVT is provided in appendix C.  

A general summary of the NRV and trends for key ecosystem characteristics is also provided in this 
section. As previously mentioned, the Flathead NF NRV analysis, completed in 1999, is the source for 
much of this discussion, and the background and methodology for this analysis can be found in 
appendix B. This appendix also provides quantitative information of the NRV results for the Flathead NF 
and discusses the findings in more detail. 

Key ecosystem characteristics are defined in the 2012 Planning Rule as the dominant ecological 
characteristics, or components, that describe the ecosystems and are relevant and meaningful for 
addressing ecosystem condition and integrity as well as important land management concerns.  
Characteristics are also chosen because they are measurable (i.e., quantitative or qualitatively) and we 
have some type of data or means to distinguish and describe them. Table 26 displays the key terrestrial 
ecosystem characteristics that have been identified for the Flathead NF and the primary data source. More 
detail and discussion on these data sources is found in the Scale and Information Sources section. The rest 
of this section discusses the assessment of Flathead NF conditions and trends for each of these key 
ecosystem characteristics.   

Table 26. Key ecosystem characteristics used for terrestrial ecosystem assessment of the Flathead NF 

Key Ecosystem 
Characteristic Description Data Sources for Current 

Conditions1 

Riparian Areas and 
Wetlands 

Elements associated with standing water, flowing water, and 
saturated soil conditions that provide an interface between 
aquatic and terrestrial ecosystems. These elements provide a 
high level of diversity; both non-living and living, including all 
lifeforms such as vertebrates, invertebrates, fungi, vascular 
and nonvascular plants.  

Several forest-level data 
bases and maps, field 
inventories. See details in 
riparian section that follows.   

Vegetation 
dominance types 

Category of terrestrial plant community representing the most 
common tree species (or other vegetation type), where cover 
of this species is at least 40% of the total.  

Flathead NF VMap 

Forest size classes 
Represents the variation in forest size classes, and is also 
used to reflect the process of vegetation succession (growth 
and change of the plant community over time).  

Flathead NF VMap 
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Key Ecosystem 
Characteristic Description Data Sources for Current 

Conditions1 

Old Growth 

A specific forest age/structural class within the late 
successional stage of development. Old growth is an 
important component of overall forest structural and wildlife 
habitat diversity.  

FIA plot data  

Large diameter live 
and dead trees, 
downed woody 
material 

Live and dead standing trees, with specific emphasis on 
larger diameter western larch and ponderosa pine. These 
components are of high importance to a number of wildlife 
species, including many of conservation concern. Downed 
logs and coarse woody material are also important 
components of habitat diversity. 

FIA plot data 

Horizontal Patterns 
and Landscape 
Connectivity 

The horizontal pattern of forest size/structure classes across 
the landscape and the spatial linkages between them, which 
is influenced both by human activities (e.g., harvesting, 
developments) and natural processes (e.g., wildland fire). 

MT Natural Heritage 
Program data bases; 
Flathead NF VMap; 
Flathead NF NRV analysis 

Plant species or 
Communities of 
special interest 

Plant species or communities for which a fine-filter evaluation 
is needed. They may not be identified as a Vegetation 
Dominance Type, but are considered important for their 
contribution to biological diversity, ecological integrity or as 
wildlife habitat. They include: 1) federally listed Threatened, 
Endangered, Proposed, Candidate or recently delisted 
wildlife species; 2) potential wildlife SCC; 3) potential species 
of public interest; and 4) focal species. 

Current data bases and 
species lists from the 
Forest Service, State of 
Montana (Natural Heritage 
Program) and Fish and 
Wildlife Service  

Wildlife species of 
special interest 

These are wildlife species for which a fine-filter strategy of 
evaluation is needed, as described earlier under “Process 
and methods”. They include: 1) federally listed Threatened, 
Endangered, Proposed, Candidate or recently delisted 
wildlife species; 2) potential wildlife SCC; 3) potential species 
of public interest; and 4) focal species.  

Current data bases and 
species lists from the 
Forest Service, State of 
Montana (Natural Heritage 
Program) and Fish and 
Wildlife Service 

1 For additional information on these data sources, see earlier section on “Scale and Information Sources.” 

Riparian Areas and Wetlands 
Riparian areas and wetlands are defined as “three-dimensional zones of direct physical and biotic 
interactions between terrestrial and aquatic ecosystems, with boundaries extending outward to the limits 
of flooding and upward into the canopy of streamside vegetation” (Gregory et al. 1991). Although they 
may occupy a small percentage of the landscape, riparian areas provide key habitat for many terrestrial 
and aquatic species (Kauffman et al. 2001), providing connectivity in a longitudinal continuum from the 
headwaters to downstream areas. 

Riparian areas and wetlands encompass unique and diverse vegetation types that are closely associated 
with lakes, streams, ponds, marshes, swamps, bogs, fens and other areas of high or fluctuating water 
tables.  They vary from relatively narrow strips of vegetation along perennial and intermittent streams in 
deeply incised, steep mountain valleys, to the marshes and adjacent wetlands within the wide valleys of 
the major river bottoms.  They are widely distributed across the forest, occurring at all elevations. 

Information sources used for this assessment of riparian areas and wetlands includes the best data 
available. To identify and assess wooded vernal pools, fens, and peatlands on the Flathead NF, the dataset 
called “Groundwater Dependent Ecosystems for Flathead National Forest” was used (compiled from 
various MTNHP data layers: USDA FS Flathead NF 2013). For marshes, a dataset produced by Region 1 
of the forest service (S_R01_FLT_watpoly_region_marshland and marshwet) as well as the National 
Hydrologic Database (accessed 2013) was used. The Flathead NF riparian landtypes were also used 
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because each landtype has an associated description of vegetation, stream channel characteristics, soils, 
and landforms that are specific to the Forest (USDA Forest Service 1995).  

There are 23 riparian landtypes described for the Flathead NF. Table 27 displays the total acreage of 
riparian landtypes for each GA. Figure 42 is based on the Flathead NF Riparian Landtype Inventory from 
1995. Note that riparian landtypes were not mapped for wilderness areas. 

Figure 42. Riparian landtypes in GAs 
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Table 27. Mapped riparian landtypes, including transitory water bodies, by GA in the Flathead NF  

Mapped Riparian 
Landtypes1 

North Fork 
Flathead  

Middle Fork 
Flathead 

South Fork 
Flathead 

Hungry 
Horse 

Salish 
Mtns. 

Swan 
Valley 

Flathead NF 
All GAs 

Flathead NFS 
lands only  17,051 ac 6,359 ac 5,497 ac 8,576 ac 14,576 

ac 
31,811 

ac 83,870 ac 

All ownerships  25,323 ac  8,421 ac 5,497 ac 9,006 ac 42,825 
ac 

54,534 
ac 145,606ac 

On NFSS lands as 
% of total acres in 
GA 

67% 76% 100% 95% 34% 58% 58% 

1 In this 1995 data, riparian landtypes were not mapped in wilderness areas nor in the bulk of the Flathead Valley. 

The USFS manages a large proportion of the riparian landtypes in the Hungry Horse and South Fork 
Flathead River GAs, but a very small proportion in the Salish Mountains GA (table 27). If all land 
ownerships are considered, the Swan Valley GA has the highest acreage of riparian landtypes, followed 
by the Salish Mountains and then the North Fork Flathead River GAs. If only Flathead NFS lands are 
considered, the Swan Valley GA has the highest acreage of riparian landtypes, followed by the North Fork 
and Salish Mountains GAs (table 27).  

Habitat quality – composition, structure, function, connectivity 
Because riparian areas and wetlands provide a forest and aquatic interface, their function, composition of 
plant and animal species, and structure is very diverse. The structure may include decayed and dead trees, 
shrubs, emergent and submerged vegetation along open water margins, as well as plants that grow in 
conditions with variable amounts of soil saturation. Hardwood trees, particularly black cottonwood and 
paper birch, occur here as do conifer trees. Spruce and subalpine fir are most common, with grand fir and 
western red cedar on the warmer sites. Other species, such as Douglas-fir and larch, are also present in 
many riparian areas. Alder, willows, red-osier dogwood, elderberry, buckthorn, thimbleberry, twinberry, 
and hawthorn often occur in the understory. Forbs and grass-like plants that occupy these sites are also 
quite diverse.  

These ecosystems may be interconnected in a linear fashion down hillsides and in valleys; they may occur 
in clusters, or they may occur as isolated microsites in other ecosystems. Riparian ecosystems are 
important to wildlife for feeding, drinking, cover, breeding season habitats, and habitat connectivity. They 
are often rich in bear foods such as skunk cabbage and other herbaceous plants with nutritious bulbs.  
Many species are associated with riparian ecological systems, including the Canada lynx, grizzly bear, 
black bear, fisher, northern bog lemming, harlequin duck, common loon, bald eagle, veery, and boreal 
(western) toad, to name a few. Rocky sites behind waterfalls provide key breeding habitat for black 
swifts. A federally listed threatened plant, Howellia aquatilus, has been found in only one type of riparian 
pothole or wooded vernal pool in Montana and it occurs on the Flathead NF.  

Because riparian ecosystems are so important to terrestrial plant and wildlife species, table 28 displays the 
acreage of a few of the 23 riparian landtypes that are key for these species, by GA.  
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Table 28. Mapped riparian landtypes in the GAs of the Flathead NF (all ownerships) 

Riparian Landtype 
Name1,2 

North 
Fork 

(acres)  

Middle 
Fork 

(acres) 

South 
Fork 

(acres) 

Hungry 
Horse 
(acres) 

Salish 
Mtns. 

(acres) 

Swan 
Valley 
(acres) 

Flathead 
NF All GAs 

(acres) 

FL2D (flat, may support 
cottonwood)  7,209  2,361  1,375  546  273  5,676  17,440  

NL1A/NL2A (nearly level, 
associated with streams, 
sub-alpine fir and/or spruce 
dominant ) 

6,798  2,493  822  2,257  14,613  10,184  37,167  

SL5A (slightly sloping, sub-
alpine fir dominant 729  6  144  551  0  4,340  5,764  

NL1E (Fens/Peatlands)  110  1  187  55  329  467  1,149  

NL1E (marshlands) 815  483  1,069  274  5,651  3,598  11,890  

NL1E (other nearly level, 
willows and sedges 
dominant) 

1,332  0  0  554  5,491  590  7,967  

FL1C (flat, may support 
spruce) 2,348  165  349  201  4,961  5,005  13,029  

WL5A (seeps, springs) 3,778  1,541  764  1,858  4,901  5,629  18,471  

1 Riparian landtypes were not mapped in wilderness areas 
2 The riparian landtype names are indicative of their characteristics. Flat valley bottom gradients of 0-2 percent were designated 
with an FL prefix, nearly level gradients of 2-4 percent% were designated with an NL prefix, slightly sloping gradients of 5-12 percent 
were given a SL prefix, moderately sloping gradients of 13-39 percent were given an MS prefix, steeper gradients were given a VS 
prefix, and seeps/springs on any slope were designated with a WL prefix. The riparian landtype suffix describes the dominant 
vegetation community; most noteworthy for wildlife species are the D suffix (which may support black cottonwood trees) and the E 
suffix (which supports willows and sedges). The other suffixes are coniferous forest vegetation types; C stands for spruce and A 
stands for sub-alpine fir, for example. 
 

Each of the landtypes in table 28 has unique characteristics. On Flathead NFS lands, the majority of the 
FL2D riparian landtype is along the North Fork and Middle Forks of the Flathead River. Populus 
trichocarpa/Cornus stolonifera (Black cottonwood/red-osier dogwood) is the dominant habitat type 
occurring on seasonally poorly drained sites. Black cottonwood forests provide key wildlife habitat 
because the largest trees are often rotten inside so they are used by a wide variety of wildlife species for 
nesting and denning. Picea/cornus stolonifera (Spruce/red-osier dogwood) and Abies 
lasiocarpa/Steptopus amplexifolius (Sub-alpine fir/twisted stalk) are the dominant habitat types on 
moderately well drained sites, with inclusions of other habitat types also present.  

Cottonwood groves are not common on the Flathead NF, but those that do occur are predominantly along 
the major river valleys. Large cottonwoods provide nesting and roosting habitat for species such as Bald 
eagles, Great-blue herons, and Pileated woodpeckers. The Nyack floodplain, a 5.6 by 1.9 mi floodplain of 
the Middle Fork Flathead River, spans the southern boundary of Glacier NP along the Flathead NF border. 
Another cottonwood floodplain spans a portion of the western boundary of Glacier NP and the Flathead 
NF along the North Fork Flathead River. Recent wildfires in the North Fork GA killed patches of these 
large cottonwoods. Cottonwood trees are dependent upon fluctuating water levels for regeneration, and 
the free-flowing condition of these two rivers on the Flathead NF has helped to maintain stability of 
cottonwood groves. 

The NL1E riparian landtype includes fens, peatlands, marshes and other wetlands dominated by willows 
and sedges.The lowest elevation sites occur in poorly drained depressions and are dominated by the Carex 
rostrata (beaked sedge) habitat type. The mid-elevation sites occur in somewhat poorly drained 
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depressions or on raised hummocks and are dominated by the Salix drummondiana (Drummond’s willow) 
habitat type. The high elevation sites occur on the fringe of surrounding upland areas and are dominated 
by the Populus trichocarpa/Cornus stolonifera (Black cottonwood/red-osier dogwood), Picea/Cornus 
stolonifera (spruce/red-osier dogwood), and Abies lasiocarpa/Calamagrostis canadensis (sub-alpine 
fir/bluejoint reedgrass) habitat types (depending upon microclimate). Marshlands provide breeding and 
feeding habitat for numerous species of mammals, birds and amphibians, such as boreal toads, muskrats, 
and beavers. Sedges, willows, and other shrubs provide foraging and nesting habitat for a wide variety of 
wildlife species such willow flycatchers and red-winged blackbirds. 

Peatlands require groundwater providing constant high water levels, with peat accumulations typically 
occuring at rate of 8-11 inches in 1,000 years. Constant high water levels lead to accumulation of organic 
matter which is usually greater than 15 inches deep. Unique water chemistry with high levels of minerals 
such as calcium, magnesium, and iron produces a fen. About 700 acres of mapped fens/peatlands occur 
adjacent to the Flathead NF in Glacier NP and about 40 acres occur adjacent to the Flathead NF on the 
Kootenai NF. Peatlands provide unique plant communities as well as breeding and feeding habitat for 
species such as bog lemmings. 

The FL1C and WL5A riparian landtypes often occur as small inclusions within coniferous forest or other 
ecosystems. In these landtypes, water tables may fluctuate substantially from spring to fall and year to 
year. The WL5A landtype is associated with seeps, springs and near-surface groundwater concentrations 
ranging from valley-bottom depressions to heads of drainages. A subset of the WL5A landtype, known as 
wooded vernal pools, are noteworthy because they include 126 sites in the Swan Valley GA that are 
known to be occupied by Howellia aquatilus (Reeves 2004)(refer to the Terrestrial Wildlife and Plants 
section, “Plants,” “Threatened, Endangered, Proposed and Candidate Plant Species” subsection for more 
details).  

Conifer swamps are a subset of the FL1C or NL1A riparian landtypes and include spruce (which may be 
mixed with Western Red Cedar or Western Hemlock) and an understory of Devil’s club/Pacific yew on 
hummocks or slopes below 4,200 feet. Under-growth is associated with moist to wet conditions and may 
also include Labrador tea, Skunk cabbage, Ladyfern, Horsetail, and other forbs.  

Drivers, Stressors and Trends 
Lotic riparian ecosystems are associated with moving water, while lentic systems are associated with 
standing water.  Lotic systems depend on fluctuating water levels and regular scouring and deposition of 
stream materials during flood events. As streams go through the annual hydrologic cycle, their floodplains 
(i.e., wetted area) expand and contract. Large rivers are linked to the landscape through extensive 
floodplains and complex channel patterns that create a variety of riparian ecosystems. Floods have shaped 
the major rivers and floodplains of the Flathead NF, creating side channels, oxbow lakes, side arms, and 
floodplain terrace streams. Most lentic riparian ecosystems require a relatively constant high water table 
to maintain hydric plant species, but others are associated with highly variable water tables.  In some 
areas, beavers play a major role in maintenance of water levels and associated riparian diversity.  

Ward (1989) explained the complex interactions between streams and riparian ecosystems: 1) from 
upstream to downstream segments; 2) from the river channel through the floodplain to the valley walls; 3) 
from the spaces in the river bottom and into adjacent groundwater systems; and 4) over time such as 
seasonal, annual, and long-term.Some riverine riparian features are naturally connected in a continuum, 
while others (such as oxbows) are associated with water that has been disconnected from the main river 
system (Seddell et al. 1990), at least aboveground.  
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Channelization or flow regulation resulting from manmade features (such as dams) can cause a river to be 
separated from its floodplain, changing associated riparian ecosystems. The hydrology of riparian 
ecosystems can also be affected by forest succession, fire, timber harvest, water diversion, adjacent roads, 
rural/ recreational development, prolonged drought, excessive grazing, beaver removal, peat removal, and 
invasive plant species (such as Reed Canarygrass). The species of plants and animals in riparian 
ecosystems can be affected by all of these factors, as well as by herbicide/pesticide use or disease, such as 
Chytrid fungus. Exotic wildlife species, such as the American bullfrog (Rana catesbeianus), may be 
affecting other amphibians in some areas. Ponds in the Bitteroot Valley that were once inhabited by the 
Northern Leopard Frog (Rana pipiens or Lithobates pipiens) are now occupied solely by American 
Bullfrogs. Fortunately, on the Flathead NF, the Ashley Lake area of the Salish Mountain GA is the only 
documented area with bullfrog invasion.  

There is uncertainty about how future changes in climate may affect riparian ecosystems, particularly 
lentic (standing water) systems. In general, small water bodies and associated riparian areas are thought to 
be more vulnerable to loss than are larger ones (Hossack et al. 2013). Climate change is likely to affect 
riparian ecosystems on the Flathead NF in the future due to changing precipitation, streamflow patterns, 
groundwater levels, and air temperature. For example, some lentic riparian areas dried out during an 
extended drought period in the late 90s and early 2000s, but recovered when water levels increased. Other 
small ponds dry out on a more frequent basis due to annual changes in groundwater levels and species 
that occur there are adapted to these changes. Changes in snow pack, total precipitation, and streamflow 
patterns are described in detail in the Aquatics Ecosystems section of this assessment.   

Beaver can play an important role in mitigating the effects of climate change in some riparian areas by: 1) 
slowing snowmelt runoff, which extends summertime stream flow and helps stabilize flow in some 
riparian areas; 2) creating beaver ponds which maintain wetlands and provide key habitat for amphibians, 
small mammals and birds; 3) increasing groundwater which sub-irrigates adjacent habitats and can allow 
water to re-enter flows as cooler seeps; and 4)fostering the establishment of deep-rooted sedges, rushes, 
hydric grasses, and woody riparian vegetation. 

Human activities are also drivers and stressors for riparian areas. In the Hungry Horse GA, Hungry Horse 
Dam (built in the early 1950s) inundated over 50 mi of riparian ecosystems along the South Fork Flathead 
River. On the Flathead NF, the South Fork Flathead River is the only river system impacted by a large 
dam.  

In the past, areas in and adjacent to riparian ecosystems were frequently used as locations for pre-historic 
settlements and were often the location for recreational developments and roads. During the past few 
decades, land managers have recognized the importance of riparian ecosystems in maintaining water 
quality, terrestrial habitat, and aquatic habitat.  As a result riparian conservation measures have been 
developed for federal, state, and private lands – helping to preserve and protect the integrity of the 
riparian and wetland habitats, as well as the water quality of associated water bodies (also see Aquatic 
Ecosystems section). 

On NFS lands, site-specific standards and guidelines apply to RHCAs, helping to provide connectivity 
and maintain composition, structure, and function.  RHCAs have variable widths, based upon four 
categories (USDA  FS, INFISH DN, 1995): 1) fish-bearing streams, 2) permanently flowing non-fish 
bearing streams, 3) ponds, lakes, reservoirs, and wetlands greater than 1 acre, and 4) seasonally flowing 
or intermittent streams, wetlands less than 1 acre, landslides and landslide-prone areas. Table 29 describes 
how RHCAs apply to in-stream, stream-side, and wetland areas, and table 30 summarizes the Flathead 
NF’s current management direction of these areas.   
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RHCAs are portions of watersheds where riparian-dependent resources receive primary emphasis, and 
management activities are subject to specific standards and guidelines. The USFS manages all RHCAs 
according to INFISH direction, which addresses the need to place primary emphasis upon riparian-
dependent resources and to preserve cover for bank protection, shade, and sediment-water balance in fish 
bearing streams.  It also provides direction to improve streamside riparian and to protect their productivity 
and diversity.  In addition, forest plan standards have afforded protection to riparian vegetation 
communities for decades through the use of BMPs, which also apply to state and private lands. All ground 
disturbing activities are required to apply BMPs, adopted by the State of Montana, to protect water 
quality. These include such practices as designating SMZs and appropriate design of stream crossings 
with roads.  

Table 29. Applicability of RHCAs   

Characteristic1 In-Stream  Stream or Lake-side  Wetlands 

RHCA definition for 
permanently flowing fish-
bearing streams2  

RHCA includes water 
body  

RHCA = minimum of 300 
feet slope distance on 
each side of active stream  

— 

RHCA definition for 
permanently flowing non-fish-
bearing streams2 

RHCA includes water 
body 

RHCA = minimum of 150 
feet slope distance on 
each side of active stream  

— 

RHCA definition for Ponds, 
lakes, reservoirs, and wetlands 
greater than 1 acre2   

RHCA includes water 
body 

RHCA = minimum of 150 
feet slope distance from 
the edge of the reservoir’s 
maximum pool elevation 
or from the edge of the 
lake 

RHCA = minimum of 150 
feet slope distance from 
the edge of the wetland or 
pond 

RHCA definition for seasonally 
flowing or intermittent streams, 
wetlands less than 1 acre, 
landslides, and landslide-prone 
areas2  

RHCA = intermittent 
stream channel and the 
area to the top of the 
inner gorge or outer 
extent of riparian 
vegetation 

RHCA = minimum of 100 
feet slope distance if in a 
priority watershed and 50 
feet slope distance if NOT 
in a priority watershed  

RHCA = minimum of 100 
feet slope distance if in a 
priority watershed and 50 
feet slope distance if NOT 
in a priority watershed  

1 For full text, please see 1995 INFISH publication.  
2 may extend further if riparian vegetation or saturated soils extend further 
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Table 30. RHCA summary of management direction relevant to Flathead NF drivers, stressors, and trends 

 
Management Topic1 

 
Direction 

Timber Management 
Can harvest timber  (including fuelwood cutting) only: 1) where catastrophic events result in degraded riparian conditions, 2) 
where present and future woody debris needs are met, 3) where adverse effects can be avoided to inland native fish2  and 
4) apply silvicultural practices for RHCAs to acquire desired vegetation characteristics2 where needed to attain RMO’s. 

Roads Mgt or Transportation Plan 
(existing and planned roads) 

Cooperate with other agencies and cost-share partners to achieve consistency in road design, operation, and maintenance 
necessary to attain Riparian Management Objectives (RMO’s). 
Minimize road and landing locations in RHCAs2 

Include road design/reconstruction criteria, elements, standards and mgmt. objectives3 

Meet Riparian Management Objectives (RMOs) and avoid adverse effects on inland native fish by: 1) prioritizing and 
reconstructing road and drainage features that do not meet Riparian Management Objectives (RMOs), 2) closing or 
obliterating and stabilizing roads not needed for future management activities. Prioritize these actions based on the current 
and potential damage to inland native fish in priority watersheds and the ecological value of the riparian resources  
Construct new, and improve existing, culverts, bridges, and other stream crossings to accommodate a 100-year flood4 
where those improvements would/do pose a substantial risk to riparian conditions. Provide and maintain fish passage at all 
road crossings of existing and potential fish-bearing streams5 

Recreation Management 
Design, construct, and operate recreation facilities (including trails and dispersed sites) and adjust dispersed or developed 
recreation practices so that they do not retard or prevent attainment of the Riparian Management Objectives and avoids 
adverse effects on inland native fish. Address RMOs and potential effects on inland native fish in Wild and Scenic Rivers, 
Wilderness, and other Recreation Management plans. 

Mineral Activity Develop and evaluate the results of inspection, monitoring, and reporting requirements for mineral activities and modify as 
needed to eliminate impacts that prevent attainment of RMOs and avoid adverse effects on inland native fish. 

Fire and Fuels 
Strategies should recognize the role of fire in ecosystem function and identify those instances where fire suppression or fuel 
management actions could either perpetuate or be damaging to long-term ecosystem function or inland native fish 
(emergency team develops rehab. Plan if needed). Avoid delivery of chemical retardant, foam, or additives to surface 
waters. 

Restoration 
Cooperate with other agencies to design and implement watershed, fish and wildlife habitat restoration projects in a manner 
that promotes the long-term ecological integrity of ecosystems, conserves the genetic integrity of native species, and 
contributes to attainment of RMOs. 

Monitoring Priority watersheds would have the highest priority for restoration, monitoring and watershed analysis. The primary focus is 
to verify that the standards and guidelines were applied during the project implementation. 

1 - For full text, please see 1995 INFISH publication. This table represents a summary of key information and is not all encompassing. This management direction will be revised as needed based on new 
science. 
2 - If in a “priority watershed”: complete a watershed analysis prior to salvage cutting or construction of new roads or landings or construction of new recreation facilities; sidecasting of road material is 
prohibited on road segments within or abutting RHCAs 
3 - Management objectives (e.g. road operation & maintenance; pre-, during-, and post-storm inspections and maintenance; regulation of traffic to minimize erosion and sediment delivery from road 
surface; monitoring plans for road stability, drainage, and erosion control; mitigation plans for road failures, outsloping of the roadway surtace is preferred, except in cases where outsloping; routing 
drainage away from potentially unstable stream channels, fills, and hillslopes; avoiding disruption of natural hydrologic flow paths. 
4 - Includes associated bedload and debris  
5 - In case where barriers prevent invasion of non-native fish species or strains, their removal may not be desirable 
6 - 'Retard' would mean to slow the rate of recovery below the near natural rate of recovery if no additional human caused disturbance was placed on the system 
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Regeneration harvest may create “high-contrast edge” between RHCAs and harvest areas. In some cases 
RHCA widths that are adequate for fish provide adequate patch size for associated wildlife species, but in 
other cases they may not. For example, Temple (1986) studied the effects of “edge” on 16 species of 
“forest-interior birds” and defined the “core area” of a forest as the area more than 328 feet  from an edge. 
In all 16 species, core area was a better predictor of bird species presence and abundance than was the 
total area. Interior bird species need corridors that are wide enough to “contain a band of habitat 
unscathed by edge effects that matter to the targeted species” (Lidicker and Koenig 1996). While linear 
patches of riparian habitat provide connectivity between ecosystems, some species may be more 
susceptible to predation or to the effects of invasive species when using edge habitats. 

Much of the current old growth on the Flathead NF is located in and adjacent to streams and other 
riparian ecosystems. The higher old growth amounts of old growth forest in riparian areas is partly due to 
the more moist conditions relative to surrounding lands and the tendency for fires to burn less acreage or 
burn less severely in these areas, although they do burn. Less frequent fire allows forests to develop over 
longer periods and potentially into an old growth successional stage. As described above, amendment 21 
standards and guidelines for vegetative management in the current Flathead NF plan specify that the 
forest retain all existing old growth (based upon definitions by Green et al. 1992, errata 2011) and retain 
live reserve trees, snags, downed logs, and woody debris. Livestock grazing in riparian areas on NFS 
lands is excluded on much of the forest, but does occur in portions of the Salish Mountain and Swan 
Valley GA, although livestock numbers are low. 
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Vegetation Dominance Types 
There are eight coniferous forest types and two nonforest types on the Flathead NF that were assessed. 
Table 31 provides a brief description of each type.  

Table 31. Vegetation dominance types evaluated in the assessment 

Vegetation 
Dominance Type 

(Type Abbreviation) 
Description 

Coniferous Forest Types 

Ponderosa Pine (PP) 

Though PP is able to grow well on a wide range of sites, it most often dominates on the 
driest and warmest sites on the Flathead NF. Usually grows in association with DF. It is of 
particularly high value for its contribution to species diversity, forest structure, and 
ecosystem resilience in the drier ecosystems, for several reasons as follows.  PP is 
capable of living for many centuries and can grow to very large diameters. It is one of the 
most fire and drought tolerant species in this ecosystem. It provides important wildlife 
nesting/feeding habitat, both when live and dead. As large trees that stand-out in a forest, 
its presence complements the scenic values. Compared to associated species such as DF, 
PP is less vulnerable to root disease and other pathogens. However it is less tolerant of 
shaded conditions than DF, which is able to establish and grow under a denser forest 
canopy than PP. DF would gradually become dominant on most of the PP types without 
disturbance. 

Douglas-fir (DF) 

A very common type on the Flathead NF, largely due to the wide range of site and forest 
conditions under which DF is able to grow and compete successfully. DF is moderately 
shade and drought tolerant.  Older, larger trees are fire tolerant, though less so than PP or 
WL. DF is one of the more vulnerable species to root diseases and bark beetles. Though 
nearly pure stands of DF are not uncommon, it is typically associated with other species, 
usually WL, PP, LP and/or AF.  

Western Larch (WL) 

Though WL dominated forests are less common than AF/ES, DF and LP dominance types, 
WL is frequently found as a minor species within all of these other types. WL grows on a 
relatively wide range of site conditions, but competes best on the cool, moist sites. Similar 
to PP, it is of high value for its contribution to species diversity, forest structure, and 
ecosystem resilience.  It is one of the most fire tolerant trees when mature, and also more 
resistant than other species to insect and pathogens. It provides important wildlife 
nesting/feeding habitat, both when live and dead. It is a valuable tree for wood products. As 
large trees that stand-out in a forest, its presence complements the scenic values. It is very 
shade intolerant, and thus requires very open, sunny conditions in which to establish, grow 
and compete well against associated species. 

Lodgepole Pine (LP) 

A common type and grows under a wide range of site conditions. Often occurs as nearly 
pure stands, but also frequently in combination with other species, typically WL, DF and 
AF/ES. Shade intolerant, comparably short lived and susceptible to mortality from insects 
(bark beetle) and fire. However, it has adapted to this by abundant seed production and 
rapid growth rates after a fire or other disturbance. Thus it is able to outcompete associated 
tree species and persist over time on the fire-dominated ecosystems of the Flathead NF.   

Subalpine 
fir/Engelmann 
Spruce (AF/ES) 

The most common dominance type, with the most widespread distribution, growing on the 
cool or cold, moist sites that dominate the Flathead NF. Though nearly pure stands of AF 
and/or ES sometimes occur, more often other species are co-dominant or minor 
components of the stand, typically DF, WL and LP. The higher elevation forests of the 
Flathead are most often AF/ES dominance type, though in some areas LP and/or WBP 
may also occur. AF and ES are very shade tolerant, and thus are the most common 
species in the understory tree layers within all forested areas of the Flathead NF.  
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Vegetation 
Dominance Type 

(Type Abbreviation) 
Description 

Grand fir/Cedar 
(GF/C) 

A very minor dominance type, because GF and C do not often occur in sufficient 
abundance in the overstory tree layers to qualify as a dominance type on the Flathead NF. 
However, being very shade tolerant species they do grow in the understory tree layers of 
many forest types on the moist and warm sites. They are less cold tolerant than AF/ES and 
normally limited to lower elevations, usually below 4,500 feet. Thus this forest type tends to 
be more common on the private and other non-national forest lands that dominate the 
lower elevation areas.  

Whitebark Pine 
(WBP) 

A high elevation dominance type, currently existing primarily as small, scattered patches 
across the high elevation lands on the Forest. This forest type is identified as at a high level 
of threat to its persistence across the state by the Montana Natural Heritage Program. It 
was designated by the US Fish and Wildlife Service in July of 2011 as a candidate species 
for listing as threatened and endangered under the Endangered Species Act (see section “ 
Fine Filter Assessment-Plants”). These concerns are due primarily to the widespread past 
and continuing mortality of WBP throughout its range, due to the exotic blister rust fungus, 
as well as threats associated with bark beetle and climate change impacts. The extent of 
WBP dominance type has been dramatically reduced on the Flathead NF, and WBP has 
been relegated to a minor species component (or absent entirely) in high elevations forests 
where it once was abundant (refer to discussion in later sections on Insects and Disease). 
Currently, it is almost always associated with, and usually outnumbered by ES, AF and LP.  
Though WBP can establish and grow well at lower elevations, it competes best and most 
often has the potential to dominate forests (at least historically) above 6000 feet elevation, 
and on the more exposed, harsh sites.  It is shade intolerant so does not grow well under 
the canopy of other trees. Unique among conifers, in order to reproduce it requires a bird, 
the Clarks Nutcracker, to pry the seeds from its cones and “plant” them. The birds are 
caching these seeds for future food sources, but not all will be eaten, leaving some to 
subsequently sprout and grow to maturity.  
WBP is a key ecosystem component of high elevation forests. These are harsh sites, 
difficult areas for both plants and animals to inhabit. They are naturally more limited in 
species diversity, and WBP is an important component of this diversity. WBP is very hardy 
and long-lived. It is moderately fire tolerant and thus can persist on a site after fire where 
other species, such as AF, would be killed. Its seed provides a nutritious food source to 
mammals and birds. Its growth in grove patterns, and its wide, spreading crowns provide 
shelter from winds and snow to both plants and animals, and a microclimate more 
supportive to growth of understory plants.  
The loss of WBP, and associated increase of primarily AF, has altered the structure, 
wildlife habitat values and long-term stability of these high elevation ecosystems. The 
resilience of these forests in the face of fire, insect or disease infestations, and climate 
change has been compromised. 

Hardwoods (HDWD) 

A minor dominance type, due mainly to the abundance of sites on the Flathead NF well 
suited to growth of dense coniferous forests, which outcompete the more shade intolerant, 
smaller hardwood trees.  Cottonwood, aspen and birch are the most common species. 
Cottonwood is limited to wet areas and stream-sides, where soil moisture and high water 
tables limit growth of other trees. Aspen is primarily an upland species, and grows under a 
wide range of conditions.  Aspen groves, where the species is dominant, are typically small 
in size and scattered widely across the Flathead NF. More commonly, aspen is found in 
younger mixed stands either currently or on their way to being dominated by coniferous 
species, often LP and ES. Paper birch is also widespread, rarely dominating a site, but 
very often found in mixed species coniferous stands. It prefers the warm, moist sites at mid 
to low elevations on the forest. Both aspen and paper birch are shade intolerant and thrive 
best in open areas and in young, seedling/sapling coniferous forests. Without disturbance, 
conifers will eventually over top them and they will gradually disappear from the site.    

Non-Forested Types 
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Vegetation 
Dominance Type 

(Type Abbreviation) 
Description 

Transitional Forest 

These are areas where herbaceous and shrub vegetation is predominant, along with tree 
seedlings or small saplings. These trees are too small and/or sparse to identify the 
dominant species. They are areas that supported a forest prior to a recent fire or harvest 
events (e.g., within about the past 30 years). They are expected to develop into a fully 
forested site over time, thus they are not considered a long-term, persistent non-forest 
type.  

Nonforest-
Grass/Shrub  

This type represents areas of persistent herbaceous, shrub, or sparsely vegetated lands. 
The type is most often associated with higher elevations, very steep slopes, or excessively 
droughty sites, where soils are shallow, rocky, and/or incapable of supporting substantial 
tree growth over the planning period. It also is common on the wide valley bottoms where 
agriculture and human development dominate the landscape.   

Existing conditions 
The proportion and acres of vegetation dominance types on the Flathead NF and within each GA is 
displayed in figure 43 and table 32. Appendix C provides a summary of vegetation dominance types for 
each PVT group on the Flathead NF (see table 22), including a more thorough and detailed discussion of 
forest conditions by PVT. Figure 44 shows an example of Douglas-fir forest. Appendix A provides maps 
of dominance types for each GA.  

 
Figure 43. Existing percent of vegetation dominance types by GA, Flathead NF lands only. 
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Figure 44. Example of a Douglas-fir forest type 

  

Table 32. Total estimated acres and general distribution of vegetation dominance types. 

Vegetation 
Dominance Type 

(Abbreviation) 

Estimated 
acres on 

Flathead NF1 
General distribution 

Ponderosa pine 
(PP) 

8,000 
Nearly 90% of this type occurs in the Swan Valley GA, where it grows on 
both the Warm PVTs and mid to lower elevation sites of the Cool PVTs. The 
remainder mainly occurs in the south end of the Salish Mtns GA. 

Douglas-fir (DF) 421,900 Widespread across all GAs, especially common in the Salish Mtns GA, 
which has the highest proportion of drier PVTs where DF thrives. 

Western larch 
(WL) 227,100 

Widely spread across the Hungry Horse, North Fork, Salish Mtns and Swan 
Valley GAs, where site conditions are most suitable. Relatively minor 
amounts in South Fork and Middle Fork GAs, mainly due to less suitable 
climatic/site conditions (drier/colder).  

Lodgepole pine 
(LP) 398,100 

Widespread across the Flathead NF, but especially common in the mid to 
upper elevation, colder sites in the South Fork, Swan Valley and Salish 
Mtns GAs. 

Subalpine 
fir/spruce (AF/S) 699,900 

Located on the Cool and Cold PVTs, where it is the most prevalent 
dominance type. Most of this type occurs in the South Fork, Hungry Horse, 
Middle Fork and North Fork GAs, where the Cool and Cold PVTs comprise 
the largest portion of the GA.  

Grand fir/cedar 
(GF/C) 2,900 Limited to the Swan Valley GA, occupying the moister sites of the Warm 

PVTs.  
Whitebark pine 
(WBP) 15,700 Nearly 90% of this type occurs within the North Fork and South Fork GAs, 

where it occupies the higher elevation ridgetops and slopes. 
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Vegetation 
Dominance Type 

(Abbreviation) 

Estimated 
acres on 

Flathead NF1 
General distribution 

Transitional 
Forest 271,500 

Located mainly in areas of recent wild fires, which occur across all GAs, but 
most notably the South Fork, North Fork, Middle Fork and Hungry Horse 
GAs. 

Non-forest (incl. 
water) 338,000 

Grass, forb, and sparsely vegetated lands are concentrated in the highest 
elevations, with most of this dominance type (nearly 80%) in the South Fork, 
Middle Fork and Swan Valley GAs.  

Hardwood 11,900 

Hardwood types occur as scattered, small patches widely dispersed across 
the Flathead NF. Nearly 70% of the hardwood types are located in the 
valley bottoms of the Swan Valley GA, and the far north and far south end of 
the North Fork GA. They are often associated with the wet meadows and 
ponds that occur in these areas. 

TOTAL 2,395,000  
1 Estimated to the nearest 100 acres. 

Reference, or historical conditions 
Table 33 displays the estimated NRV and current conditions for vegetation dominance types across the 
forest. The results and findings of the Flathead NF NRV analysis is the primary data source for this 
discussion (refer to appendix B). Both the value determined in the Flathead NF NRV analysis and the 
value derived from VMap for current conditions, including all land ownerships, are displayed in table 33. 
Each value is derived through different methodology and from different data sources. Comparing and 
contrasting the two different estimates of current conditions can provide insight on limitations and 
strengths of the NRV analysis, and contribute to the future development of forest plan desired conditions 
and other components.   

Though details are fully provided in appendix B, it is helpful to have an overview of the methods used in 
the Flathead NF NRV analysis to interpret the quantitative results and general findings discussed in this 
section of the assessment. The sample unit for the Flathead NF NRV analysis is the subwatershed (i.e., 6th 
level HUC), which average about 15,000 acres in size. Subwatersheds were stratified into four groups 
based on similarities in biophysical characteristics, including potential vegetation types and climatic 
variables. Historical estimates were determined for each of these groups and by the potential vegetation 
types within these groups. These detailed results are documented in appendix B.  

A forest-wide summary is provided in this section of the assessment. The mean represents a weighted 
average of all the sample subwatersheds and provides an estimate useful for evaluation at the forest-wide 
scale. The NRV shown in table 33 represent variation at the level of the sample unit (the subwatershed) 
rather than the forest level. At the subwatershed scale, the NRV for a vegetation condition can be quite 
wide, as there can be a lot of deviation in the statistical evaluation. Large, stand replacing and mixed 
severity fires at relatively infrequent intervals are a predominant fire regime across most of the 
ecosystems of the Flathead NF, so it is not surprising that variation in vegetation conditions, particularly 
forest structure, would be quite wide at the subwatershed level. If a range were to be determined at the 
level of the entire forest, it would be different and probably narrower, due to the effects of scale. A range 
of variation at the forest level was not explicitly provided by the scientists who conducted the Flathead 
NF NRV analysis.  
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Table 33. Historical mean, range of historical variation, and current percent of forest vegetation dominance 
types, all land ownerships.  

Vegetation 
Dominance Type 

Estimated Historical Reference 
conditionsa Current mean percent 

(from Flathead NF NRV 
analysis) 

Current mean 
percent-all lands 

(from VMap) Historical 
mean percent 

Historical Range 
of Variabilityb 

PP 1.5 0 – 3.6  1.5 0.8 
DF 19.9 0.6 – 52.9 20.1 21.8 
WL 10.5 0 – 31.5 8.2 10.7 
LP 14.3 0.2 – 32.6 13.4 14.0 

AF/ES 33.2 11.4 – 65.3 37.7 23.1 
GF/C 2.0 0 – 4.3 2.2 0.1 
WBP 4.9 0 – 13.4 4.2 0.5 

HDWD 1.1 0 – 1.2 0.6 1.3 
Grass/Shrub/Other 

non forest  12.1 0 - 13  27c 

a Weighted average among the ecological subregions, and represents the proportion and range at the scale of the 
subwatershed. Refer to appendix B for details 

b Lower and upper values of the 80% range around the sample median. 
c Includes non-forest types such as water, grass, shrub, and sparse vegetation, as well as transitional forest type 
(grass,shrub,tree seedlings but no species identified) 

Assessment of trends and ecological integrity  
The historical proportion and range in vegetation dominance types across the landscape reflects the high 
degree of natural variation that can occur over long time periods, and the complex interactions of 
vegetation with ecosystem processes, as summarized in Ecosystem Function: Drivers and Stressors 
“Climate,” “Fire” and “Insect and Disease” sections. Variation is strongly influenced by disturbances 
(especially wildfire) that can be very irregular temporally and spatially, and climate, which can also vary 
substantially over time. Comparing the historical mean with the current mean (from Flathead NF NRV 
analysis) in table 33, the estimates for vegetation dominance types are within the 80 percent HRV, which 
suggests that the overall integrity of the Flathead NF ecosystems relative to diversity of forest dominance 
types remains intact. However, there is variation at more local scales and trends in some of the dominance 
types that are worth noting and are cause for concern. Following is a summary of some key trends, with 
additional information provided in appendix B.   

A significant increase in the subalpine fir/spruce dominance type was noted across all portions of the 
forest. Substantial increases were also noted in some areas for Douglas-fir and grand fir types. These 
increases were usually associated with decreases in western larch, ponderosa pine, western white pine, 
lodgepole pine, and whitebark pine, with the magnitude varying across the forest. Changes were most 
pronounced on the warm moist PVTs and cool moist/dry PVTs of the Swan Valley and Hungry Horse 
GAs. Decrease in lodgepole was primarily associated with the upper Middle Fork GA and portions of the 
South Fork GA. Decrease in whitebark pine occurs in the high elevation, cold PVTs, which are most 
prominent in the Middle Fork, South Fork and North Fork GAs. Significant downward trends in 
hardwood forest types have occurred in some parts of the forest, most notably within warm moist PVTs of 
the Swan Valley GA, and in the cool moist PVTs of the Salish Mountains and North Fork GAs.  These 
trends in vegetation dominance types mirror those documented in the ICBEMP assessment for the 
Northern Rocky Mountain Province, which noted significant increases in shade-tolerant cover types (e.g., 
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subalpine fir and grand fir) and decreases in shade-intolerant types (e.g., western larch and ponderosa 
pine) across that ecosystem (Hessburg et al. 1999b, 2000a; USDAFS 1996).   

The decline of several dominance types are of concern; ponderosa pine, western larch, hardwoods, and 
whitebark pine. Though never a substantial portion of the forest, the ponderosa pine dominance type 
provides important wildlife habitat, particularly as late successional or old growth forest on the warm dry 
and warm moist PVTs. Ponderosa pine is especially vulnerable to continuing downward trends on the 
Flathead NF. This is due to a combination of factors, including fire suppression, past logging and 
residential/agricultural development in the lower elevations. Ponderosa pine is best suited to warmer, drier 
sites were it competes most successfully with associated species. Historically wildfires were relatively 
frequent and of low to mixed severity on these types of sites. Ponderosa pine is very resistant to fire, even 
at a young age, while associated species, mainly Douglas-fir, are less resistant. Frequent fires maintained 
more open forest conditions with higher proportion of ponderosa pine. Fire suppression and timber 
harvest practices have favored the expansion of Douglas-fir, which is able to tolerate and survive under 
more densely forested shaded environments compared to ponderosa pine. The lower elevation sites 
favored by ponderosa pine are also where access for logging and development activities is most prevalent.  

Similar to ponderosa pine, larch is intolerant of shade but very tolerant to fire, and late successional or old 
growth forest with large, old larch trees provide important wildlife habitat. These large overstory trees are 
able to survive moderate intensity fire and are well situated for regenerating and growing rapidly after a 
fire event. The downward trend of larch dominance type noted in the Flathead NF NRV analysis is tied 
mainly to fire suppression since the 1930s and to timber harvest practices, which included selective 
removal of larch overstory trees. However, recent large fire events (since the year 2000) have improved 
conditions for larch regeneration and growth in portions of the forest, and may have slowed the trend. 
Wildfires have impacted roughly 400,000 acres on Flathead NF lands in the last 20 years, with large 
portions high severity, stand replacement burns. These forests are now dominated by seedling and sapling 
conifers of mixed species. Western larch is among this mix, though the proportion of fire area dominated 
by larch is unknown. 

Hardwood dominance types, primarily aspen and birch, cottonwood in riparian areas, are not common on 
the Flathead NF, but they are considered an important component of the overall vegetation and wildlife 
habitat diversity on the forest. The hardwood species are shade intolerant, early successional species that 
require openings or semi-open forest to thrive. Coniferous forests eventually replace most of the aspen 
and birch types (and sometimes cottonwood types also) through natural succession. Fire suppression is 
likely the main reason for the decrease, combined with low amounts of other disturbances that would 
create openings (such as regeneration harvest). Recent large fires across the forest will again favor 
development of birch or aspen forest patches, and may result in an increase in these hardwood types over 
the next few decades.  

Though the whitebark pine dominance type did not cover large areas of the forest historically, it is an 
important component of the high elevation forested ecosystem. It is generally limited to the higher 
elevations and becomes dominant on exposed sites. It is the most long-lived and fire tolerant species 
within these ecosystems, occupying a similar niche as ponderosa pine and western larch at the mid and 
lower elevations and adding to the species and structural diversity of the high elevation forest. The 
species has experienced significant decrease as a cover type and forest component over the past 50 years. 
As noted in earlier sections (Ecosystem Function: Drivers and Stressors,section,“Insects and Disease” 
subsection), this is primarily due to its lack of natural resistance to the introduced disease white pine 
blister rust, which has decimated the population of this species. MPB has also contributed to whitebark 
pine demise. Fire suppression has exacerbated this situation, resulting in a reduction in suitable 
regeneration sites for whitebark pine, and an increase in the fire-intolerant subalpine fir and spruce. The 
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loss of whitebark pine has dramatically altered the structure, composition, and pattern of the high-
elevation ecosystems on the forest, and threatened the long-term stability and integrity of this ecosystem. 
The loss of whitebark pine has resulted in an increased risk of large, high severity fire and resulting loss 
of tree and other vegetative cover which in turn impacts hydrological processes and wildlife habitat 
values. The few surviving mature trees have some natural resistance and continue to provide seed for 
regeneration. Subsequent generations of trees will inherit some rust resistance as well, and through natural 
selection this species will slowly gain ground. However, the high elevation site conditions and subsequent 
slow growth and maturation of whitebark pine means that natural recovery will be very slow.   

Whitebark pine restoration efforts are currently underway with management goals to maintain and 
improve opportunities for whitebark pine regeneration and survival into the future. These efforts include 
prescribed burning to create suitable regeneration sites, a breeding program to develop and provide rust-
resistant seedlings for planting. Approximately 125 acres each year are currently planted on the Flathead 
NF with seedlings from this program on the Flathead NF. 

Figure 45. Typical whitebark pine forest condition on cold PVT 

  
 

Western white pine is not included as a dominance type for the Flathead NF because it is not typically 
abundant enough to be the dominant species  within forests of the Flathead NF, though it is a common co-
dominant or minor species within many forests of subalpine fir, western larch, or Douglas-fir. It is 
identified as a potential SCC, and is discussed in the Terrestrial Wildlife and Plants section, “Plants” 
subsection.  

The trends summarized in this section have contributed to a change in vegetation conditions on some 
portions of the forest that are cause for concern. The forests have become potentially more vulnerable to 
insects and disease and to high severity fire. Subalpine fir and Douglas-fir in particular are more 
susceptible to insects and disease than associated species such as larch or ponderosa pine, and increased 
mortality in the forest is likely if the trends continue. Fire severity is likely to increase proportionally to 
the loss of fire-resistant western larch, ponderosa pine, and western white pine, and to the increase in 
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subalpine fir and Douglas-fir. Loss of these trees also means loss of their presence as a potential seed 
source for regeneration after future disturbances such as fire, which perpetuates and accentuates their 
decline over time.  

Climate change may influence vegetation dominance types in so far as it affects key site conditions over 
the long term, such as soil moisture and temperature regimes, which in turn alters the suitability of the site 
for regeneration and growth of specific plant and tree species. Tree species have relatively long lives, are 
genetically diverse, and have evolved under a wide range of environmental conditions, including 
temperature variation. Therefore, in many species, tree growth and regeneration may be affected more by 
extreme weather events and climatic conditions than by gradual changes in temperature or precipitation 
(USDA 2013), at least in the short term. Changes in species on a site may actually be affected more by 
changed disturbance regimes or intensities than by actual changes in site conditions, such as higher fire 
severities or insect population levels brought about by warmer temperatures.   

Increases in temperature, and resulting decrease in snow cover depth, duration and extent, are likely to 
exacerbate soil moisture deficit in some forests, which could lead to reduced growth and higher stress 
(and associated mortality) of some species, particularly those on drier sites. Warmer temperatures may 
increase growth of species in the higher elevations. Most models predict that species habitat would move 
upward in elevation and northward in latitude, and habitat would be reduced at lower elevations and 
lower latitudes (USDA 2012). New climatic conditions may “move” faster in some locations than tree 
species can disperse, creating uncertainty about the future vegetation compositions of these new habitats. 
The complex topography and associated diversity of site conditions on the Flathead NF makes prediction 
of vegetation shifts as a result of climate change even more complex and uncertain.  

Forest Size Classes 
Forest size classes reflect the predominant diameter class (dbh, or diameter at breast height, 4.5 feet above 
ground level) of live trees within a stand. It is used in this assessment as a surrogate for forest structure. 
Forest structure is a complex construct, consisting of numerous elements that comprise the physical form 
of the forest. This includes tree diameters and heights, vertical and horizontal arrangement of plants (e.g., 
number of tree canopy layers, tree density, forest patchiness), and dead wood components (e.g., snags and 
downed wood). Diversity of forest structure at both the stand and landscape scale is an important element 
in the evaluation of ecosystem resiliency.  

There is no one measure to express or quantify forest structure. It is commonly evaluated by describing 
individual forest attributes, such as average tree diameter or number of trees per acre. At the large-
landscape scale of this assessment, analysis of forest structure is necessarily coarse. Forest size class is an 
attribute that is readily available, measurable, and consistently available across the landscape. Tree size 
class is also related to age class and stage of forest development, and is therefore used to assess forest 
successional stages across the landscape. It is recognized that this is an oversimplification of forests that 
are in reality quite complex structurally, at both the stand and landscape scale. However, use of dominant 
tree size class provides a readily available and relatively accurate means to provide some measure of 
forest structural diversity at the forest-level consistently across the landscape, and enable assessment of 
current conditions relative to reference (historical) conditions. Snags, dead/down wood, large live trees 
are other forest structural elements that are identified as key ecosystem characteristics and are described 
in later sections of this assessment. Old growth forest is also assessed separately. Though it is a subset of 
the late successional stage of forest development, it is individually recognized for its unique set of 
structural characteristics and its many significant values, particularly as wildlife habitat.  
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There are four broad forest size classes that were assessed across the forested lands of the Flathead NF, as 
outlined in table34. They are associated with successional stages for purposes of this assessment, with 
three broad stages identified: early, mid and late, described in the table for each size class.   

Table 34. Forest size classes evaluated in assessment 

Forest Size Class Description 

Seedling/Sapling 

Majority of trees less than 5 in. d.b.h.3, usually less than 40 feet tall and less than 40 years 
old. Early Successional Forests. On sites of lower productivity (higher elevation, poor soils, 
dry south aspects), trees will grow more slowly and trees in this size class may be 
substantially older than 40 years. Tree densities vary widely, but due to small tree size and 
crown widths, ample sunlight is able to reach the forest floor and abundant grasses, forbs 
and shrubs are a dominant feature within these early successional forest openings. This 
forest size class includes areas identified as “transitional forest” because they are young, 
seedling/sapling stands. 

Small Tree 

Majority of trees 5 to 10 in. d.b.h., typically 50-75 years old. Mid Successional Forests. 
Usually single canopy layer, but also commonly two or more canopy layers, depending 
upon disturbance history and site conditions. Most are relatively densely stocked, >40% 
tree canopy cover and limited sunlight reaches the forest floor. Shade tolerant understory 
grasses, forbs and shrubs will dominate, species varying by site. About 25% of forests in 
this size class have more open tree canopy with 25-40% canopy closure. In these open 
forests, shade intolerant understory plants may be abundant.   

Medium Tree 

Majority of trees 11 to 15 in. d.b.h., >80 years old. Mid Successional Forests, though some 
stands in this size class are older, dominated by trees >140 years old. They could be 
considered late successional based on their age, but they are composed of smaller trees, 
usually due to poorer growing sites or high stand densities and inter-tree competition. 
Medium tree/mid successional forests may be single or multiple canopy layers, depending 
upon disturbance history and site conditions. Forests are well stocked with trees, most are 
>40% tree canopy cover. Shade tolerant grasses, forbs and shrubs will usually dominate 
forest floor vegetation, with species varying considerably by site conditions.  

Large Tree 

Majority of trees 15+ in. d.b.h., typically >120 years old. Late Successional Forests, 
representing the size class group that contains trees in the oldest age classes (e.g., >140 
years). Younger trees will dominate some of these stands, especially on the better growing 
sites where tree were able to achieve larger diameters in shorter time periods. Large 
tree/late successional forests are usually multiple canopy layers, well stocked with trees, 
and >40% canopy cover. Shade tolerant vegetation dominates in the undergrowth, with 
species varying considerably by site..  

  

                                                      
3 d.b.h. refers to diameter of tree at breast height, which is 4.5 feet above ground level. 
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Existing conditions 
Figure 46 and Table 35 display the acres of size class on the Flathead NF and within each GA. Within 
most of the GAs, there is a bulge of forests in the small to medium tree sizes, the mid-successional stage. 
Forests dominated by larger trees, and thus most likely to be older trees in late successional stages, 
comprise the smallest portion. The great majority of the Seed/Sapling-Early Successional forest originates 
from recent wildfires, and this accounts for the high proportion of this forest type in the North Fork GA. 
Wildfires have impacted over 400,000 acres on Flathead NF lands in the last 20 years, with large portions 
high severity, stand replacement burns. Refer to tables in the Ecosystem Function: Drivers and Stressors 
“Fire” subsection which show recent fires by GA, by decade. These fire areas are still dominated by 
forests in the young, early successional stage of development.  

Appendix C provides a summary of forest size classes for each PVT group on the Flathead NF, including 
a more thorough and detailed discussion of forest conditions by PVT. Appendix A provides maps of forest 
size classes for each GA. 

Figure 46. Acres of forest size classes/successional stages on Flathead NF lands by GA 

Table 35. Approximate total acres and percent of forest size classes/successional stages on Flathead NF. 
National forest lands only. 

Amount Seedling/Sapling-Early 
Successional 

Small Tree-Mid 
Successional 

Medium Tree-Mid 
Successional 

Large Tree-Late 
Successional 

Total 
Acres 438,600 631,300 712,500 262,500 

Mean 
Percent 18% 26% 29% 11% 
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Reference, or historical conditions 
Estimations of the historical range of variability in size classes for the Flathead NF are displayed in 
table 36. As with the vegetation dominance types, both the value determined in the Flathead NF NRV 
analysis and the value derived from VMap for current conditions on all land ownerships are displayed for 
comparison. Also, the NRV values in table 36 indicate the historical variation in the vegetation attribute at 
the subwatershed scale, not at the scale of the entire forest. Refer to appendix B for more information and 
details of the Flathead NF NRV analysis.  

Table 36. Estimated historical conditions and current mean percent of forest size classes and successional 
stages, all land ownerships.  

Forest size classes – 
Successional stage  

Estimated Historical Reference 
conditions 

Current mean 
percent 

(From Flathead NF 
NRV analysis) 

Current mean 
percent – all 

lands  
(From VMap) 

Historical 
mean percent 

Historical Range 
of Variabilitya 

Seedling/Sapling-Early 
successional 35 5 -76  20 16 

Small Tree-Mid 
successional 26 3 – 59 36 26 

Medium Tree-Mid 
successional 14 1 – 33  22 29 

Large tree-Late 
successional 24 3 – 46  22 9 

a Lower and upper values of the 80% range around the sample median. 

The wide historical range shown in table 36 reflects the temporal and spatial patterns of the natural 
disturbances (primarily fire) and other processes within this ecosystem, particularly at the scale of the 
subwatershed. Fire of moderate and high severity, at discrete and relatively infrequent intervals, can alter 
a landscape dramatically in a matter of hours. Vast areas of mid or late successional forest are converted 
to young early successional forest. Long time periods between fires allow forest lands to once again 
develop in the mid and later stages of succession, including old growth.  

Variation in historical means and ranges would occur within different areas of the Flathead NF, reflecting 
more localized differences in fire regimes, site conditions, and potential vegetation types. For example the 
Salish Mountains GA has higher proportion of sites on the drier end of the spectrum and a higher 
proportion of area in a mixed severity fire regimes than the other GAs. Fires in this area would tend to 
burn more irregularly, with less area burned at high severity in any one fire, more area burned at low to 
moderate severity, and more overstory trees surviving many fires. This creates fairly diverse forest 
structures and tends to result in a lower average historical proportion of seedling/sapling forests compared 
to the more cool and moist areas and high severity fire regimes.    

Forests composed primarily of small to medium trees are the most common by far on the Flathead NF 
(figure 47). There is a great deal of diversity in tree sizes, heights, canopy layers, density, composition, 
and other structural characteristics within this mid successional class. Larger amounts of mid successional 
forest is not unusual from a historical perspective, though the current proportion is relatively high 
compared to historical conditions.  
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Figure 47. Early successional forest conditions, foreground and background  

Large tree size classes comprise the smallest proportion of the forest lands and near the minimum of the 
historical range. Past timber harvest and fires are primary factors that influence this class. Insect and 
disease activity also plays a role. For example, white pine blister rust has killed the vast majority of large 
western white pine and whitebark pine. Epidemics of spruce and Douglas-fir beetle, which are attracted to 
the larger trees, have contributed to the reduction of large trees across the landscape over the past 60 
years.  

Assessment of trends and ecological integrity 
There has been a general trend over the last several decades on the forest of increasing proportions of mid 
successional forest, with corresponding decrease in both seedling/sapling early successional and large tree 
late successional forest. Increasing tree densities, often associated with an increase in number of forest 
canopy layers, are also part of the trend. These trends mirror those within the larger ecosystem of the 
Northern Rocky Mountain ecoregion (Hessburg et al. 1999b, 2000a; USDAFS 1996).  Primary factors 
influencing these trends are the effectiveness of fire suppression/exclusion over the last 80 years, timber 
harvest activities from the 1950s to the 1980s, the recent sharp reduction in regeneration harvest levels 
over the last 20 years, some localized effects of insects and disease, and simply the natural successional 
processes that advance young early successional forests into mid successional structural classes.  

Recent large fires across the Flathead NF have slowed these trends in portions of the forest, primarily 
within the North Fork, Hungry Horse and South Fork GAs. Fires have burned across more than 460,000 
acres within the Flathead NF GAs (refer to tables in the Ecosystem Function: Drivers and Stressors 
section “Fire” subsection), which  equates to 13% of the total 3.3 million acres within the six GAs of the 
Flathead NF (all land ownerships). Considering Flathead NF lands only, these recent fires burned across 
nearly 420,000 acres, or about 18 percent of the total 2.4 million acres of Flathead NFS lands. The 
majority of the forests within these fire areas were in a mid-successional stage of development, with the 
vast majority returned to an early successional seedling stage by the fire. 

The current proportion of seedling/sapling early successional forest is within, but at the lower end of the, 
NRV. Fire and timber harvest are the disturbances that create this structural class. The Flathead NF NRV 
analysis found significant decrease of the seedling/sapling class across much of the Flathead NF, as 
compared to historical averages, though alleviated over the past decade by recent large, stand replacing 
fires in some areas. The NRV analysis noted no significant change in early successional forest types in 
areas of the forest dominated by lower elevation and drier forest types (e.g., Salish Mountains GA). This 
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may be due to a fire regime more dominated by low moderate severity fires. Open, single story 
seedling/sapling stands would tend to be less common under these types of fires. More frequent 
underburning of forests occurred, creating more complex forest structures. Though fire suppression has 
essentially eliminated this natural disturbance factor, timber harvesting in these areas has replaced it and 
has maintained the proportion of early successional forest structures.   

High proportions of mid successional forests, particularly with high tree densities, multiple canopy layers, 
and relatively homogenous forest conditions across the landscape, increase the likelihood that fuel 
characteristics could support a fast moving and intense crown fire. These conditions increase the 
susceptibility of forests to insect and disease, due both to greater abundance of hosts species and 
increased tree stress. Shade intolerant trees (such as western larch and ponderosa pine), shrubs (such as 
serviceberry), and other plants find inhospitable growing conditions in denser forests and would gradually 
die out over time. Numerous wildlife species depend on, or benefit from, early successional forest 
conditions and reduction in this successional stage would influence habitat values for these species.   

To the extent that climate change influences the disturbance processes of the ecosystem, the forest 
structural component would be altered. If fire frequency, severity or size increases, as a number of reports 
and studies suggest, then there would be a corresponding increase in the proportion of early successional 
forest openings and a decrease in mid and late successional stages across the forest. Recent trends to this 
effect have occurred within some portions of the forest, particularly within the North Fork and South Fork 
GAs. However, as discussed in the “Fire” subsection of the Ecosystem Functions: Drivers and Stressors 
section , many factors beside climate influence fire potential and conditions, including fuel continuity, 
daily weather, timing of ignitions (e.g., lightening), and fire management policies. As is so often the case 
related to future trends, there is uncertainty associated with these projections.  

Old Growth 
Old growth is a late successional stage of forest development characterized by specific structural 
attributes, such as sufficient numbers of large old trees, multiple canopy layers and dead standing or down 
trees. In the forests of the Flathead NF, old growth forests are not usually in a fully climax successional 
stage, because the large, stately overstory trees associated with old growth are typically the long-lived 
early successional species, such as western larch, ponderosa pine or Douglas-fir. Refer to Ecosystem 
Function: Drivers and Stressors section of this assessment for additional information on vegetative 
succession.  

Old growth definitions specific to forest type and site potential (e.g., PVTs) have been developed by the 
Forest Service for the western Montana zone, which includes the Flathead NF (Green et al. 1992, errata 
2011). Minimum thresholds for age, diameter, trees per acre over given age and diameter, and basal area 
have been established as key attributes in identifying old growth. Associated characteristics include 
percent dead or broken tops, number of snags, and number of tree canopy layers. Accurately identifying 
old growth requires a field inventory to determine these attributes and other associated characteristics.  

Existing conditions 
It is infeasible to maintain an inventory for every acre within a large analysis area, such as a NF,  to 
estimate the percent old growth. Estimates of existing old growth for the Flathead NF are determined 
using FIA data, which is field-collected data on a representative sample of forest lands. FIA inventory 
design is based on a national hexagon of plots, with data collected under strictly controlled standards, 
procedures and quality controls. FIA provides a statistically sound representative sample, and is designed 
to provide unbiased estimates of forest conditions at broad- and mid-level of analyses.  Figure 48 and 
table 37 display the estimated existing old growth on the Flathead NF. 
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Figure 48. Estimated percent old growth on the Flathead NF and by GAs 

Table 37. Estimated acres of old growth by GA 

Amount All Forest Hungry 
Horse 

South 
Fork 

Middle 
Fork 

North 
Fork 

Salish 
Mtns 

Swan 
Valley 

Estimated Acres 270,500 20,600 121,100 27,700 37,900 34,100 28,400 

Because the specific characteristics of old growth and its associated wildlife values differ based on site 
conditions, an estimate of old growth forest by PVT groups was determined (table 38).  Old growth 
conditions of the warm dry and moist PVTs would best support ponderosa pine and western larch as the 
dominant old, large diameter trees. These trees are of high value to wildlife and to long-term forest 
structure. Douglas-fir would be a major species on these sites also.  The old, large tree component within 
old growth on the cool moist PVT (figure 49) is most commonly western larch and Douglas-fir, with 
Engelmann spruce in the riparian and wetter areas.  The larger, old trees within the cold PVT are 
composed mostly of sub-alpine fir and Engelmann spruce, with occasional Douglas-fir, and rarely (at 
least in present times) whitebark pine. Appendix C provides a description of old growth types by different 
PVT groups.  

Table 38. Estimated acres and percent of old growth forest by PVT group 

Flathead NF Old 
Growth  PVT 

Group 

Estimated 
Old Growth 

(percent) 

Estimated 
Old Growth 

(acres) 

Upper bound 90% 
Confidence 

interval 
(percent) 

Lower bound 
90% Confidence 

interval 
(percent) 

Total approx. 
acres within PVT 

group 

Warm 9.9 32,900 14.4 6 332,310 
Cool 11.5 184,000 14 9.1 1,600,010 
Cold 23.1 78,600 32.3 14 340,380 
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Figure 49. Old growth forest on a cool, moist PVT. 

Reference, or historical conditions  
It is not possible to accurately determine how much of the Flathead NF may have historically been old 
growth, as defined by current definitions (Green et al. 1992, errata 2011). This would require detailed 
field survey information that no historical source can provide. However, two information sources were 
reviewed to provide some estimation of possible historical conditions for old growth forest. These sources 
included  the Flathead NF NRV analysis and specifically the evaluation of the large tree-late successional 
forest stage and the analysis conducted for amendment 21 of the current forest plan that updated plan 
standards and guidelines related to old growth forest (USDA 1998). Following paragraphs summarize the 
results.  

All old growth forest is by definition in the late successional stage of development. However, not all late 
successional forests have the necessary characteristics to biologically function as old growth the way we 
currently define it, and this must be taken into account when interpreting the results. In addition, many 
forests in this ecosystem that meet old growth forest definitions currently are actually dominated by trees 
in the medium (9 to 15 inches d.b.h.) or even small size class, and classified as mid successional forest in 
the assessment of size classes earlier (table 35). This is because the mid successional class may contain 
sufficient numbers of large diameter, old trees (e.g., 8 inches or more larger, older trees per acre) and 
other characteristics (such as snag densities or downed wood characteristics) that allow them to function 
and be defined as old growth, but still be dominated by trees in the smaller diameter classes.  

As displayed in table 36, the historical proportion of large tree late successional forest was estimated to 
average 24 percent, ranging from a low of 3 percent  to a high of 46 percent at the subwatershed scale. 
Not all of this size class would qualify as old growth. The historical proportion of medium tree size class 
is estimated to average about 14 percent, ranging from a low of 1 percent  to a high of 33 percent at the 
subwatershed scale. Some portion of this forest type also qualified as old growth. Presuming, for 
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example, that at least half of the large tree and one quarter of the medium tree size classes were old 
growth, one might arrive at 19 percent as an estimated historical mean proportion of old growth forest.  
Any estimate should take additional sources of information into consideration. The analysis of 
successional stages and historical old growth conducted for amendment 21 of the forest plan (USDA 
1998) took such an approach, using all available information, including the Flathead NF NRV analysis 
preliminary results, to arrive at an estimate of historical variation. 

The amendment 21 analysis estimated a historical range of one to 24 percent late successional forest 
within the terrestrial community groups (roughly analogous to vegetation dominant types and PVTs) 
within Flathead NF subbasins (i.e., GAs). The amendment 21 analysis estimated the historical percentage 
of old growth as 15 to 60 percent of the forest, with the percentage acknowledged as highly variable by 
forest/PVT type and by locality. This estimate involved substantial interpretation and gleaning of relevant 
information from historical surveys, dendrochronology studies, computer models, and other data sources. 
In addition, the analysis assumed that all late successional forest would qualify as old growth. As 
mentioned earlier, this is not necessarily true, and there is no way to accurately determine historical 
amounts of old growth as defined by current definitions. What does seem to be clear, however, is that the 
historical range in proportion of old growth forest at a subwatershed scale is relatively wide, as it is for all 
the forest size classes displayed in table 36. This is by reason of the fire regimes that dominate this 
ecosystem, especially the periodicity and patterns of high severity stand replacing fires.   

Assessment of trends and ecological integrity  
Old growth is an important component of overall vegetation diversity within the ecosystem. As mentioned 
previously, there has been a trend of decreasing amounts of late successional forest and large trees across 
the landscape. Though there has been no old growth on the Flathead NF removed by harvesting over the 
past 15 years, the majority of harvest prior to that was in mature and older forests, with late successional 
and old growth forest among this mix. Some old growth has probably been removed through fire over the 
past few decades, and perhaps to a lesser extent insect or disease. A great deal of the lower elevation old 
growth on private lands, especially the drier ponderosa pine and Douglas-fir forest types, has been 
removed through harvest or conversion of lands to other uses, such as agriculture. Fire exclusion and 
suppression in the low and mixed severity historical fire regimes of the lower elevation dry forest types 
have substantially altered remaining old growth forests. Increasing tree densities, canopy layers, and 
proportions of Douglas-fir have increased tree stress and vulnerability to mortality from insects, 
pathogens, and high intensity crown fires. Loss and changes to old growth character in this lower 
elevation forests have likely resulted in effects to wildlife species that depend on or benefit from this type 
of old growth (refer to Terrestrial Wildlife and Plant section, “Wildlife” subsection).  

Assessment of trends in horizontal patterns of vegetation across the ecosystem suggests increasing 
fragmentation of the forest structural stages is occurring: patch sizes are decreasing and patch densities 
increasing for nearly all stages across most of the forest. A similar trend is believed to be occurring for old 
growth forest. This may result in associated changes in wildlife habitat quality and use patterns. 

Current forest plan direction prohibits harvest removal of existing old growth, which has helped in 
preserving existing old growth – for a period of time.  However, ecosystems are dynamic and constantly 
changing. Old growth conditions would change as well. Inevitably, fire as a natural disturbance regime 
would alter or remove existing old growth, as well as potentially set other stands on a trajectory to more 
readily become old growth, for example a mixed severity fire that thins the forest. Insects or diseases may 
kill the older, larger trees in the stand, which are often the most susceptible to infestation and mortality.  
To the extent that climate change impacts these disturbance regimes and the resulting forest conditions 
and patterns, old growth forest would be affected similarly. Natural succession would assure that a 
proportion of the mid successional forest and the medium tree size class would advance into an old 
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growth condition over time. These are commonly referred to as “replacement,” “recruitment” or 
“potential” old growth stands. Promoting development within these stands of desired old growth forest 
conditions and patterns is ongoing to assure old growth retains its position and role as a key component of 
vegetation and wildlife habitat diversity.  

Large diameter live/dead trees and down woody debris 
Large diameter live and standing dead trees (i.e., snags) are an important structural feature and wildlife 
habitat component in the ecosystems of the Flathead NF. Snags and live trees that have developed decay 
provide essential nesting/denning and feeding habitat for a wide variety of terrestrial vertebrates, 
including many of conservation concern (Wisdom and Bate 2007).  Though snags of all sizes have value,  
larger snags with decayed heartwood are of critical importance to primary cavity-nesters, mainly 
woodpeckers. Primary cavity-nesters excavate nest and roost sites for themselves and many other species, 
some of which are incapable of excavating their own cavity. Western larch and ponderosa pine are 
considered the most valuable snags, because they provide some of the most suitable habitat owing to the 
characteristics of the wood and its decay patterns.  The Terrestrial Wildlife and Plant section, “Wildlife” 
subsection provides more information on habitat values of snags for wildlife species. 

Forests that contain large, live and dead overstory trees also provide some of the structural and wildlife 
habitat values of an old growth forest, even though they may lack sufficient density of these components 
to fully qualify as old growth. Large, live, fire-resistant trees can persist for many centuries, surviving 
numerous fires, providing a source of seed for reforestation after disturbances, and contributing to the 
long-term sustainability of desired forest structures and wildlife habitat. Mature western larch and 
ponderosa pine are the most fire-tolerant species in the Flathead NF. Both can also live for many 
centuries, achieve very large diameters and are well-adapted to regenerating in the open, burned seedbed 
after a fire event. They are also more resistant to some insects and diseases than associated species, such 
as Douglas-fir. Because of these characteristics, and their especially high value for wildlife habitat when 
they do finally die and become snags, large western larch and ponderosa pine are considered to be a key 
ecosystem component on the Flathead NF.   

Downed trees and other woody material are used for denning, shelter, travel cover, and feeding habitat by 
numerous wildlife species, including lynx, fisher, martin, wolverine, and several amphibian and reptile 
species, not to mention invertebrates, such as ants and beetles. Long, large diameter wood is generally 
most important because it can be used by a greater range of species and provides a stable and persistent 
structure, as well as better protection from weather extremes.   

Existing conditions 

Snags 
A report providing estimates of snags and large, live tree densities for NFs in the Northern Region was 
completed by Bollenbacher and others (2009). Estimates were given for each of four “snag analysis 
groups,” which are groupings of vegetation dominance types and PVTs.  Estimates were also made for 
lands inside and outside wilderness and inventoried roadless areas. The report provides insight into 
natural snag densities and distribution, considering the effects that harvest and human access can have on 
snags.  The lodgepole pine vegetation dominance type was separated into its own analysis group because 
of its unique growth and stand development, fire ecology, and resulting snag characteristics (Bollenbacher 
et al. 2009).  

Tables 39-41 display results from the regional snag report for the Flathead NF. The lower and upper 
bounds of the ranges shown in the table data are reported at a 90 percent confidence interval. The size 
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classes refer to the d.b.h. of the tree or snag. It is important to note that there is wide variability in snag 
densities across different sites, dependent upon the disturbance history (i.e., time and severity of the last 
fire or insect/disease outbreak).  It also should be noted that these estimates are considered conservative, 
because the reports use 1993-94 FIA data for the Flathead NF. Large fires since that time have added 
approximately 419,000 acres within the Flathead NF (about 17 percent of all NFS) to the area where high 
concentrations and numbers of snags occur. In addition, localized spikes in insect mortality have likely 
added to snag densities in some areas.  

Table 39. Current snag densities on the Flathead NF inside and outside wilderness/roadless areas 

Analysis Unit 

Snags per acre 
10 – 14.9 inches 

Snags per acre 
15 – 19.9 inches 

Snags per acre equal or 
greater than 20 inches 

Mean Lower 
bound 

Upper 
bound Mean Lower 

bound 
Upper 
bound Mean Lower 

bound 
Upper 
bound 

Outside Wilderness 9.8 7.4 12.5 2.6 1.8 3.4 1.1 0.7 1.6 
Inside Wilderness 10.0 7.8 12.4 2.8 2.2 3.5 0.9 0.6 1.1 

Table 40. Current snag densities  on the Flathead NF and inside and outside of wilderness/roadless areas by 
snag analysis groups and by diameter classes. 

Analysis Unit 

Snag analysis groups Snags per acre 
10 – 14.9 inches 

Snags per acre 
15 – 19.9 inches 

Snags per acre equal or 
greater than 20 inches 

Veg 
Dominance 

Type 

PVT 
group 

M
ean 

Low
er bound 

U
pper bound 

M
ean 

Low
er bound 

U
pper bound 

M
ean 

Low
er bound 

U
pper bound 

All Forest 
All other 

Warm/Dry 6.9 0.9 10.2 2.8 0.4 6.4 0.8 0.1 1.3 
Warm/Moist 9.9 9.0 17.4 5.8 3.7 8.3 2.9 0.9 2.8 

All other PVTs 11.6 9.5 15.7 3.2 2.8 4.5 1.1 0.8 1.5 
Lodgepole 

pine All PVTs 4.6 1.5 6.9 0.4 0.6 1.5 0.2 0.1 0.4 

Outside 
Wilderness 

All other 
Warm/Dry 9.3 2.9 17.1 2.6 0.3 6.5 1.0 0.1 2.1 

Warm/Moist 10.2 1.9 21.8 6.6 1.0 13.7 2.9 0.4 6.0 
All other PVTs 10.4 7.5 13.6 2.6 1.8 3.5 1.1 0.6 1.6 

Lodgepole 
pine All PVTs 6.9 0.4 16.9 0.8 0.0 2.3 0.6 0.0 1.9 

Inside 
Wilderness 

All other 
Warm/Dry 4.9 0.9 10.2 2.9 0.4 6.4 0.7 0.1 1.3 

Warm/Moist 9.0 2.5 16.2 2.9 0.0 5.8 2.9 0.0 5.8 
All other PVTs 12.5 9.5 15.7 3.6 2.8 4.5 1.1 0.8 1.5 

Lodgepole 
pine All PVTs 3.9 1.5 6.9 0.3 0.0 0.6 0.1 0.0 0.2 
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Table 41. Large, live tree densities per acre on the Flathead NF, inside and outside wilderness/roadless areas, 
by snag analysis group and by diameter class. 

Analysis Unit 
Snag analysis groups Live trees per acre greater than 20 inches 

Veg Dominance Type PVT group Mean Lower bound Upper bound 

Outside Wilderness 
All other 

Warm/Dry 3.8 1.3 6.7 
Warm/Moist 3.7 0.5 7.4 

All other PVTs 5.3 4.0 6.7 
Lodgepole pine All PVTs 0.0 0.0 0.0 

Inside Wilderness 
All other 

Warm/Dry 4.9 2.1 8.3 
Warm/Moist 1.8 0.0 4.4 

All other PVTs 5.2 4.2 6.3 
Lodgepole pine All PVTs 1.2 0.5 1.9 

Figure 50. Western larch snag. 

The Northern Region snag analysis did not specify the live or dead species, so an accurate estimate of 
large western larch (figure 50) and ponderosa pine, the two species of key importance in this snag/large 
live tree analysis, cannot be directly determined from this data. A generalized evaluation is provided in 
this assessment, with knowledge of sites where larger western larch and ponderosa pine are most likely to 
be present.  

Large, older ponderosa pine is most commonly found on the warm/dry and the warm/moist PVTs. On the 
Flathead NF, these PVTs are relatively limited in extent (Appendix C.  Douglas-fir is a strong competitor 
with ponderosa pine on these sites, and often more abundant than ponderosa pine. Because of these 
reasons, large live or dead ponderosa pine are overall relatively rare on the Flathead NF.   
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Large, older western larch is far more common across the forest, occurring on warm moist sites, but most 
notably across the cool moist PVT, which covers the largest portion of the Flathead NF (Appendix C). 
Douglas-fir is frequently present and a strong competitor of western larch. It is likely that western larch 
and Douglas-fir make up the great majority of the greater than 20 inch d.b.h. snag and live tree 
component shown under the “All Other PVTs” portion of tables 40 and 41.   

Down woody material 
Current amounts of down woody material vary across the forest, for similar reasons as previously 
described for snags. The forest plan monitoring report provides the following summary of dead and down 
woody material across the Flathead NF.  

Table 42. Tons per acre of dead and down woody material on the Flathead NF, inside and outside 
wilderness/roadless areas, by down woody group. 

Analysis Unit 

Down woody groups Total Fuel Load Tons/Acre 

Veg Dominance 
Type PVT group 

M
ean 

Low
er 

bound 

U
pper 

bound 

All Forest 
All other 

Warm/Dry 29.4 18.6 40.2 
Warm/Moist 49.3 42.9 55.7 

All other PVTs 55.6 51.3 59.9 
Lodgepole pine All PVTs 44.7 36.4 53 

Outside Wilderness 
All other 

Warm/Dry 32.2 25.3 39.1 
Warm/Moist 52.1 45.2 59 

All other PVTs 61.3 54.4 67.7 
Lodgepole pine All PVTs 46.7 28.4 65 

Inside Wilderness 
All other 

Warm/Dry 27.3 18.4 36.2 
Warm/Moist 39.6 30.7 48.5 

All other PVTs 52.2 46.9 57.5 
Lodgepole pine All PVTs 44.1 34.9 53.3 

 

This forest plan monitoring report displays the tons per acre of down woody material, which is a common 
way to evaluate this material in the forest. The table displays the mean and the lower and upper bound of 
the range at a 90 percent confidence interval. As with the estimates for snags, the amount of dead and 
down wood is likely a conservative estimate, because the report uses 1993-94 FIA data for the Flathead 
NF. Large fires since that time, as well as spikes in insect and disease mortality in some areas, have 
increased dead material across portions of the forest. 

Reference, or historical conditions 
Review of the snag, large live tree, and total dead/down woody material data within wilderness provides a 
way of assessing historical conditions, with the assumption that wilderness would represent ecosystems 
under natural disturbance regimes, without substantial human influence. Table 39 suggests that historical 
snag densities at the lower sizes (10 inch diameter) averaged around 10 snags per acre across the forest, 
while larger sizes were relatively few at a mean of 1 snag per acre 20 inch or more diameter. These 
densities would vary considerably across the landscape, being influenced by the pattern and frequency of 
fire, insects and other disturbances, as well as the species composition of the forest. Some species, such as 
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western larch  and ponderosa pine, can persist for many decades as snags; other species, such as 
Engelmann spruceS and Douglas-fir, decompose after death and fall to the ground much more rapidly. 
Live trees larger than 15 inch d.b.h. varied historically from about 1 to 5 trees per acre, depending upon 
PVT.  In the naturally functioning ecosystem, the variability in snag densities and sizes is high and linked 
closely to the disturbance history of each specific site, as well as the pre-existing species mix and tree size 
classes.  

As for down wood, there is a consistent pattern in all groupings (except lodgepole pine) of greater 
amounts of dead and down woody material outside the wilderness as compared to inside, though broad 
confidence intervals overlap and there is not a significant difference. This data does not reflect the recent 
fires of the last decade, many thousands of acres within the wilderness. Therefore, this trend has probably 
balanced out somewhat, with increases in dead/down material over the past decade.  

Assessment of trends and ecological integrity  
Current snag densities and live tree densities as portrayed in tables 39, 40 and 41 are similar to historical 
estimates, suggesting that the current condition of these ecosystem structural components is relatively 
unimpaired when considering density at a forest-wide basis. A significant increase in dead tree and snag 
concentrations has occurred due to recent fires. Snag concentrations across most of the forest are low (less 
than 10 percent of the trees on a site) but more widely spread across the landscape. This trend is likely 
caused mainly by fire suppression over the last 80 years and increasing tree densities, resulting in higher 
tree stress and mortality. Larger live and dead trees have probably either remained static or decreased in 
abundance and concentrations (except in recent fire areas), paralleling the overall general decline in large 
tree/late successional structural class. Expected future trend is for continuing increase in snag density and 
concentration as stands continue to advance through natural succession and increase in tree densities. 
Greatly reduced timber harvest levels and decreased human access will maintain current levels of larger 
snags and large live trees. This component will increase over time as trees grow and stands advance into 
older age classes.   

As for down wood, there is a consistent pattern in all groupings (except some of the lodgepole pine 
groups) of greater amounts of dead and down woody material outside the wilderness as compared to 
inside, though broad confidence intervals overlap and there is not a significant difference. This suggests 
that management or other activities occurring in portions of the forest outside wilderness and roadless 
areas may be contributing greater amounts of dead and down material to the ecosystem than would occur 
under historical disturbance regimes.  However, because the change is not significant and ranges overlap, 
the variation could also be due to irregular distribution of such disturbances as insect or disease outbreaks 
and fire events, both of which add dead material to the landscape. Recent fires have likely altered the 
trend, especially considering the amount of fires that have occurred in the wilderness over the last 10 
years.  

Snag density, down woody material concentrations and future trends of both will vary widely when 
considered at more localized scales. Recent fires greatly increase local concentrations of snags and dead 
woody material of all sizes. Areas with high levels of human access and timber harvest would be expected 
to continue to have substantially lower numbers of snags, particularly large snags (Wisdom and Bates 
2007). Any factor that increases tree mortality would also increase the amount of snags and dead woody 
material across the landscape, including potential effects of changing climate on tree stress and incidence 
of fire or insect outbreaks.  

Management direction since the late 1990s has recognized the value of this structural component of the 
ecosystem and has required retention of snags and dead and down woody material in treatment units at 
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amounts that provide for the needs of associated wildlife species (amendment 21 requirements). This too 
will help ensure that these components persist in the ecosystem into the future.  

Horizontal patterns and forest landscape connectivity 
The spatial pattern of forest conditions across a landscape influences connectivity of wildlife and plant 
habitat and dispersal of some species. It affects spread rate and shape, risk and intensity of such 
disturbance processes as fire and insect or disease activity.  Connectivity of forests and ecosystems can be 
affected by natural landscape factors such as topography, soils, variation in precipitation, and wildfire, but 
can also be affected by human developments and activities.  

This first part of this section provides a description of the current and reference (historical) pattern of 
certain forest structural classes across the Flathead NF landscape, and describes expected trends. The 
second part discusses landscape connectivity as affected by human activities, such as developments and 
timber harvest, providing information on connectivity in the context of wildlife habitat conditions.   

Horizontal pattern of forest structure classes 
Early successional forest openings within the forested landscape are the primary focus of this pattern 
assessment for several reasons.  These openings are the most distinct forest structural stage and are easily 
detectable and measurable. They are particularly meaningful for evaluation of habitat conditions and 
forest connectivity for many wildlife species because of their distinctive vegetation composition and 
openness and their strong contrast with adjacent mid or late successional forests (e.g., forest “edge”). 
Early successional stages represent the crucial initiation point in forest successional development, the 
foundation upon which rests much of the characteristics of individual stands and pattern of the future 
forest conditions across the landscape.  

The Flathead NF NRV analysis is the source for both current and historical conditions related to pattern of 
early successional forest, and for the evaluation of trends. This assessment provides a general summary of 
key findings from that analysis. The data set used for the NRV analysis is from the mid-1990s, prior to the 
large fire events of the last decade. Recent fires have altered forest patterns and patch size and density 
values for some areas of the forest, and this is taken into account in this summary. Detailed results, 
discussion and interpretation of the results of the Flathead NF NRV analysis of size and density of forest 
structural conditions across the landscape can be found in appendix B.  

Existing conditions 
The Flathead NF NRV analysis estimated the current average patch size of the early successional forest 
openings on the Flathead NF was about 200 acres, and the patch density was 70 patches per 10,000 acres. 
The vast majority of the early successional openings detected in the analysis was created by timber 
harvest activities over the previous 25 to 30 years, and reflects the pattern created by timber harvesting, 
being relatively small patch size and acreages, compared to what a wildfire would create.   

Fires since the year 2000 burned about 374,000 acres of Flathead NFS lands, adding large areas of early 
successional forest openings across portions of the landscape. Fire  has altered both the size and density of 
early successional forest patches in some of the watersheds of the Flathead NF. The largest opening of 
early successional forest created by recent fire is about 38,000 acres within the North Fork GA. Other 
fires in the North Fork, Hungry Horse and in the Salish Mountains GAs have created early successional 
openings that vary in size from 13,000 to 25,000 acres. Numerous other smaller fires in the South Fork, 
Hungry Horse, Swan Valley and Middle Fork GAs have created openings from 5,000 to 10,000 acres in 
size. These openings have resulted in an increase in the average patch size and decrease in density of 
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early successional forest for the forest as a whole, and particularly in the GAs and watersheds affected by 
fire.  

The Flathead NF NRV analysis provides an analysis of horizontal pattern (figure 51)  and connectivity for 
other forest structure classes as well, though the classifications used for the analysis do not crosswalk 
very well to the tree size classes and mid/late successional forest types used in this assessment. However, 
overall they all represent the forested areas that are no longer in an open, early successional stage, and are 
mostly well covered with trees in the small, medium and larger size classes. It is of value to examine the 
available data that describes the historical and current pattern of these forested areas across the landscape, 
and interpret trends as best we can. 

Figure 51. Horizontal pattern of vegetation conditions across a Flathead NF landscape  

To provide a meaningful comparison to classifications used in this assessment, the NRV data was 
combined into two groups: (1) single canopy forest, usually dense but may also be more open canopy 
(referred to as “stem exclusion” in the Flathead NF NRV analysis); and (2) two or more canopy layers, 
with a sapling understory, and small, medium and/or large tree overstory (referred to as “young forest 
multi-story” and “understory reinitiation” in the Flathead NF NRV analysis). The current average patch 
size for these groups ranges from 125 to 270 acres for group 1 and 200 to 1,340 acres for group 2.  
Average patch density (patches per 10,000 acres) for group 1 ranges from 17 to 84 and for group 2 from 
19 to 69. As with the early successional forest openings, recent fires may well have affected the pattern of 
these structure types across the landscape, particularly within the GAs where the fires occurred.  

Reference, or historical conditions and trends 
Historical average patch size of early successional forest openings was estimated to be about 600 acres 
across the forest as a whole, with the smaller sizes tending to be in the areas with warmer, drier types and 
more mixed severity fire regimes, and largest sizes in the cold, moist PVT dominated areas. Historical 
average patch density of early successional forests was about 43 patches per 10,000 acres. For the mid 
and late successional forests, average patch size historically ranged from 143 to 293 acres (group 1) and 
362 to 874 acres (group 2). Average patch density was 14 to 57 for group 1 and 10 to 52 for group 2. For 
all of these metrics, a historical range around the mean was calculated. The current condition was then 
compared to this historical condition and the magnitude of departure was determined. It is more important 
to focus on this departure rather than the absolute numeric values. Appendix B contains the full 
documentation of results for the patch size and density analysis. 
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As discussed under existing conditions, the pattern of forest structure classes across the landscape, and 
particularly of early successional open forest, has been altered by large fire events since the late 1990s 
when the Flathead NF NRV analysis was conducted. The trends discussed below, particularly for early 
successional forests, are likely slowed in some areas, particularly in the North Fork, South Fork, and 
portions of the Hungry Horse and Salish Mountains GAs. However, trends and concerns noted in the 
Flathead NF NRV analysis are documented in this assessment, to better understand and interpret changes 
that may have occurred due to recent fire.   

Significant departures from historical conditions in patch sizes and density was noted in the NRV analysis 
for nearly all forest structural classes forest-wide. This trend mirrored that occurring at the larger 
Northern Rocky Mountain ecoregion (Hessburg et al. 1999b, 2000a; USDAFS 1996), where drastically 
increased forest fragmentation was noted. The analysis found a decrease in patch size and corresponding 
increase in patch density, resulting in a trend of increasing forest fragmentation.  The changes were most 
dramatic for the early successional forest patches and found to be outside the range of historical 
variability, which is of particular concern to ecological integrity. Contrary to the general trend that there 
are more and smaller patches of most structure classes across most of the forest, the NRV analysis found 
there are more and larger patches for forests in a closed canopy, generally single storied stand structure. 
This appears to be attributable to the transition of historical large early successional forest patches created 
by fire to the densely stocked mid successional forest structures.   

The spread, intensity, and pattern of fire across a landscape is influenced by forest pattern. Large areas of 
densely stocked forests and greater landscape homogeneity can create higher potential for large, high 
severity fire. In concert with homogeneity of vegetation dominance types, these structural patterns can 
also create favorable conditions for beetle and other insect population increases.   

The connectivity of similar forest conditions is also an important component for assessing habitat value 
for certain wildlife species. Smaller, but more numerous and discontinuous patches of forest structural 
types across a landscape, as opposed to fewer but larger, contiguous patches, affects connectivity of 
wildlife habitat conditions. Some wildlife species and communities are associated with sparsely 
vegetated, grassland/forb, and/or shrub ecosystems while others are associated with particular structural 
stages of forested ecosystems. Many wildlife species and communities on the Flathead NF are associated 
with riparian areas while others are associated with agricultural lands developed by people (refer to the 
Terrestrial Wildlife and Plant Species section, “Wildlife Species” subsection on wildlife trends related to 
changes in horizontal patterns across the landscape). 

Connectivity of riparian habitat conservation areas 
Most wildlife species use riparian and/or aquatic habitats for at least some of their daily or seasonal needs. 
Due to their linear or clustered nature, riparian areas provide connectivity for numerous species of 
wildlife. On Flathead NFS lands, RHCA direction applies to a variable distance from streams, lakes, 
ponds and other wetlands depending upon the size and whether they are perennial or intermittent in nature 
refer to the Aquatic Ecosystems section and Terrestrial Ecosystems: Key Ecosystems section, “Riparian 
Areas and Wetlands” subsection for more details). As displayed in figure 52, the distribution of RHCAs 
on NFS lands provides extensive habitat connectivity. Private lands and lands managed by other agencies 
are shown as white on figure 52 because forest service RHCA direction does not apply to them. It is 
unknown whether or not these lands contribute to connectivity. 
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Figure 52. Riparian Habitat Conservation Areas on Flathead NF lands 
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Connectivity of vegetation  
Wildlife species and communities across the Flathead NF are linked to vegetation conditions, which 
changes over time as influenced by ecosystem processes (e.g., drivers and stressors).  An ecosystem 
process may be beneficial for some wildlife species, but stressful to others.  Fires and tree harvest are 
stressors for some species because they can change large areas of dense cover to more open forest with 
lower connectivity for species that are associated with “forest interior” habitat. As vegetation 
communities shift their location on the landscape, associated wildlife may shift accordingly, provided 
they have the ability to do so. Their ability to do so is dependent upon biological capabilities, such as the 
ability to disperse, as well as ecological factors, such as existing vegetation types.  

The VMap database was used to assess connectivity of current coniferous vegetation communities, 
identified as vegetation dominance types. These dominance types may occur in a linear, small patch, or 
large patch configuration due to the biophysical conditions they are associated with, as well as the 
landscape processes they have been affected by. Wildlife species associated with coniferous forest 
dominance types include many bird and large mammal species, which are highly mobile and able to move 
from patch to patch, as well as some small mammal species which are less mobile.  

Some species, such as Canada lynx or marten, may temporarily avoid areas that lack coniferous cover 
(e.g., due to recent fires or regeneration harvest), but will use these areas again once trees grow back and 
cover is restored. Figure 53 shows areas with at least 25 percent cover of trees greater than 5 inches d.b.h. 
On the Flathead NF, trees in this d.b.h. category are generally at least 40 feet tall and are able to provide 
shade, cover, and substrates for nesting and feeding. Areas lacking in trees over 5 inches d.b.h. (displayed 
in white on figure 53) are considered temporary because they are due to recent wildfires or tree harvest. 
Persistent grass/shrub/non-forest openings (displayed in yellow on figure 53) are considered more 
permanent because they are due to biophysical factors (such as presence of rocky ridges) or human 
development.  

The greatest temporary impact on forest connectivity in the Flathead NF GAs, considering all land 
ownerships, is wildfire. The percent of area recently burned or harvested, according to the MTNHP 
database query for all land ownerships, is displayed in table 24. This table includes areas that were visible 
and classifiable as harvested or burned on the 1999–2000 Landsat imagery used for the original ReGAP 
(and Landfire) products, which is the most recent data for all land ownerships. This data shows that a high 
percentage of the South Fork Flathead and North Fork Flathead GAs have been burned by wildfire (18.7 
and 20 percent, respectively), while a low percentage of the Swan Valley and Salish Mountains GAs has 
been burned by wildfire (2.6 and 2.7 percent, respectively). The Salish Mountains GA has the highest 
percentage recently harvested (8.5 percent) while the Middle Fork GA has the lowest (0.1 percent). More 
up-to-data data is available for NFS lands and is displayed in sections of the assessment on timber harvest 
and multiple use.  
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Figure 53. Connectivity of vegetation in Flathead NF GAs, including all land ownerships 
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Connectivity and Human Developments 
This section describes influences of the “human footprint” on the intactness of ecosystems within each 
Flathead NF GA. Human developments can affect wildlife by limiting their use of habitat, increasing 
mortality, and reducing genetic interchange. Table 43 displays the percent of each GA affected by more 
permanent human developments. 

Table 43. Human ecological systems by percent of area within GAs in the Flathead NF  

Ecological System 
GA (% area) 

Hungry 
Horse  

Middle 
Fork 

North 
Fork  

Salish 
Mts.  

South 
Fork  

Swan 
Valley  

Developed, Open Space 0.624 0.088 0.377 3.023 0.000 1.557 
Low Intensity Residential 0.323 0.049 0.311 1.485 0.000 0.626 
High Intensity Residential 0.015 0.017 0.017 0.134 0.000 0.024 
Commercial / Industrial 0.141 0.024 0.187 0.717 0.000 0.072 

Railroad 0.035 0.181 0.042 0.089 0.000 0.000 
Major Roads 0.061 0.162 0.090 0.293 0.000 0.158 
Other Roads 1.028 0.115 1.460 3.316 0.042 2.201 

Quarries, Strip Mines and Gravel Pits 0.009 0.007 0.000 0.099 0.015 0.012 
Pasture / Hay 0.427 0.040 0.104 2.356 0.000 0.451 

Cultivated Crops 0.532 0.000 0.014 5.207 0.000 0.631 
Introduced Upland Vegetation - 

Perennial Grassland and Forbland 0.000 0.001 0.000 0.000 0.000 0.000 

Total Human Ecological Systems 3.195 0.682 2.604 16.719 0.057 5.734 
Table data from MTNHP 2013 

As shown in table 43 and figure 54, the developed “human footprint” is lowest in the South Fork Flathead 
River GA and highest in the Salish Mountains GA (which includes all or portions of the communities of 
Kalispell, Kila, Marion, Evergreen, Whitefish, Olney, Stryker, Columbia Falls, Somers, and Lakeside). 
The Swan Valley GA has a moderate, but more dispersed human development footprint, compared to the 
Salish GA (table 43).  

Connectivity in the Hungry Horse GA has been affected by the Hungry Horse dam, which was 
constructed in the 1950s in a deep, narrow canyon, approximately 5 mi southeast of the South Fork’s 
confluence with the main stem of the Flathead River. The Hungry Horse dam provides a regional power 
source, flood control, and recreation, but also flooded nearly 7000 acres of riparian and wetland wildlife 
habitats and an additional estimated 16,800 acres of upland forest.  Efforts to mitigate these wildlife 
impacts have been funded by the Bonneville Power Administration and implemented by MTFWP since 
the 1970s. The total acres of wildlife habitat that have been enhanced or conserved totaled 230,484 acres 
at the end of state fiscal year 2011 (for both Libby and Hungry Horse dam mitigation) which is 5.27 times 
the number of acres lost (fwp.mt.gov/fishAndWildlife/habitat/wildlife/programs/mitigationTrust/ ). 

Agricultural lands, including cultivated crops, hay fields, and pastures are abundant and widespread to the 
north and south of Flathead Lake (see figure 54). These areas often include potholes and provide habitat 
for many wildlife species such as deer, elk, coyotes, red fox, as well as numerous birds including 
waterfowl, shorebirds, birds of prey, songbirds, game birds such as turkeys. Although they lack tree cover, 
large blocks of agricultural lands are not travel barriers, nor are they genetic barriers, for many species of 
wildlife.  
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Figure 54. The human footprint on the Flathead NF 
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Major roads, listed in table 43 and displayed in figure 54, can affect some wildlife species and also affect 
the connectivity of native ecosystems by resulting in displacement or in high levels of wildlife mortality. 
Forest roads often have less of an impact on connectivity than high-speed highways, but can have 
substantial effects on some plant and animal species if there are high densities of open roads or roads with 
high levels of traffic. When roads are closed and/or become brushed in, their impacts decrease and may 
even be used as travel ways by species such as wolves and bears.  

Standards and guidelines for motorized access on Flathead NF forest roads were adopted in 1995 
(amendment 19 to the Flathead NF forest plan). Amendment 19 management direction resulted in creation 
of large blocks of habitat known as grizzly bear security core. Security core consists of areas that are at 
least 2,500 acres and more than 500 meters from an open road. To count as security core, roads must be 
closed yearlong with something other than a gate. Security core benefits the grizzly bear, but also benefits 
many other wildlife species by creating large, contiguous blocks of habitat that are not affected by 
motorized road and trail access or high-use, non-motorized trails, as shown in figure 55. Areas of security 
core on the Flathead NF, combined with secure habitat in Glacier NP, provide high levels of wildlife 
habitat connectivity across a large landscape, from the southern portion of the Flathead NF north to 
Canada as well as across the Flathead NF from the northeast portion of the Kootenai National Forest to 
the Rocky Mountain Front to east (see figure 55). 
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Figure 55. Grizzly bear existing 2013 security core on the Flathead NF 

Another effort to assess connectivity at a broad landscape scale was conducted by MDFWP as part of 
their Crucial Areas Assessment, as summarized by the Center for Large Landscape Conservation. A 
portion of the map showing how the Flathead NF is connected to the surrounding landscape is displayed 
in figure 56 (graphic provided by Ament and McClure 2014, Center for Large Landscape Conservation 
unpublished report).  
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Figure 56. Montana FWP large, intact block (LIB) least cost corridors for forest specialists  
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Terrestrial Wildlife and Plant Species 

Introduction 
For phase one of the Flathead NF LRMP revision, terrestrial species known to be native to the Flathead 
NF were assessed to see if they would fit into one of the categories directed and defined by the National 
Forest System Land Management Planning Final Rule and Record of Decision (i.e., 2012 Planning Rule) 
detailed in 36 Code of Federal Regulations [CFR] § 219, 36 Code of Federal Regulations [CFR] § 219. 
These categories are threatened, endangered, proposed, or candidate species; SCC (species of 
conservation concern); focal species; and species of public interest.  

Species federally listed as threatened or endangered species, proposed or candidate species are those 
listed for the Flathead NF by the United States Department of the Interior USFWS Ecological Services, 
Montana Field Office (2/28/2014). Under provisions of the ESA of 1973, federal agencies are directed to 
conserve endangered and threatened species and to ensure that actions authorized, funded, or carried out 
by these agencies are not likely to jeopardize the continued existence of threatened or endangered species, 
or result in the destruction or adverse modification of their critical habitats.  

As stated on page 21265 of the Forest Service 2012 Planning Rule, potential terrestrial SCC are any 
species “other than federally recognized threatened, endangered, proposed, or candidate species, that is 
known to occur in the plan area and for which the regional forester has determined that the best available 
scientific information indicates substantial concern about the species’ capability to persist over the long-
term in the plan area” (36 CFR §219.9; FSH 1909.12 Chapter 10, part 12.52).  

The list of SCC is identified by the regional forester in coordination with the supervisor of the Flathead 
NF. For the assessment, the list of potential terrestrial SCC is purposefully called a “potential” list, 
because it can be refined to add or remove species through the plan revision process. Consistent with FSH 
1909.12, Chapter 10, section 12.52 and CFR 219.9(b)(3), the following global (G) and Montana state (S) 
NatureServe conservation rankings for each species (table 44) and the MTNHP definition for SCC shown 
in table 45 were considered.  

Table 44. Global and Montana state rankings 

Ranking 
Definition 

Global State  

G1 S1 At high risk because of extremely limited and/or rapidly declining population numbers, range 
and/or habitat, making it highly vulnerable to global extinction or extirpation in the state.  

G2 S2 At risk because of very limited and/or potentially declining population numbers, range and/or 
habitat, making it vulnerable to global extinction or extirpation in the state.  

G3 S3 Potentially at risk because of limited and/or declining numbers, range and/or habitat, even though 
it may be abundant in some areas.  

G4 S4 Apparently secure, though it may be quite rare in parts of its range, and/or suspected to be 
declining. 
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Table 45. Montana species of concern description 

Montana Natural Heritage 
Program Ranking Code Description 

Species of Concern  SOC 

Native taxa at-risk due to declining population trends, threats to their 
habitats, restricted distribution, and/or other factors.  Designation as a 
Montana Species of Concern or Potential Species of Concern is based on 
the Montana Status Rank, and is not a statutory or regulatory 
classification.  Rather, these designations provide information that helps 
resource managers make proactive decisions regarding species 
conservation and data collection priorities.  See the latest Species of 
Concern Reports for more detailed explanations and assessment criteria 
(http://fieldguide.mt.gov/). 

 

Focal species are those whose status provides meaningful information regarding the effectiveness of the 
plan components in maintaining or restoring the desired ecological conditions and species diversity within 
the plan area. They would be selected on the basis of their functional role in ecosystems (36 CFR § 
219.19). 

Species of public interest (36 CFR § 219.6; Directives, part 13.35) include one or more of the following: 

• Fish, wildlife and plant species commonly enjoyed and used by the public for hunting, fishing, 
trapping, gathering, observing or sustenance; 

• The conditions and trends in the plan area are associated with these species;  
• The use and enjoyment of these species contributes to social and economic sustainability.  

Plant Species 
Biological plant diversity is one of the cornerstones of a healthy ecosystem. This section addresses rare 
plant species, plants considered important for their contribution to biological diversity and ecological 
integrity, or plants where their long-term persistence in the plan area is at risk. Under the 2012 planning 
rule, there is a broad category of species to be considered in the planning process called “species at risk” 
which includes two subcategories: Federally recognized species (i.e., Threatened, Endangered, Proposed 
and Candidate species) and potential SCC.  

Threatened, Endangered, Proposed and Candidate Species  
On the Flathead NF, two federally listed plant species occur or are suspected to occur (water howellia and 
Spalding’s catchfly) as well as one candidate species, whitebark pine.   

Existing Conditions 

Howellia aquatilis 
Water howellia (Howellia aquatilis), a vascular plant species in the family Campanulaceae, was listed as 
threatened under the ESA by the USFWS on July 14, 1994 (FR 59(134): 35860-35864). No critical 
habitat has been identified for the species. A draft recovery plan has been issued, but as of yet, no 
recovery plan has been finalized. 216 populations occur on the Forest, all in the Swan Valley. 

Silene spaldingii 
Spalding’s catchfly (Silene spaldingii), a vascular plant species in the family Caryophyllaceae, was listed 
as threatened under the ESA by the USFWS on November 9, 2001 (FR 66(196): 51598-51606). Although 
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the USFWS intends to identify critical habitat for this species, critical habitat designation was precluded 
at the time of listing due to a lack of funding. No recovery plan has yet been drafted. This species has not 
been found on the forest, although there are populations nearby, as close as 3 mi outside of the forest 
boundary. 

Pinus albicaulis 
Another species, whitebark pine (Pinus albicaulis), is listed as a candidate species by the USFWS and is 
currently listed as a RFSS. This species is discussed fully in the subsection on “Vegetation Dominance 
Types” (under Terrestrial Ecosystems Key Ecosystem section).  

Summarizing, whitebark pine, a tree species in the family Pinaceae, was listed as a candidate species 
under the ESA by the USFWS on July 19, 2011 (FR 76(138): 42631-42654). Whitebark pine was 
analyzed by the USFWS in 2010 as a candidate for listing. USFWS’s 12-month finding states that 
whitebark pine as a species is declining based on synergistic threats from habitat loss due to climate 
change, past and ongoing fire suppression, predation by mountain pine beetles, and the deadly pathogen, 
white pine blister rust (USDI FWS 2011a). Timber harvesting was analyzed as a possible threat although 
it was dismissed due to the minimal amount of harvesting of whitebark pine, which is not a commercial 
species. However, USFWS also states in their finding that the entire range of whitebark pine is not 
threatened by extinction and that there are many other species ahead of whitebark pine waiting for federal 
listing. Additionally, USFWS cites budgetary and personnel constraints preventing them from listing the 
species. USFWS determined that whitebark pine federal listing is warranted but precluded, which makes 
the species a candidate for federal listing as threatened or endangered. As a result, Region 1 added 
whitebark pine to the RFSS list, to take effect December 24, 2011 (USDAFS 2011). Whitebark pine is 
abundant on the forest, relative to other listed species on the forest; however, its populations have 
declined dramatically due to white pine blister rust and bark beetle activity. Fire suppression/exclusion 
and potential climate change also impact whitebark pine and its historical habitat.  

Trends and Reasonably Foreseeable Future Conditions 

Howellia aquatilis 
The Swan Valley GA of the Flathead NF possesses a large proportion of the rangewide occurrences of 
howellia aquatilis. In 1988, there were 52 populations known to occur in the Swan Valley GA. Since 
water howellia was listed in 1994, the number of documented populations has increased. As of 2013, 
there were 218 documented populations known to occur in the Swan Valley GA. At the time of this 
assessment, the majority of pothole wetlands had been surveyed for water howellia and suitable habitat, 
either by the MTNHP staff or by Forest Service personnel. Additionally, there are many suitable yet 
unoccupied ponds in the Swan Valley GA that could harbor water howellia some years into the future. In 
fact, one previously-identified suitable unoccupied pond was found to contain water howellia in 2013. 

The conservation strategy developed in 1994 identified several threats to water howellia. They are split 
between human caused and natural disturbances. Human land use includes timber harvesting, grazing, 
road construction, and invasive species treatments like chemical spraying. These threats could result in 
habitat loss over the long term by increasing pond evaporation, increasing water depth and decreasing 
water drawdown, and/or increasing the density of vegetation surrounding the ponds, which could affect 
water levels as well. 

Natural disturbances include climate change, aquatic vegetation succession, the encroachment of invasive 
species, such as reed canarygrass (Phalaris arundinacea), and unknown effects of wildland fire. Climate 
change influences seasonal moisture, which in turn can provide dry, hot growing seasons or very wet, 
cool growing seasons, depending on the global weather patterns. Too much of either extreme could affect 
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the pond filling and drying regime. Vegetation succession in ponds could lead to extirpation of a 
population, when shifting from a pond to a sedge meadow. The encroachment of reed canarygrass 
contributes to a type of succession, although not to a natural state. The end result would be similar, 
however; extirpation of water howellia populations. Wildland fire could have beneficial and detrimental 
effects to water howellia, depending on the situation. A hot fire late in the season could burn over seeds 
that are in shallow soil. On the other hand, fire could clear out vegetation around the ponds and “reset” 
vegetative succession. 

When water howellia was listed, the Flathead NF developed a 10 year metapopulation monitoring plan to 
determine trends across 68 populations (1998–2007). The monitoring objectives were to determine local 
water howellia population trend, provide observations of the presence/absence of water howellia in 
suitable but unoccupied ponds, determine reed canarygrass trend in infested ponds, and monitor livestock 
use of ponds within grazing allotments.  

The draft preliminary report of the monitoring plan determined that prior year precipitation had an effect 
on water howellia germination, indicating that water howellia frequency and abundance are closely 
dependent on annual hydrologic fluctuations. Populations of water howellia showed an inverse 
relationship with precipitation and were more frequent and abundant the year after a low annual 
precipitation year. This could have implications for the future, such as too many drought years or too 
many high precipitation years could impact seed production and germination for this species. 

The study also observed water howellia populating suitable yet previously documented unoccupied 
ponds. Water howellia may have been missed in the past, the previous surveys may have been too early or 
too late in the season, seeds may have remained dormant during survey years only to germinate later, or 
propagules were transferred among ponds either by wildlife, livestock or humans. 

Reed canarygrass is a dominant invasive grass in Swan Valley wetlands. It was introduced for hay and 
stabilization purposes. The rapid spread of this species out-competes native species for water, soil and 
light. It presents a threat to the pothole ponds that water howellia inhabit. Several occupied ponds 
(approximately 30 percent) in the study area were infested with reed canarygrass at the time of 
monitoring. Presence/absence and relative abundance were monitored. A slight upward trend of reed 
canarygrass frequency and abundance was identified, yet this was not correlated with any downward 
trend of water howellia frequency or abundance. 

The last item in the 10 year monitoring study was the impact of livestock to water howellia ponds. Cattle 
waste and hoof prints were monitored at each occupied and unoccupied water howellia pond, yet none 
were found at monitored sites. There are four ponds in grazing allotments that were fenced and are still 
fenced to this day to prevent livestock from getting to the ponds.  

Silene spaldingii 
Spalding’s catchfly is not currently located on the forest but it is found nearby. There is one historical 
occurrence in Columbia Falls; however that population has not been re-located and is likely extirpated 
due to land development. Surveys have been conducted for this species many times in potential habitat 
found via aerial photos; however, its habitat (rough fescue prairie) is different from what has been found 
on this forest.  

Rangewide, there are only 70 known populations in the western U.S. They mostly occur in the Palouse 
prairie region of Washington, Oregon, and Idaho, but 11 of the populations occur in northwest Montana. 
The species extends into a small adjacent area in Canada. The closest extant populations to the Flathead 
NF are located south of the Island Unit (Swan Lake Ranger District) on private and reservation lands, 
Wildhorse Island (State) in Flathead Lake and in the Lost Trail National Wildlife Refuge just west of the 
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Tally Lake Ranger District. The populations located on private lands (Black Bear Ranch and Mill Pocket 
Ridge) south of the Island Unit are likely extirpated due to overgrazing and noxious weed invasion.  

Threats to Spalding’s catchfly include grazing and weed invasion, as mentioned above, as well as fire 
exclusion, climate change, and land development. Other threats that may not be so obvious include 
genetic isolation between populations and within small populations, and loss of pollinators due to 
fragmented populations. 

The population trend of Spalding’s catchfly ranges from stable to possibly extirpated, depending on the 
particular threats to each population. Due to the nature of the species, population numbers vary from year 
to year. Many plants go dormant depending on climatic conditions. Some years exhibit tens of thousands 
of plants and other years, only a few hundred plants will be observed. 

Pinus albicaulis 
Refer to the Terrestrial Vegetation-Vegetation Dominance Types section of this assessment for a 
discussion on whitebark pine trends and threats. 

Potential SCC Process and Methods 
Using Forest Service NRM and MTNHP databases and the current RFSS list, a master list of plant species 
known to occur on the Flathead NF was compiled. The 2012 forest planning rule provides direction for 
determining which of species to be potential SCC, as described in the previous introduction section. 

The list of potential SCCs must include the following (FSH 1909.12 Section 12.52): 

• Species with the status ranks of G/T 1-2 on the NatureServe ranking system; 

• Species that have been petitioned for federal listing and for which a positive “90-day finding” has 
been made; and 

• Species that are federally delisted within the past 5 years, and other delisted species for which 
regulatory agency monitoring is still considered necessary. 

When developing the list of potential SCCs, consideration must also be given to (FSH 1909.12 Section 
12.52): 

• Species with status ranks of G-T 3 or S 1-2 on the NatureServe ranking system; 

• Species listed as threatened or endangered by the relevant States, federally recognized Tribes, or 
Alaska Native Corporations; 

• Species identified on other relevant Federal, State, federally recognized Tribes, or Alaska Native 
Corporations lists as being a high priority for conservation;  

• Species identified as SCCs in adjoining NFS plan areas (including plan areas across regional 
boundaries); and 

• Species where valid available information indicates the species are of local conservation concern 
due to: 

o Significant threats to populations or habitat from stressors on and off the plan area. 

o Declining trends in populations or habitat. 
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o Restricted ranges (for example, narrow endemics, disjunct populations, or species at the 
edge of their range). 

o Low population numbers or restricted habitat within the plan area. 

All potential SCCs must meet the following mandatory requirement for their identification as an SCC 
(FSH 1909.12 Section 12.52): 

• The best available scientific information indicates substantial concern about the species’ 
capability to persist over the long-term in the plan area. This information may be derived from the 
scientific literature, species studies, habitat studies, analyses of information obtained from a local 
area, and/or the result of expert opinion or panel consensus.  

Since there is little information published about many rare plant species and their viability, biology, 
habitat, etc., the majority of the species statuses are derived from expert opinion and/or panel consensus, 
specifically at biannual meetings held by the Montana Native Plant Society in conjunction with the 
Montana Natural Heritage Program. 

Indicators  
Indicators for determining plant SCC on a given forest include:  

• Existing populations – location, size, viability, range 

• Habitat (existing, potential and suitable) – acres, current land management 

• Threats to populations and habitat – development, land and vegetation management, grazing, 
invasive species, climate change 

Scale 
The assessment area for plant species at risk is the Flathead NF administrative boundary. The Federally 
listed species occupy ranges larger than this area, and extend from Montana west to Washington and south 
to Northern California. The traditional Regional Forester Sensitive Species are considered from a regional 
perspective but are specific to individual forests or groups of forests. Each Forest determines which 
species will be listed for the land base, with approval by the Regional Forester.  

Existing Information Sources 
The Forest Service NRM and the MTNHP databases were both used to determine which species to 
consider and their locations in relation to the Flathead NF. NatureServe and the MTNHP’s Montana Field 
Guide were also used to reference global and state ranks for each species. 

State ranks are determined at biannual meetings held by the Montana Native Plant Society and the 
MTNHP. Professional botanists from around the state meet for two days, discussing plant species, 
viability and habitat, as well as appropriate state ranks. The results are posted on the MTNHP’s website 
via the Plant Species of Concern report. 

Few plant species have published information such as status reports and conservation strategies. Federally 
listed species have published information (e.g., population trends, viability, threats, monitoring data, and 
conservation strategies), which is required for listing. State listed species occasionally have such 
information, but listing is predominantly based on expert opinion and panel consensus. 
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Information Gaps 
There are large gaps of information about many rare plant species. Very few publications describe why a 
species is rare. Viability, population dynamics, occurrences, etc., are part of institutional knowledge of a 
given region. This knowledge rarely becomes published information. It sits in databases as spatial and 
tabular data, or generalized in local floras. 

Potential Plant SCC 
Using the criteria identified in the “Processes and Methods” section, a list of potential plant SCC was 
compiled. All potential SCC plant species were assessed by habitat groupings, and these species are 
presented in that order in tables 46 and 47. The tables list potential SCC located on and within a 15 mi 
area surrounding the Flathead NF.  Not much is known about these species (with the exception of western 
white pine), and what information is known is documented in tables 46 and 47. Existing and trend 
information for western white pine (WWP)  is described in more detail in sections following the tables.   
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Table 46. Peatland/Fen Group 

Name 
Potential Flathead 

NF Plan 
Designation 

Federal 
Status 

State 
Status 

Global/ 
State 
Rank 

Habitat Threats Observation Information 

Carex 
chordorrhiza 

 
Creeping 

Sedge 

PSCC  
 

Few observations 
 

Invasives pose a 
threat 

Sensitive — G5 S3 Wet, organic soil of fens in the 
montane zone. 

Competition with invasive 
vegetation; changes to hydrology 

2 observations on forest, 
last documented in 2007 

(last seen in 2012). 5 within 
15 mi of the forest. 

Carex lacustris 
 

Lake-bank 
Sedge 

PSCC  
 

Few observations 
 

Limited distribution 
in MT 

Sensitive — G5 S1 
S2 

Marshes and fens. 
 

Changes to hydrology 
3 observations on forest, 

last documented in 2013.  1 
within 15 mi of the forest. 

Cypripedium 
passerinum 

 
Sparrow’s-egg 
Lady’s-slipper 

PSCC  
 

Small population 
sizes, although 
there are many 
populations on 

forest. 

Sensitive — 
G4G5 

S2 
S3 

Mossy, moist, or seepy places in 
coniferous forests, often on 

calcareous substrates. 

Main threat to populations appears 
to be from potential hydrologic 

changes; road construction; riparian 
zone disturbances; collection. 

10 populations on forest, 
last documented in 2013. 

30 within 15 mi of the 
forest.  

Drosera linearis 
 

Slenderleaf 
Sundew 

 

PSCC  
 

Few number of 
observations and 

low number of 
individuals. 

Sensitive — G4 S2 

Wet, organic soil of nutrient-poor 
fens in the montane zone. 

Resides in specialized, limited 
habitat (wilderness and RNA). 

Loss of peatland habitat through 
drainage or peat mining. Logging 
and trampling by visitors can also 

damage populations of this species. 
Changes to hydrology. 

2 observations on forest, 
last documented in 1988.  

Eleocharis 
rostellata 

 
Beaked 

Spikerush 

PSCC  
 

Few observations 
Sensitive — G5 S3 

Wet, often alkaline soils, 
associated with warm springs or 

fens in the valley and foothills 
zones. 

Vulnerable to hydrologic alteration 
and development. 

3 observations on forest, 
last documented in 1995 

(adjacent populations found 
in 2003). 5 observations 
within 15 mi of the forest. 

Eriophorum 
gracile 

 
Slender 

Cottongrass 
 

PSCC  
 

Few observations 
Sensitive — G5 S3 Wet, organic soil of fens from 

low to moderate elevations. 

Vulnerable to activities that may 
alter the hydrology of occupied 

sites. 

9 observations on forest, 
last documented in 2013. 
16 observations within 15 

mi of the forest.  
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Name 
Potential Flathead 

NF Plan 
Designation 

Federal 
Status 

State 
Status 

Global/ 
State 
Rank 

Habitat Threats Observation Information 

Liparis loeselii 
 

Loesel’s 
Twayblade 

PSCC  
 

Few observations, 
threats to habitat. 

Sensitive — G5 S2 
Wet, organic soils of calcareous 
fens in the valley and montane 

zones. 

Somewhat threatened by land-use 
conversion, habitat fragmentation, 
and forest management practices; 
unknown causes of decline appear 
to be a factor as well. Changes to 

hydrology. 

3 populations on forest, last 
documented in 2013. 6 
observations nearby on 
state and TNC lands.  

Lycopodium 
inundatum 

 
Northern Bog 

Clubmoss 

PSCC  
 

Few observations 
Sensitive SOC G5 S2 

Wet, organic soil of nutrient-poor 
fens in the valley and lower 

montane zones. 

Land-use conversion, habitat 
fragmentation, wetland drainage, 

and succession are considered low-
level threats. Changes to hydrology. 

3 populations on forest and 
1 on private land within 

forest boundary.  

Meesia 
triquetra 

 
Meesia moss 

PSCC  
 

Few number of 
observations and 

low number of 
individuals. 

 
 

Sensitive — G5 S2 

Collected on forest from fen and 
peat dome at base of slope, fed 
by perennial springs, collected 

from shallow pool and wet lawn. 
Also found at edge of pond in 

the wilderness. 

Changes to hydrology 

5 observations on forest, 
last documented in 2013. 1 
population on TNC in Swan 
and 4 more pops within 15 

mi of the forest.  

Scorpidium 
scorpioides 

 
Scorpidium 

moss 

PSCC  
 

Few observations 
Sensitive      — G4G5 

S2 
Found on wet soil in calcareous 

seeps and fens. Changes to hydrology 

2 observations on forest, 
last documented in 1999.  
17 observations within 15 

mi of the forest.  

Sphagnum 
magellanicum 

 
Magellan’s 
Peatmoss 

PSCC  
 

Few observations 
 

— SOC G5S1 Rich fens, peatlands (Schofield 
1992) Changes to hydrology. Peat mining. 2 observations on forest, 

last documented in 2013.  
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Table 47. Mesic, Montane, Disturbance, Rock/Talus/Scree Group 

Name 
Potential Flathead 

NF Plan 
Designation 

Federal 
Status 

State 
Status 

Global/ 
State 
Rank 

Habitat Threats Observation 
Information 

Botrychium 
ascendens 

 
Upward-lobed 

Moonwort 

PSCC  
 

Few observations 
 

Management 
activities 

Sensitive SOC G3 S3 

Various mesic sites from low 
to moderate elevations, 
including roadsides and 
other disturbed habitats. 

May be threatened by changes in the 
hydrology of its streamside habitat and also 

by small animal herbivory and flooding. 
Invasive plant invasion. Herbicide from 

roadside treatments. Road construction; 
timber harvest 

3 observations on 
forest, last documented 

observation in 2004.  

Botrychium 
paradoxum 

 
Peculiar 

Moonwort  

PSCC  
 

Few observations 
 

Threats include 
management 

activities. 

Sensitive      — G3G4 
S3 

Mesic meadows associated 
with spruce and lodgepole 
pine forests in the montane 
and subalpine zones; also 

found in springy western red 
cedar forests. 

Threatened by grazing, trampling and off-
road vehicle use. 

2 observations on 
forest, last documented 
in 2004. 1 within 15 mi 

of the forest. 

Botrychium 
pedunculosum 

 
Stalked 

Moonwort 

PSCC  
 

Few observations 
 

Threats include 
management 

activities 

Sensitive      — G2G3 
S2 

Various mesic sites from 
valley bottoms to the 

montane zone. The most 
common habitats are 

western red cedar 
bottomlands. 

Threats include cattle grazing, road building 
and maintenance, timber harvesting (incl. use 

of sites as staging areas), and recreational 
activities such as camping, horse riding, and 
ORV use. Fire suppression, which is allowing 

succession to proceed at many occupied 
sites, may also be an issue. 

2 observations on the 
forest last documented 

in 2009.  

Corydalis 
sempervirens 

 
Pale Corydalis 

PSCC  
 

Although a 
disturbance 
species, it is 

disappears when 
conditions stabilize. 

Sensitive      — G4G5 
S2 

Montane; rocky, disturbed or 
eroding soil of steep slopes 

in open forest, often 
appearing after fire. 

Main threat appears to be from fire exclusion. 
Invasive plant species also threaten occupied 

habitat. Succession; timber harvest 

10 observations on 
forest, last documented 
in 2004. 5 observations 

within 15 mi of the 
forest.  

Cypripedium 
fasciculatum 

 
Clustered 

Lady's-slipper 

PSCC  
 

Few observations 
and low population 

numbers.  
 

Risk to persistence 
from management 

activities and 
collection.  

Sensitive      — G4 S2 

Montana occurrences are 
mostly in warm, dry mid-

seral montane forest in the 
Douglas fir/ninebark and 
grand fir/ninebark habitat 

types. 

Threatened by logging, road construction, 
development, fire exclusion, change to native 

fire regime, stand-replacing fires, and 
collecting. Surface disturbances and canopy 

elimination may also negatively affect this 
species 

3 observations on 
forest, last documented 
in 2005 (last observed 
in 2013). There are 5 

within 15 mi of the 
forest. 
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Name 
Potential Flathead 

NF Plan 
Designation 

Federal 
Status 

State 
Status 

Global/ 
State 
Rank 

Habitat Threats Observation 
Information 

Dicranella 
grevilleana 

 
Greville's 

dicranella moss 

PSCC  
 

One observation 
 

Risk to persistence 
from management 

activities  

— SOC G3G5 
S1 

Yellowish green tufts or 
scattered plants on 

disturbed, damp, basic soil, 
usually at high altitudes, 

very rare. 
 

On damp soil from the 
lowlands to 6500 feet, more 
common in the mountains 

(Lawton 1971). 

Soil disturbance 
1 population on the 
forest. Silver Stairs 

Falls. 

Dryopteris 
cristata 

 
Crested 

shieldfern 

PSCC  
 

Risk to persistence 
from management 

activities 

Sensitive — G5 S3 

Moist to wet, often organic 
soils at the forest margins of 

fens and swamps in the 
montane zone. 

Land-use conversion and habitat 
fragmentation via the alteration of wetland 
habitats threaten this species. Commercial 
forestry in the northern portion of its range 

may impact this species. Changes to 
hydrology; road construction; riparian zone 

disturbances 

7 observations on 
forest, last documented 
in 2009. 22 populations 

up to 15 mi from the 
forest.  

Polygonum 
austiniae 

 
Austin's 

Knotweed 

PSCC  
 

Few observations 
 

Invasives 
 

Management 
activities 

Sensitive  PSOC G4 
S3S4 

Gravelly, often shale-derived 
soil of open slopes and 

banks in the montane zone. 

Invasive species such as cheatgrass and 
knapweed are or have the potential to 

negatively impact a few of the populations. 
Soil disturbance; grazing 

2 observations on 
forest, last documented 

in 2009.  

Pinus monticola 
 

Western white 
pine 

 

PSCC   
 

Significant threats 
due to exotic 

disease 
 

At edge of its range 

-- -- -- 

Mesic sites: warm/moist 
PVTs and warm sites within 
the cool/moist PVTs (e.g. 

lower elev, warmer aspects, 
gentler slopes) 

White pine blister rust, an exotic disease 

Estimated presence on 
about 12% of forest, 
though often minor 
species and/or in 

decline 
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Existing conditions 

Western white pine (Pinus monticola) 
Western white pine (WWP) is a very long lived species, with very fast growth rates on productive sites, 
especially as a seedling or sapling. It can grow very tall, straight and to very large diameter, becoming 
dominant overstory trees and adding considerably to the structural diversity of the forest stand.  It is 
moderately shade intolerant, and fire tolerant when mature. A key ecosystem component of forests 
throughout its range, WWP is valued for its contribution to ecosystem diversity, structure, and resiliency. 
It contributes to wildlife feeding/nesting habitat, and complements scenic values. It provides a high value 
commercial forest product.  

The natural range of WWP extends from the Cascade and Sierra Mountains, through the interior section 
of the Northern Rocky Mountains, and up into southern British Columbia, at elevations of 3,000 to 6,000 
feet and in areas receiving more than 30 inches of precipitation. The Flathead NF is at the far eastern edge 
of the WWP’s range. Its presence is limited to the more moist and warm sites, and to sites of higher soil 
productivity, where it is able to successfully compete with associated species. These are the warm, moist 
PVTs associated with grand fir and western red cedar as well as the warmest portions of the cool, moist 
PVTs associated with subalpine fir and spruce (i.e., lower elevations or southerly slopes within this PVT).  

Vast numbers of western white pine throughout its range have been killed by white pine blister rust over 
the past 60 to 70 years. Blister rust is a non-native, introduced disease, entering the U.S. from Europe at 
the turn of the 20th century. By the 1940s, widespread infection of western white pine was noted 
throughout the western U.S. The rust infects all five-needled pines, specifically WWP and whitebark pine 
on the Flathead NF. Little natural resistance existed in either species and tremendous amounts of 
mortality in both species have occurred as a result.  

Blister rust has killed most of the WWP on the Flathead NF, though it has not vanished entirely from the 
forests. In this part of its range, optimum climate and site conditions for WWP are limited, and it has 
commonly occurred as a codominant or minor species within a mixed species stand.  Western larch, 
Douglas-fir, and subalpine fir were, and continue to be, its most common associates within the forest,and, 
to a more limited extent, grand fir and cedar.  However, due to its long life, fire tolerance, and capacity to 
grow very large and tall, WWP overstory trees were historically a dominant feature on suitable growing 
sites, adding important structural features to the stand and across the landscape. 

Currently, there are very few if any acres on the Flathead NF where WWP is a dominant or even a 
codominant or major species within the stand. WWP persists, however, as a minor stand component 
across many sites it previously occupied. Based on the distribution on the suitable PVTs and site 
conditions, and using FIA data to corroborate, it is estimated that WWP may be currently present on about 
12 percent of the forested area on the Flathead NF, or approximately 270,000 acres. On the sites where 
WWP occurs, it typically occurs as scattered overstory trees that survived blister rust infection (likely due 
to at least some minimal level of natural resistance), or as younger saplings and small trees that 
regenerated from seed produced in more recent years by the surviving trees.  

The Flathead NF has been planting rust-resistant western white pine seedlings since the late 1970s, when 
this genetically improved stock began to be available. Most planting occurred within timber harvest units; 
some within areas burned by fires in the last 20 years. Normally other species are planted along with the 
WWP, such as larch, to diversify the species mix.  Approximately 22,000 acres have been planted with 
WWP from 1978 to 2013.   
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Trends and Reasonably Foreseeable Future Conditions 
The loss of WWP has altered the structure, composition, and productivity of forests on the Flathead. The 
large, old WWP overstory trees so prominent in many stands where the species occurred were still present 
as recently as 30 or 40 years ago. Proportion of subalpine fir and spruce has increased in partial response 
to this loss of WWP.  Also increased is the amount of multi-story stand structures, which tend to develop 
over time without fire in these moist types dominated by subalpine fir and spruce. This in turn has 
increased the vulnerability of the landscape to severe stand replacing fire and to insect and disease 
infestation. Stand replacing fire was not uncommon historically on these moist habitats; however the 
large, fire resistant WWP trees sometimes survived and provided a seed source for regeneration of a new 
forest stand after the fire. The prolific seeding habits and fast early growth of the WWP ensured it would 
be a prominent feature in the future landscape, adding to the species and structural diversity of the forest. 
Reduction in the large, fire resistant WL overstory component in some parts of the Flathead NF landscape 
contributes to this change in forest conditions, as does suppression of fires over the past 80 years (refer to 
the section Terrestrial Ecosystems: Key Ecosystem Characteristics, “Vegetation Dominance Types” sub-
section). 

Where a seed source exists, WWP continues to naturally regenerate within forest openings. These 
remaining survivors and seed producers have some level of natural resistance. Natural selection has and 
would continue to occur, and natural resistance would gradually increase within the population. Early 
studies indicated that on some sites, 19 percent of healthy western white pine seedlings were produced 
from blister-rust survivors, an 18 percent increase over the original population (Hoff et al. 1976). 

Trends of other potential SCC are more difficult to quantify. Monitoring is erratic and species list change 
often. Potential SCC occupying habitats that are often disturbed, such as road sides, suitable timberlands, 
high recreation use areas, would be prone to removal of suitable habitat as well as direct removal of 
individuals. As these habitats are altered, species adapted to specific microclimates would have lower 
survival rates than the more common native species with wider amplitude of habitats. Threats to these 
habitats include direct disturbance (e.g., logging equipment, road building, road maintenance), alteration 
of habitat (e.g., canopy removal, edge effects from roads, herbicide), and invasive species. 

Habitats that are not subjected to land management activities, such as alpine, rock scree, peatlands/fens 
are likely intact. The main threats to these areas would be invasive species and climate change. In the 
past, roads were built along streams and through wetlands. Now there are protections for these habitats, 
yet some roads are still on the landscape in those areas and are still affecting those habitats. The wetland 
populations have been monitored more often than other potential SCC populations, likely due to their 
specific locations and general ease of access. 
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Wildlife Species 
According to the MTNHP database, the Flathead NF has high diversity of wildlife species, including 
known observations of about 65 native species of mammals, 250–275 species of birds, and about a dozen 
amphibians and reptiles (MTNHP 2013). The following section considers wildlife species that have the 
potential to fit into one of the categories described under the Terrestrial Wildlife and Plant Species 
introduction: federally listed Threatened, Endangered, Proposed, or Candidate species; potential SCC; and 
species of public interest.  

Existing Information Sources 

The Forest Service NRM and MTNHP databases were queried to obtain a list of species occurrences 
within the boundaries of the Flathead NF GAs for consideration of potential SCC (appendix D).  

Information Gaps 
Wildlife occupancy information is available from a variety of sources through the MTNHP database as 
well as through systematic surveys on the Flathead NF (such as bird point counts conducted by the Avian 
Science Center or carnivore surveys with Northwest Connections). However, population numbers and 
population trend is not available for many species. While there are scientifically based habitat models for 
some species, this information is lacking for others. Information is refined and updated throughout the 
planning process as it becomes available. 

Current Forest Plan Direction 
The 1986 Flathead NF LRMP established standards and guidelines governing activity on NFS lands 
within the boundaries of the Flathead NF. The forest plan provides a variety of management direction 
which benefits terrestrial wildlife. Much of this direction is based on the NFMA, ESA and Forest Service 
policy. Examples include: 

• Forest Service management to maintain all existing old growth, to promote future old growth, and to 
retain snags, live trees, and down logs in harvest units (amendment 21 of the forest plan);  

• Forest Service management of Wilderness to maintain the natural role of fire,  
• Forest Service management to provide wildlife habitat security (amendment 19 of the forest plan) and 

manage winter motorized recreation use (amendment 24 of the forest plan), 
• Forest Service management direction to protect aquatic and riparian habitats (such as INFISH, 

RHCAs, and threatened Howellia aquatilis site buffers. 

Wildlife Drivers, Stressors and Trends 
The drivers and stressors that influence ecosystems of the Flathead NF are described in previous sections 
of this Assessment (refer to Ecosystem Function: Drivers and Stressors section). The following sections 
discuss the drivers, stressors, and trends relevant to specific wildlife species for which a fine filter 
approach may be needed.  

Climate Change  
Managing wildlife populations and their habitats requires an understanding of the nature, magnitude, and 
distribution of current and future climate impacts.  Effects of climate change on ecosystems are discussed 
in previous sections under the Aquatic Ecosystems and Terrestrial Ecosystems “Drivers and Stressors” 
subsections. The following sections discuss effects of climate change on specific wildlife species. Some 
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of these species are associated with specific ecosystems while others are associated with a wide range of 
ecosystems. Wilsey and others (2013) provide an overview of  the types of models available for 
forecasting the effects of climate change on key processes that affect wildlife habitat as well as on 
individual species distributions and populations, and key limitations of these models and how such 
limitations should be managed.  

Climate Trend 
From 1961–2006 the annual mean temperature increased by 1.8 °F in Montana, Wyoming and Idaho. 
While there has been no significant trend in precipitation, the amount of spring precipitation as well as its 
variation appear to have increased, while summer precipitation has shown modest reductions. Over the 
last 50 years or so, the onset of spring snowmelt has occurred about 2 weeks earlier (IPCC 2007, PRISM 
historical climate data; Leppi et al. 2011; Luce and Holden 2009; Stewart et al. 2005; Rood et al. 2008; 
Hamlet and Lattenmaier 2007; Mantua et al. 2010; Isaak et al. 2012). Changes in the timing of snowmelt 
may affect species such as snowshoe hares, which rely on coat color change to help provide camouflage 
(Mills et al. 2013). As previously presented, changes in precipitation patterns can lead to more frequent, 
larger scale, or more intense droughts, floods, and fires, which can rapidly cause changes in wildlife 
habitats. Changes in tree species composition may change or may shift upward in elevation with warming 
(Harsch et al. 2009). Wildlife species in the Northern Rockies ecoregion are adapted to a changing 
environment, but for some species, scientists are concerned about the effects of climate change coupled 
with other stressors.  

MTFWP Region 1 completed a climate change vulnerability assessment for terrestrial and aquatic species 
in 2013–2014. Their assessment used an “ensemble” climate prediction model to project future trends. 
This model used the median of 16 major global circulation models and “downscaled” predictions based 
on elevational relief, oceanic influence, and other factors. This model predicts that the mean temperature 
departure for northwestern Montana may be 3.9–4.5 °F warmer by the 2040–2069 time period, while the 
mean moisture metric may decrease by 0.051–0.096 (MTFWP 2012). Models for the Northern Rockies 
predict that summers may be drier, with an increase in drought frequency and severity, while precipitation 
may increase in winter. Variation in weather conditions is also expected to increase. Extreme precipitation 
and warming events are likely to increase while extreme cold events are likely to decrease.  

Global circulation models, like all models, have limitations to their predictive ability. According to Wilsey 
and others (2013), future temperature projections are generally more consistent than precipitation 
projections or modeled hydrologic impacts driven by temperature. Predictions of changes to snow-
dominated basins are less variable than other impacts that are driven by precipitation (McKelvey et al. 
2011). Non-climatic factors also influence hydrology and may complicate interpretation of simulations if 
these factors are not included in a model. Land-use change, including climate-induced vegetation change, 
may alter hydrology as much as climate change itself (Parry et al. 2007).  

Wildlife Vulnerability to Climate Trend 
With respect to wildlife vulnerability, the effort by MTFWP produced a vulnerability index for each SCC 
(which MTFWP refers to as SOC) or species of greatest conservation need (SGCN) based upon 
NatureServe Guidelines (2011), which have been accepted by many states (MTFWP 2013). The index 
uses a scoring system that integrates a species’ exposure to climate change with species-specific factors 
such as dispersal ability, natural and human-caused barriers, temperature/precipitation sensitivity, 
specificity of habitat, interactions among species, genetic factors, and documented response to climate 
change. In MTFWP Region 1, the assessment process was collaborative and involved representatives 
from MTFWP, the Flathead NF, Glacier NP, Salish-Kootenai Tribes, Flathead Audubon Society, and 
private individuals. Table 48 shows wildlife species occurring on Flathead NFS lands that are rated as 
being highly vulnerable (7)  to extremely vulnerable (9) to climate change.  
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Table 48. Climate change vulnerability indices for MTFWP Region 1 

Common Name 
Scientific Name  

(S Rank) Climate Vulnerability Index Score Numerical 
Score 

Northern Bog 
Lemming 

Synaptomys borealis 
(S2, SOC) Extremely Vulnerable  9 

Canada lynx 
Lynx Canadensis 

(S3, SOC) 
Extremely Vulnerable  9 

Wolverine 
Gulo gulo luscus 

(S3, SOC) 
Highly Vulnerable 7 

White-tailed 
Ptarmigan 

Lagopus leucura 
(S3, SOC) 

Extremely Vulnerable  9 

Gray-crowned 
Rosy-Finch 

Leucosticte 
tephrocotis 
(S2B, SOC) 

Highly Vulnerable 7 

Note regarding table data:  MTFWP used downscaled temperature prediction data from Climate Wizard, using the change in annual 
average temperature, emission scenario Medium A1B, and the ensemble average for the General Circulation Model. MTFWP 
obtained information on predicted change in moisture from NatureServe, using the Hamon AET: PET moisture metric data they 
provided. The assessments were completed under these climate scenarios only. MTFWP and partners involved did not assess nor 
give an opinion on these climate models. The species’ vulnerability to climate change was estimated using only the models 
mentioned above. No other potential climate conditions were considered. Therefore, climate vulnerability of individual species likely 
will be different under different climate models.  

While the Forest Service cannot control climate change, general measures, as well as some species-
specific measures, have been identified to help reduce species vulnerability to climate change (Shoo et al. 
2013). General measures include: 1) secure and restore “refugia” that are within the species current range, 
2) secure and restore “refugia” that are outside the species current range, 3) secure and restore movement 
paths so that species can migrate and/or interbreed, 4) develop assisted colonization plans.  The Flathead 
NF is within the current range of the species listed above. Refugia outside the current range of these 
species are not addressed in this document, nor is assisted colonization. The USFWS or MTFWP are 
responsible for developing and implementing assisted colonization plans if needed. (Refer to the 
Terrestrial Wildlife and Plant Species section, “Wildlife Species”, “Threatened, Endangered, Proposed 
and Candidate Species” and “Potential Species of Conservation Concern” subsections for more details). 

Federally Listed, Proposed and Candidate Wildlife Species 
Pursuant to Section 7 (2) (a) of the ESA, a biological assessment is required to assess the effects of 
implementing the Flathead NF revised plan selected alternative on Endangered or Threatened species, to 
determine if the selected alternative would not jeopardize the continued existence of listed species or 
result in destruction or adverse modification of federally designated critical habitat.  

All federally listed, proposed, and candidate species as well as their critical habitats, as identified for the 
Flathead NF by the USFWS, were considered in the assessment (table 49). Species recently de-listed or 
with requirements for continued monitoring are shown in Table 55. Summary of information on potential 
SCC for the Flathead NF.  
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Table 49. Threatened, endangered, and proposed species known to occur within the Flathead NF. 

Species Status Occurrence Existing Management Direction 

Grizzly Bear 
(Ursus arctos) Threatened Resident 

MTFWP monitors and grizzly bear populations while other 
agencies manage their habitat. The current Flathead NF forest 
plan incorporates management direction for grizzly bears 
including A19 and other components from the Interagency Grizzly 
Bear Guidelines (IGBC 1986). 
In 2013, the USFWS published the draft Interagency Grizzly Bear 
Conservation Strategy (GBCS) (USFWS 2013), which identifies 
threats to grizzly bears, as well as conservation actions to be 
implemented by numerous agencies to promote their long-term 
persistence.The Flathead NF is required  to consult with the 
USFWS on actions that may affect the grizzly bear. 
Human‐caused mortality is the limiting factor for nearly all grizzly 
bear populations in the world and the conservation strategy aims 
to manage mortality at sustainable levels through habitat 
protections that minimize mortality risk while emphasizing conflict 
prevention, conflict response, and decisions grounded in scientific 
data and monitoring.  
The GBCS identifies a multi-jurisdictional primary conservation 
area (PCA) encompassing 5 of the 6 GAs on the Flathead NF, to 
be managed as a source area where the goal is continual 
occupancy by grizzly bears. This is the area where the most 
rigorous habitat protections apply, including direction specified for 
vegetation, road, recreation, grazing, mineral, and oil/gas 
activities. In the PCA, this includes maintenance of security core 
habitat and road densities as directed by grizzly conservation 
strategy, its application rules, and guidelines.  
For Zone 1 in the Grizzly Conservation Strategy (most of the 
Salish GA), the Flathead NF would not exceed the maximum 
unrestricted road density ranges specified on page II-63 of the 
1986 Flathead NF forest plan, as amended.  

Canada Lynx 
(Lynx 

canadensis) 

Threatened; 
listed Critical 

Habitat 
Resident 

Threats to lynx, as well as conservation actions to promote their 
long-term persistence are identified in the Lynx Conservation and 
Assessment Strategy (Interagency Lynx Biology Team 2103), the 
Lynx Critical Habitat Final Rule (USDI FWS 2009) and the 
Northern Rockies Lynx Management Direction (NLRMD) covering 
18 NFs(USDA FS  2007). The current Flathead NF forest plan 
was amended to adopt the standards, guidelines, and objectives 
in NLRMD for mapped lynx habitat. The NLRMD is intended to 
address threats and implement a management strategy to 
conserve lynx on national forest lands. The NLRMD includes 
standards that promote habitat conditions needed by lynx and 
their primary prey, snowshoe hares. The NLRMD differentiates 
between management in the WUI and outside the WUI. In 
addition, the Flathead NF manages its lands so that the critical 
habitat (including denning and foraging habitat conditions 
identified as the primary constituent element (PCE) remains 
functional (USFWS 2009). The Flathead NF consults with the 
USFWS on actions that may affect Canada lynx or their Critical 
Habitat.  
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Species Status Occurrence Existing Management Direction 

Wolverine 
(Gulo gulo 

luscus) 

Proposed 
Threatened Resident 

Under the current Flathead NF forest plan, the wolverine is 
managed as a sensitive species. The 2013 ruling listing the North 
American Wolverine as a proposed threatened species identified 
threats to the long-term persistence of the species. Key habitat for 
wolverines was identified as areas with persistent spring snow 
(i.e., high elevations). At present, the primary threat has been 
determined to be climate change. Trapping, in conjunction with 
climate change, has also been identified as a potential threat 
(USFWS 2013). Climate change and trapping are not under 
Forest Service control, but the Flathead NF can help to provide 
habitat for maintaining populations resilient to climate change. 
The USFWS decision on whether or not to list the wolverine is 
expected by May 2014. The decision would be published in the 
Federal Register and new information would be incorporated in 
the Flathead NF planning process, as it becomes avaialble.  

Grizzly Bear 

Population and Trend 
The Flathead NF is located within the Northern Continental Divide Grizzly Bear Ecosystem (NCDE). The 
NCDE population of grizzly bears is contiguous with grizzly bears in Canada, resulting in high genetic 
diversity (Proctor et al. 2012). Further evidence of the wide distribution of grizzly bears across the NCDE 
is the documentation of females, or females with young, in at least 21 of 23 bear management units 
(BMUs) between 1999 and 2010 (Kendall et al. 2009; Mace and Roberts 2011).  Radio-telemetry, DNA 
samples, and mortalities are used to provide distribution data and annual population growth rates that are 
applied to Kendall and other’s (2009) population size estimate to project an index of total population size 
since 2004.   

Ongoing research indicates the NCDE contains the largest population of grizzly bears in the lower 48 
states. The Grizzly Bear Recovery Plan (USFWS 1993) identified a minimum NCDE-wide grizzly bear 
population of 391 (211 bears outside Glacier NP and 180 bears inside GNP). Using non-invasive 
sampling methods and capture-mark-recapture models, Kendall and others (2009) estimated there were 
765 grizzly bears in the NCDE in 2004.  Between 2004 and 2009, Mace and others (2012) radio-collared 
and monitored 83 different female grizzly bears in the NCDE and determined that the population was 
increasing at a rate of about 3 percent each year during this time (95 percent  confidence interval = 0.928–
1.102). This estimate of average annual population growth was re-calculated in 2012 using data through 
2011, with a resulting rate of 3.03 percent each year across the time period 2004 to 2011. Coupled with 
concurrent studies of population size, Mace estimated that over 1,000 grizzly bears reside in and adjacent 
to the NCDE recovery area (Mace et al. 2011). 

Using the same data used to estimate trend, Mace (2012) calculated dependent cub survival to be 0.612 
(95 percent confidence level = 0.300–0.818); yearling survival to be 0.682 (95 percent confidence interval 
= 0.258–0.898); subadult female survival to be 0.852 (95 percent confidence interval = 0.628–0.951); and 
adult female survival to be 0.952 (95 percent CI = 0.892–0.980).  These survival rates and Mace’s 
estimate of trend indicate mortality was not only within sustainable limits between 2004 and 2009, but 
actually allowed for an increasing population. 

Distribution within the NCDE 
The draft Grizzly Bear Conservation Strategy (USDI 2013) categorized areas of grizzly bear habitat. The 
primary conservation area (PCA) (figure 57) is equivalent to the area previously identified as the Grizzly 
Bear Recovery Area. The PCA and Zone 1 comprise the area within which habitat and population 
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management would be most protective of grizzly bears. Zone 1 also includes the Salish demographic 
connectivity area (DCA), which is a portion of the Flathead NF and Kootenai NF which is identified to  
be managed for genetic connectivity between the NCDE and the Cabinet Yaak Ecosystem. Zone 1 Grizzly 
bears are well distributed throughout the PCA and Zone 1, although density is higher inside the PCA 
(Kendall et al. 2008, 2009; Mace and Roberts 2011). Grizzly bear densities within the NCDE vary, but 
generally decrease toward the south and on the periphery of the ecosystem (Kendall et al. 2009).  Grizzly 
bear population densities were highest inside Glacier NP with approximately 30 bears per 247,105 acres 
(Kendall et al. 2008). This is equivalent to approximately one bear per 8,154 acres.  This estimate is 
similar to Mace and other’s (1994) estimate of one bear per 6,177–7,413 acres in the Swan Mountain 
Range in the west central portion of the NCDE.   

Table 50 displays the acreage in each GA within grizzly habitat management zones.  About 1.7 million 
acres of the Flathead NF inside the PCA is designated as wilderness, roadless, and backcountry lands. 

Table 50. Grizzly habitat classification within GAs on the Flathead NF  

Grizzly Habitat 
Classification 

GA Total 
Flathead 

NF 
North 
Fork  

Middle 
Fork 

South 
Fork 

Hungry 
Horse 

Salish 
Mtns. 

Swan 
Valley 

Primary Conservation 
Area acres  389,681 375,236  790,772  331,849  91,235  490,824  2,469,597 

Salish Demographic 
Connectivity Area (DCA) 0 0 0 0 117,368 0 117,368 

Zone 1 Outside DCA 0 0 0 0 581,551 40,274 621,825 

Grizzly Bear Habitat Condition and Connectivity 
Grizzly bears use a variety of habitats in the NCDE. In general, a grizzly bear’s daily movements are 
largely driven by the search for food, mates, cover, security, and den sites.  The NCDE is a highly diverse 
landscape encompassing a wide array of habitat types and bear foods. Plant communities vary from short 
grass prairie and wheat fields on the eastern foothills to extensive conifer forests at mid-elevation and 
sub-alpine and alpine meadows in the mountainous core.  In the western portion of the ecosystem, Waller 
and Mace (1997) and Mace and others (1997) demonstrated that avalanche chutes are important to bears 
during spring, summer, and autumn.  Open-canopied habitats such as rocky breaklands, riparian areas, 
shrublands, burns, and places where timber has been harvested are also important to bears throughout the 
year.  Grizzly bear diets are characterized by high variability among individuals, seasons, and years 
(Servheen 1981; Mattson et al. 1991a; Mattson et al. 1991b; Schwartz et al. 2003b; LeFranc et al. 1987; 
Felicetti et al. 2003; Felicetti et al. 2004). They opportunistically seek and consume the most nutritious 
plant and animal foods available to them.  Grizzly bears will consume almost any food available 
including living or dead mammals or fish, insects, worms, plants, human-related foods, and garbage 
(Knight et al. 1988; Mattson et al. 1991a; Mattson et al. 1991b; Schwartz et al. 2003b).  In areas where 
animal matter is less available, berries, grasses, roots, bulbs, tubers, seeds, and fungi are important in 
meeting protein and caloric requirements (LeFranc et al. 1987; Schwartz et al. 2003b). 

Grizzly bears display great diet plasticity and switch food habits according to which foods are available 
(Servheen 1981; Kendall 1986; Mace and Jonkel 1986; Martinka and Kendall 1986; LeFranc et al. 1987; 
Aune and Kasworm 1989).  Mattson et al. (1991a) hypothesized that grizzly bears are always sampling 
new foods in small quantities so that they have alternative options in years when preferred foods are 
scarce.  In the Greater Yellowstone Ecosystem (GYA), Blanchard and Knight (1991) noted that, “After 10 
years of food habits data collection, new feeding strategies continued to appear annually in this 
population.”   
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Figure 57. PCA and management zones in the Flathead NF (from the Grizzly Bear Conservation Strategy)  



Flathead National Forest Assessment 

166 

Grizzly bears hibernate and give birth to cubs in dens located at high elevations. Upon den emergence in 
the spring, bears in the NCDE may search avalanche chutes for animal carcasses before descending to 
lower elevations seeking newly emerging vegetation including the roots of sweet vetches, biscuit root, 
glacier lilies, western spring beauty, grasses, sedges, cow parnsip, angelica and ungulate meat (Servheen 
1981; Kendall 1986; Mace and Jonkel 1986; Martinka and Kendall 1986; LeFranc et al. 1987; Aune and 
Kasworm 1989).  These foods may also be consumed during summer until berry crops are available.  

In summer, grizzlies have also been observed feeding on army cutworm moths in Glacier NP (White et al. 
1998), the Scapegoat Wilderness (Sumner and Craighead 1973; Craighead et al. 1982), and the Rocky 
Mountain Front (Aune and Kasworm 1989). In the Mission Mountains, grizzlies may feed on army 
cutworm moths and ladybird beetles from the beginning of July through the end of August (Servheen 
1983; Klaver et al. 1986). Once berries become available, grizzlies in the NCDE may consume 
huckleberries, buffalo berries (Shepherdia canadensis), service berries, hawthorn berries, choke cherries 
and to a lesser degree alderleaf buckthorn berries and mountain ash (Servheen 1981; Kendall 1986; Mace 
and Jonkel 1986; Martinka and Kendall 1986; LeFranc et al. 1987; McLellan and Hovey 1995).  The 
amount and species of berries in bear diets vary annually based on annual fruit production and 
distributions (McLellan and Hovey 1995). 

During late summer to fall, grizzlies in the NCDE may continue to eat berries but will also consume more 
meat (mostly from hunter gut piles and hunter wounded animals) and the roots/bulbs/corms of sweet 
vetches and biscuit roots (Kendall 1986; Mace and Jonkel 1986; Martinka and Kendall 1986; LeFranc et 
al. 1987; Aune and Kasworm 1989; McLellan and Hovey 1995). Prior to the spread of white pine blister 
rust, grizzlies fed on whitebark pine seeds from late summer through fall when and where they were 
available, primarily in the Whitefish Mountain range and along the Rocky Mountain Front (Shaffer 1971; 
Mace and Jonkel 1986; Aune and Kasworm 1989; Kendall and Arno 1990).   

Whitebark pine mortality rates from the early to mid-1990s indicate that 42–58 percent of all trees 
surveyed within the NCDE were dead with 48–83 percent of trees surveyed showing signs of blister rust 
infection (Kendall and Keane 2001). Due to this widespread mortality from blister rust, whitebark pine 
seeds have been lost in the NCDE as a food source for bears. Despite this loss, the grizzly bear population 
is larger in size than once thought and increasing, a testament to the habitat diversity and flexibility of 
grizzly bear diets in the NCDE. In summary, the varying climate, topography, and vegetative conditions 
in the NCDE provide for a variety of habitats and foods for bears to consume. 

Grizzly bear home ranges overlap and change seasonally, annually, and with reproductive status.  While 
these factors make the development of threshold habitat criteria difficult, habitat criteria may be 
established by assessing what habitat factors in the past were compatible with a stable to increasing 
grizzly population in the NCDE, and then using these habitat conditions as threshold values to be 
maintained to ensure a healthy population. The available habitat for bears is determined largely by people 
and their activities.  Human activities are the primary factor impacting habitat security.  Human activities 
and the social structure and relationships among resident bears are the two major influences on the 
accessibility of available foods for bears.  Food distribution and abundance in the NCDE can change over 
time and space due to plant succession and ecological disturbance factors. Because carrying capacity in 
such an omnivorous and opportunistic species can vary annually and even day to day, there is no known 
way to calculate carrying capacity for grizzly bear populations. Therefore, controlling human-caused 
mortality, monitoring both population and habitat parameters, and responding when necessary with 
adaptive management (Walters and Holling 1990) are the best ways to ensure a healthy grizzly 
population.   

Connectivity in grizzly bear populations has been examined.  Proctor and others (2012) used genetic 
testing and movement data from radio-collared grizzly bears between 1979 and 2007 to assess 
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fragmentation in grizzly bear populations in the U.S. and Canada.  Both male and female grizzlies moved 
freely across the US/Canadian border on the northern edge of the NCDE, indicating the NCDE appears to 
be well connected to Canadian populations and there is currently little risk of significant reduction in the 
present high levels of genetic diversity. 

Waller and Servheen (1999) studied grizzly bears along the Highway 2 corridor between Glacier NP and 
the Flathead NF. They reported that five of nine grizzly bears, set up with radiotelemetry in the Highway 
2 corridor between Glacier NP and the Flathead NF, maintained home ranges that were centered over the 
highway corridor. Similarly, Mace studied grizzly bears using habitats along the Highway 83 and 93 
corridors. Mace found no evidence of barriers (Mace pers. comm. 2014).  

Kendall et al. (2009) identified six subpopulations in the NCDE based on genetic analyses.  There are few 
geographical barriers thought capable of creating genetic barriers in the NCDE. The only suggestion of 
human-caused fragmentation was on the western side of Highway 2 and the  Burlington Northern Santa 
Fe rail line corridor between Glacier NP and NFS lands, where highway traffic volumes and human 
densities are relatively  high. While managers remain vigilant about the possible fragmenting effects of 
the Highway 2 corridor, both male and female movements were documented across this corridor and the 
current state of fragmentation is within levels that ensure both demographic and genetic connectivity 
(Miller and Waits 2003; Waller and Servheen 2005).   

Grizzly Bear Population and Habitat Drivers, Stressor, and Trends in the NCDE 

Grizzly Bear Mortality 
Survival in the NCDE is influenced by age, sex, reproductive status, and home range location (i.e., 
proximity to humans and human activities). Of 337 grizzly bear mortalities documented between 1998 
and 2011 86 percent (290 of 337) were human-caused. Despite these mortalities, the survival rate for 
adult females, the single most important cohort affecting population trend, is high: 0.952 (95 percent CI = 
0.892–0.980) (Mace et al. 2011).  

In the NCDE, the top three sources of human-caused mortality are management removals (31 percent), 
illegal kills (21 percent), and defense of life (15 percent). The majority of management removals result 
from conflicts at sites associated with frequent or permanent human presence. Unsecured attractants such 
as garbage, human foods, pet/livestock foods, bird food, livestock carcasses, wildlife carcasses, barbeque 
grills, compost piles, orchard fruits, or vegetable gardens are usually the source of these conflicts and 
subsequent bear removals. Of the 89 management removals in the NCDE between 1998 and 2011, at least 
57 percent (51 of 89) were related to attractants and may have been avoided if preventative measures had 
been taken. The remaining management removals in the NCDE between 1998 and 2011 were related to 
bears depredating on livestock (23 percent,  21 of 89) or displaying unacceptable aggressive behavior (19 
percent; 17 of 89). Management agencies emphasize removal of the human cause of the conflict when 
possible and spend considerable time and money on outreach actions and materials teaching the public 
how to prevent conflicts before they occur.  

Grizzly Bear Mortality Trend 
From 1998 to 2011, 31 percent (92 of 290) of all human-caused grizzly bear mortalities in the NCDE 
were accidental or unintentional. This includes 28 mortalities due to collisions with vehicles, 31 from 
collisions with trains, 18 associated with mistaken identification, and 15 related to capturing and 
handling.   

Measures to reduce vehicle and train collisions with grizzly bears include removing wildlife carcasses 
from the road or tracks so that grizzly bears are not attracted to these areas, keeping the tracks clean of 
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spilled grain, constructing wildlife crossing structures over or under highways, and reducing human-
caused mortality in nearby residential areas by providing bear resistant garbage containers where needed 
(Servheen et al. 2004). All of these measures are already being implemented to varying degrees in 
different parts of the ecosystem.   

Grizzly bear mortalities related to hunting accounted for 17 percent (50 of 290) of human-caused 
mortalities in the NCDE between 1998 and 2011.  While many of these were related to people incorrectly 
identifying their targets during black bear or big game hunting seasons (18 of 290), the majority involved 
people shooting a grizzly bear in self-defense (28 of 290) while hunting other species (e.g., elk, 
pheasants).  Montana includes grizzly bear encounter management as a core subject in basic hunter 
education courses (Dood et al. 2006), and in all big game hunting regulations, and encourages hunters to 
carry and know how to use bear spray. To minimize grizzly bear mortality risk and increase human safety 
associated with bear capture and handling, managers and researchers adhere to the protocols first 
described by Jonkel (1993) when trapping grizzly bears.   

History has demonstrated that grizzly bear populations survived where the frequency of contact with 
humans was very low (Mattson and Merrill 2002).  Populations of grizzly bears persisted in those areas 
because the large expanses of relatively secure habitat without permanent human presence resulted in 
lower human-caused mortality.  These areas are primarily associated with national parks, wilderness 
areas, and large blocks of public lands (Interagency Grizzly Bear Committee [IGBC] 1998).  Maintaining 
habitat security to reduce mortality is a major goal of the draft Grizzly Bear Conservation Strategy (USDI 
2013). As in other locales (e.g., McLellan and Shackleton  1988,  1989), grizzly bear habitat selection in 
the NCDE was negatively influenced by vehicular traffic (Mace et al. 1996, Waller and Servheen 2005) 
and under certain conditions, non-motorized foot traffic (Mace and Waller 1996), both of which displaced 
grizzly bears, especially females. 

Habitat Security 
Amendment 19 of the Flathead NF LRMP established programmatic direction for access management on 
the Flathead NF in 1995.  The amendment was developed to minimize negative impacts of motorized 
access identified in the 1987 Grizzly Bear Compendium (IGBC 1987), and was based on 
recommendations of the 1994 IGBC Taskforce Report and the 1993 progress report for the South Fork 
Grizzly Bear Project (Mace and Manley 1993), commonly referred to as the South Fork Study.  The 1994 
IGBC Taskforce Report emphasized the importance of limiting open and total “motorized route densities” 
and providing “core area,” setting direction for consistent evaluation and management of access effects in 
grizzly bear habitat in all recovery zones. The IGBC (1994) established definitions and procedures for 
further delineating analysis areas and the criteria for open and total road densities and core.   

Grizzly bear subunits were designated across the NFs in the NCDE to approximate average female home 
range size in the South Fork Study (approximately 48 square mi), and include varying elevations to 
potentially include seasonal habitats of a female grizzly bear (figure 58).  Subunits are not intended to 
represent actual female home ranges. Of the 73 total grizzly bear subunits on the forest, 16 are primarily 
wilderness, where motorized use is not allowed. Amendment 19 of the forest plan set forest-wide 
management direction for the other 54 non-wilderness subunits. For the 40 non-wilderness subunits 
where forest ownership was greater than 75 percent at the time amendment 19 was completed: 

1. Open motorized access density (OMAD) exceeding 1 mi per square mile was limited to less than 
or equal to 19 percent of a subunit;  

2. Total motorized access density (TMAD) exceeding 2 mi per square mile was limited to less than 
or equal to 19 percent of a subunit; and 

3. Security core habitat within a subunit was to be 68 percent or higher.   
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For the 14 subunits that had less than 75 percent forest management at the time amendment 19 was 
completed, access management direction was set as: no net increase in OMAD or TMAD and no net 
decrease of core due to Forest Service actions (Amendment19 1995). Figure 58 displays these subunits. 

Figure 58. Grizzly Bear Subunits on the Flathead NF.  
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Amendment 19 defined security core as an area is at least 0.3 mi from open roads and high intensity, non-
motorized trails. Restricted roads may occur within the security core area, provided they have substantial 
immobile closure devices and legal closure orders during the non-denning season. However, an exception 
occurs for snowmobile use in four defined areas on the Flathead NF, which is allowed in the areas defined 
by amendment 24. 

Habitat Security Trend 
Grizzly bear subunits occur across all Flathead NF GAs except Salish Mountain.  As of 2012, 22 of 40 
subunits met all of the 1995 management direction for OMAD and TMAD as well as security core 
(19/19/68) compared to sixteen subunits in 1995. Four additional subunits met all amended management 
direction, and many other subunits met one or two of the three access management measures (2012 
Annual Flathead National Forest Forest Plan Amendment 19 Implementation Monitoring Report ). As of 
2012, security core was well distributed over the 40 non-wilderness subunits; 35 of 40 subunits provided 
from 50 to 100 percent core area (ibid).  From 1995 through 2009, total system road mileage on the 
Flathead NF was decreased by nearly 627 miles (USFS 2013; ibid).  Although nearly 55 mi were 
decommissioned on Forest lands in 2010, the forest acquired 45,000 acres of PCTC lands through the 
Legacy Lands Agreement, which added an additional 57 mi of former PCTC  roads to Forest Service 
management  in the Swan Valley GA.   

The Flathead NF has worked cooperatively with private, commercial, and state entities to coordinate 
access management in subunits with less than 75 percent NFS lands, including management under the 
Swan Valley Grizzly Bear Agreement (SVGBA). To reduce the trend of high conflicts on private lands 
and prevent further land subdivision, TNC and the Trust for Public Land agreed to purchase land from 
PCTC and then sell or donate these lands to federal or state land managers and private owners. The vast 
majority of these lands became the responsibility of federal (USFS) or state (DNRC) management.  In the 
Swan Valley, the Flathead NF acquired 44,816 acres and there were 18,160 acres yet to be transferred to 
federal or state land management agencies as of May 2012. Of the 310,585 acres of lands purchased from 
PCTC with transfer to public ownership, 75,530 acres are inside the PCA and 101,097 acres are in Zone 
1. There are also 63,721 acres that remain in private or transitory ownership, but with conservation 
easements in place to maintain the integrity of wildlife habitat.   

Legacy lands acquired by the NFS are subject to a timber reservation so that TNC could meet their 
obligation of a 10-year fiber supply agreement they had with PCTC, in which timber would be 
sustainably harvested and delivered to Plum Creek mills. There is a temporary harvest reservation through 
Dec. 31, 2018, and a temporary reservation for post-harvest clean-up activities (e.g., slash disposal) 
through Dec. 31, 2021. The reservation language is subject to the Annual Operating Plan which provides 
for TNC to release or partially release lands from the timber reservation; however, the chance of there 
being a release of the reservation prior to the “termination” of the reservation as stipulated in the deeds is 
small. To fulfill the terms of the fiber agreement, it is anticipated that management of these lands would 
continue to follow the SVGBCA. Some roads are located on lands previously owned by a private timber 
company. These roads are retained by an agreement with TNC until December 31, 2018. The Forest 
Service may implement restoration proposals, while coordinating with TNC, but would not formally 
decommission roads until after the agreement expires. Once deed transfer occurs, DNRC may shift to 
management according to their Habitat Conservation Plan (HCP)(Montana DNRC 2010). 

Climate Change  
The draft Grizzly Bear Conservation Strategy (2013) states, “Climate change may result in a number of 
changes to grizzly bear habitat, including a reduction in snowpack levels, shifts in denning times, shifts in 
the abundance and distribution of some natural food sources, and changes in fire regimes. Most grizzly 
bear biologists in the U.S. and Canada do not expect habitat changes predicted under climate change 
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scenarios to directly threaten grizzly bears. These changes may even make habitat more suitable and food 
sources more abundant. However, these ecological changes may also affect the timing and frequency of 
grizzly bear/human interactions and conflicts (Servheen and Cross 2010).”  

“Decreased snowpack could lead to fewer avalanches thereby reducing avalanche chutes, an important 
habitat component to grizzlies, across the landscape. However, increases in “rain on snow” events may 
decrease the stability of snowpack resulting in increases in avalanches” (USFWS 2013). A Glacier NP 
study (Reardon et al. 2008) assessed trends in avalanches using combined historic and tree-ring records 
for 27 avalanche years in the 1910–2003 time period. The findings suggest that changes in Pacific climate 
patterns that influence snowfall could also alter the frequency of natural snow avalanches in the montane 
forests of the park and surrounding areas. The study found that the mean avalanche return period in 
Glacier NP was 3.2 years and that avalanche years were associated with positive snow water equivalent 
anomalies at a nearby snow course. Minimum avalanche extent was highly variable but not associated 
with snowpack anomalies. Graves digitized avalanche chutes, fans, basins and rocky breaklands within 
the NCDE in 2005. These habitats were abundant in the NCDE, with the majority of acres occurring in 
Glacier NP, as well as in two adjacent Forests: the Flathead and Lewis & Clark NFs. These habitats 
(including avalanche chutes) on the Flathead NF accounted for about 37 percent of the total of 742,000 
acres in the NCDE, occurring in all but the Salish Mountain GA.  

As stated in the draft Grizzly Bear Conservation Strategy (2013), “Fire regimes can affect the abundance 
and distribution of some bear foods (e.g., grasses, berry producing shrubs) (LeFranc et al. 1987). Fires can 
reduce canopy cover, which usually increases berry production. However, on steep south or west aspects, 
excessive canopy removal due to fires or vegetation management may decrease berry production through 
subsequent moisture stress and exposure to sun, wind, and frost (Simonin 2000). Fire frequency and 
severity may increase with late summer droughts predicted under climate change scenarios (Nitschke and 
Innes 2008; McWethy et al. 2010). Increased fire frequency has the potential to improve grizzly bear 
habitat, with low to moderate severity fires being the best. For example, fire treatment most beneficial to 
huckleberry shrubs is that which results in damage to stems, but does little damage to rhizomes (Simonin 
2000). High intensity fires may reduce grizzly bear habitat quality immediately afterwards by decreasing 
hiding cover and delaying regrowth of vegetation, but Blanchard and Knight (1996) found that increased 
production of forb foliage and root crops in the years following the high intensity, widespread 
Yellowstone fires of 1988 benefited grizzly bears. The USFWS does not anticipate altered fire regimes 
will have significant negative impacts on grizzly bear survival or reproduction in the NCDE, despite its 
potential effects on vegetation. As stated in the Grizzly Bear Conservation Strategy, “While the extent and 
rate to which individual plant species will be impacted is difficult to foresee with any level of confidence 
(Walther et al. 2002; Fagre et al. 2003), there is general consensus that grizzly bears are flexible enough in 
their dietary needs that they will not be impacted directly by ecological constraints such as shifts in food 
distributions and abundance (Servheen and Cross 2010).” To monitor potential climate change effects on 
grizzly bears, the 10‐year average den emergence data for females or females with offspring will be 
monitored by MTFWP to determine if it shows a shift of at least a week.” 

The grizzly conservation strategy states: “One way to mitigate potential impacts from climate change is 
through well‐connected populations of grizzly bears in the NCDE, Canada, and the lower‐48 States. 
Connectivity among grizzly populations also mitigates genetic erosion and increases resiliency to 
demographic and environmental variation.” Based on existing data, sighting records, and the observations 
of current bear managers, the USFWS identified areas outside of the PCA already supporting low levels 
of grizzly bears to serve as connectivity areas to adjacent ecosystems. Two of these areas are within Zone 
1 (the Salish and Ninemile DCAs). Portions of the PCA, Zone 1, and the Salish DCA occur on the 
Flathead NF (see Figure 57).  
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Canada Lynx 

Population  
Historically, western Montana has supported one of the most robust lynx populations in the lower 48 
states, indicating there was a sufficient prey base to maintain a self-sustaining lynx population (Federal 
Register /Vol.74, No. 36/Wednesday, February 25, 2009/Final Rule). Museum records, historical 
information, and trapping data document persistence of lynx over time in western Montana (McKelvey et 
al. 2000). Current lynx occurrence has been well documented in Montana. Squires recently trapped lynx 
and verified reproduction on the Kootenai, Lolo, and Flathead NFs. On the Flathead NF, Squires trapped 
lynx from 2010–2013 and fitted them with radio-transmitters. He collected samples for DNA analysis, 
and verified the presence of lynx in all three Flathead River drainages; the North Fork, Middle Fork, and 
South Fork. The number of lynx and their population trend in the Northern Rocky Mountains Region is 
unknown.  

From 1999–2006, reproduction was documented at 57 dens of 19 female lynx in Seeley Lake, the Garnet 
Range, and the Purcell Mountains in western Montana (Squires et al. 2008). Squires captured 
reproductive lynx on the Flathead NF in 2013 and female lynx with kittens have also been detected with 
remote cameras. Lynx mortality can be caused by trapping or shooting, predation, and starvation (Squires 
et al. 2006). Historically, lynx populations in Montana were affected by trapping, but MTFWP no longer 
allows trapping of lynx.  

Distribution 
The National Lynx Survey detected lynx in the Lolo and Gallatin NFs as well as in Glacier NP. Additional 
non-invasive DNA sampling verified lynx presence on the Kootenai, Flathead and Helena NFs (K. 
McKelvey, unpublished data). Squires et al. (2013) described the distribution of lynx in Montana based on 
81,523 telemetry points for resident lynx from 1998–2007. In Montana, lynx are primarily found in the 
northwestern portion of the state from the western border, through the Purcell Mountains, east to Glacier 
NP, then south through the Swan and Mission mountains and the Bob Marshall Wilderness Complex to 
Highway 200.  

Lynx Habitat  
Based on current knowledge of the life history, biology, and ecology of lynx, certain elements are thought 
to be important to the conservation of Canada lynx. These elements are described in the NRLMD (USDA 
FS 2007), the revised Lynx Conservation and Assessment Strategy (LCAS 2013) and are also included as 
the primary constituent element in the Lynx Critical Habitat designation (Federal Register /Vol.74, No. 
36/Wednesday, February 25, 2009/Final Rule). Lynx populations occur at naturally low densities because 
of limited habitat and limited availability of their primary prey, snowshoe hares. At southern latitudes, low 
snowshoe hare densities are likely a result of the naturally patchy and limited habitat. In western 
Montana, Squires indicated that lynx prey almost exclusively on snowshoe hares during the winter 
(Squires et al. 2007). Squires located 86 lynx kills that included 7 prey species. Snowshoe hares 
contributed 96 percent of prey biomass. Red squirrels were the second most common prey (11 kills), but 
they only provided 2 percent of the winter diet biomass. One lynx killed two white-tailed deer that were 
slowed by deep snow. Lynx occasionally fed on carrion (Squires et al. 2007).  

Snowshoe hares have been well documented throughout the Rocky Mountains of Montana from the 
Canadian border through the GYA. Adams (1959), Koehler et al. (1979), Griffin (2004), and Mills et al. 
(2005) estimated density and relative abundance of snowshoe hares throughout Montana. Hare densities 
generally were low, ranging between 0.04–0.02 hares/acre (Interagency Lynx Biology Team, LCAS 
2013). In western Montana, Griffin and Mills (2004) found the highest snowshoe hare densities in 
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regenerating forest stands with high sapling density and in uncut, mature multi-story stands with abundant 
saplings. 

Lynx have large feet that are adapted for habitats with deep, fluffy snow. In Squires northwest Montana 
study area, lynx used mid- to high-elevation forests (range = 4134 – 7726 feet) during winter and slightly 
higher elevations during summer (Squires et al. 2010). At lower snow depths there is an increase in 
competition for prey and an increase in potential predation on lynx, including mountain lions (USDA FS 
1999, p.89-95).  

Squires studied lynx resource selection in summer versus winter, including lynx success in capturing 
snowshoe hares (Squires et al. 2010). Lynx selected a mosaic of forest stages to meet their seasonal 
resource needs, with winter being the most constraining season for lynx in terms of resource use. During 
winter, lynx foraged primarily within a narrow elevation band composed of mature, large diameter trees 
(which Squires defined as greater than about 11inches d.b.h.) with higher horizontal cover, more abundant 
hares, and deeper snow than available. These preferred forests included spruce-fir in the overstory and 
midstory forming a multistory structure with high horizontal cover from conifer boughs touching the 
snow surface. During winter the primary component of horizontal cover was subalpine fir followed by 
sapling density (trees less than about 3 inches d.b.h.) and tree density (greater than about 3 inches d.b.h.). 
Tree and sapling densities in forests used by lynx during winter were about 1,012 stems/acre for saplings 
and about 283 stems per acre for trees greater than 4 inches d.b.h. During winter, the proportion of tree 
size classes in forests used by lynx were 0.05 saplings (less than  3 inches d.b.h.), 0.19 pole (about 3–7 
inches d.b.h.), 0.42 mature (about 7–11 inches d.b.h.), and 0.29 large (greater than 11 inches 
d.b.h.)(Squires 2010 Pg. 1652). Tree basal area was about 90 square feet/acre.  

Although Engelmann spruce and Sub-alpine fir were the dominant tree species in forests used by lynx, 
these forests also contained a mix of conifer species including Douglas-fir, western larch, and lodgepole 
pine.  Lynx avoided dry conifer forests containing a high proportion of Douglas-fir trees, ponderosa pine 
trees, and grass in the understory. In winter, lynx avoided openings and when they did cross openings, the 
average crossing distance was 384 feet. During summer there was no evidence of avoidance of openings 
(Squires et al. 2010). Squires concluded that there are few current habitat impediments to lynx movement 
and that there is no evidence that genetic isolation is a current threat (Squires et al. 2013).   

Canada Lynx Habitat on the Flathead National Forest 
Lynx habitat on the Flathead NF was mapped in 2000 when the Canada lynx was listed as a threatened 
species. Lynx habitat mapping for the Flathead NF is updated as new scientific information becomes 
available. Lynx habitat on the Flathead NF was mapped based upon a combination of biophysical and 
ecological attributes that comprise lynx habitat on the Flathead NF, including factors such as elevation 
and areas of boreal forest with potential vegetation types capable of growing spruce-fir habitat, as 
displayed in table 51 and figure 59. Savage and Squires are developing a model of lynx habitat using 
LANDSAT and RADARSAT technology to delineate lynx habitat within the distribution of Canada lynx 
in western Montana and this model may be helpful for further refining lynx habitat in the future.  
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Figure 59. Lynx habitat on all ownerships within the Flathead NF Geographic Areas.  
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Table 51. Canada lynx habitat (acres) on all ownerships within the Flathead NF geographic areas 

Lynx Classification 

Flathead National Forest GAs 

North 
Fork 

Flathead 
acres 

Middle 
Fork 

Flathead 

South 
Fork 

Flathead 
Hungry 
Horse SalishMtns.  SwanValley Total All 

GA’s 

Acres Lynx Habitat (all 
ownerships) 317,067 301,744 545,257 233,605 308,236 290,064 1,995,973 

 

Canada Lynx Critical Habitat 

In 2009, Canada lynx critical habitat was mapped by the USFWS (USDI FWS 2009, 50 CFR Part 17, 
Endangered and Threatened Wildlife and Plants; Revised Designation of Critical Habitat for the 
Contiguous United States Distinct Population Segment of the Canada Lynx; Final Rule). The USFWS 
designated critical habitat for the Canada lynx based on assessment of areas: (1) determined to be 
occupied at the time of listing; (2) that contained the physical and biological features, in the appropriate 
spatial arrangement and quantity, essential for the conservation of the species [called the primary 
constituent element]; and (3) that may require special management considerations or protection. The 
designation of critical habitat by itself does not achieve conservation or recovery of Canada lynx, nor 
does it prohibit development or forest management activities that alter snowshoe hare habitat. The ESA 
does not automatically restrict all uses of critical habitat, but imposes restrictions on federal agency 
actions that may result in destruction or adverse modification of critical habitat. Each federal action, 
including development, permitting, funding, and forest management, is evaluated by the Forest Service, in 
consultation with the USFWS, in relation to its impact on the critical habitat under ESA section 7(a)(2) 
(USFWS 2009). 

The Flathead NF is part of lynx critical habitat Unit 3, Northern Rocky Mountain Region. There are 
approximately 2.5 million acres designated as critical habitat in all the GAs of the Flathead NF and about 
2.2 million acres of this total is NFS lands. In the Northern Rocky Mountain portion of critical habitat 
unit 3, boreal forests used by lynx occur in a matrix of other habitat that does not provide boreal forest 
conditions (USFWS 2009, pg. 8616). About 2 million of the 2.2 million acres of critical habitat within the 
Flathead NF GAs have elevations and potential vegetation types that are capable of producing boreal 
forest lynx habitat. Table 52 shows lynx critical habitat by GA.  

 

Table 52. Canada lynx critical habitat in the GAs of the Flathead NF  

 
Canada Lynx critical habitat 

Flathead NF GAs 

North 
Fork  

Middle 
Fork  

South 
Fork  

Hungry 
Horse 

Salish 
Mtns. 

Swan 
Valley 

Flathead 
NF All 
GAs 

In designated wilderness (on 
Flathead NFS lands) 

0% 79% 85% 9% 0% 23% 19% 

All ownerships 361,224 373,959 774,195 237,498 320,782 405,043 2,472,701 

Flathead NFS lands 311,116 369,505 774,195 236,073 181,674 331,226 2,203,789 

% of Flathead NFS lands in the WUI  (27%)  (13%)  (0.4%)  (8%)  (71%)  (29%)  (17%) 
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Canada Lynx Habitat and Critical Habitat Drivers and Trends in the Northern Rocky 
Mountains Region 

Vegetation Change 
Two of the primary drivers affecting lynx habitat are fire and vegetation management. Squires states that, 
“Given that lynx in Montana exhibit seasonal differences in resource selection, we encourage managers to 
maintain habitat mosaics”…“Lynx in the Northern Rockies exhibited a strong selection for spruce-fir 
forests. Managers should prioritize retention of a habitat mosaic of abundant and spatially well-distributed 
patches of mature, multilayer spruce-fir forests and younger forest stands” (Squires et al. 2010). Both fire 
and vegetation management has affected the current mosaic of conditions within lynx habitat. Timber 
harvest can be beneficial, benign, or detrimental to lynx depending upon the harvest method, the spatial 
and temporal occurrence on the landscape, and the inherent vegetation potential of the site (NLRMD 
FEIS Vol. 1, appendix P, pg. 8; 2007).  

Existing Management Direction Relevant to Vegetation Change 
On the Flathead NF management is guided by the Canada lynx Critical Habitat Final Rule (in effect since 
2009) and the NLRMD (in effect since 2007). The NLRMD provides management direction to promote 
habitat conditions that are beneficial for lynx. The NRLMD restricts timber harvest and pre-commercial 
thinning in areas of boreal forest lynx habitat with a dense understory providing snowshoe hare habitat. 
The NRLMD prescribes different management direction within the WUI than outside it (USDA FS 2007). 
The Critical Habitat Final Rule includes direction to promote boreal forest landscapes supporting a 
mosaic of differing successional forest stages, including snowshoe hares and their preferred habitat 
conditions, deep fluffy snow, sites for denning, and matrix habitats that lynx are likely to travel through 
while accessing patches of boreal forest within a home range (USDI FWS 2009).  

Some of the critical habitat area on the Flathead NF is in designated wilderness, where no timber harvest 
has occurred and where fire has played a largely natural role. Some of the critical habitat is in the WUI, 
where existing NRLMD direction has provided fuels reduction to reduce the risk of fire near private 
property and where wildfires have been suppressed. Figure 60 displays the location of Canada lynx 
critical habitat in relation to wilderness and the WUI on the Flathead NF. Table 53 displays the acreage of 
critical habitat in FNF GAs and the proportion of critical habitat that is in wilderness areas or in the WUI.   

The current condition of lynx habitat on the Flathead NF is a mosaic. Forests with different age classes, 
size classes, and densities have resulted from past wildfires and vegetation management. Squires has not 
yet analyzed telemetry data for lynx on the Flathead NF, but radioed lynx locations have been compared 
with past treatment data. Lynx use habitat in areas of past tree harvest, past thinning, and past wildfires, 
but in general, appear to avoid large areas with a lack of dense cover for the first 20–30 years after 
regeneration harvest or fire (depending upon the site).  Consistent with Squires findings in other areas, 
lynx use burned and logged areas once dense understory cover re-grows (Squires 2010). Table 53 displays 
the acres of lynx critical habitat affected by wildfires and regeneration harvest for each GA of the 
Flathead NF. 

 



Flathead National Forest Assessment 

177 

Figure 60. Lynx critical habitat showing the distribution of habitat in wilderness and in the WUI 
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Table 53. Acres of lynx critical habitat within each GA affected by regeneration harvest and wildfire 

Vegetation Change 
in Lynx Critical 

Habitat  

Flathead NF GAs 

North 
Fork 

Flathead  

Middle 
Fork 

Flathead 

South 
Fork 

Flathead 
Hungry 
Horse 

Salish 
Mtns.  

Swan 
Valley 

Flathead 
NF Lands 

Total 

Treated by 
Regeneration 
Harvest 1970 -1979 

13,281 2,550 2,891 7,343 12,505 14,765 53,335 

Treated by 
Regeneration 
Harvest 1980 -1989 

4,711 626 1,086 3,528 20,573  14,952 45,476 

Treated by 
Regeneration 
Harvest 1990-1999 

2,035 48 241 1,575 12,156 10,673 26,728 

Treated by 
Regeneration 
Harvest 2000-2012 

1,919 209 486 1,885 11,534 5,340 21,373 

Affected by Wildfire 
1980-1989  6523 1,340 7,412 301 3 814 16,393 

Affected by Wildfire 
1990-1999 393 9,968 19,589 1,723 10,383 305 42,361 

Affected by Wildfire 
2000-2009 71,930 42,984 156,203 28,510 25,272 10,827 335,726 

Affected by Wildfire 
2010-2013 0 1,983 40,573 0 0 5,759 48,315 

Climate Change 
The LCAS addresses several possible effects of climate change on lynx. These include: 1) potential 
upward shifts in elevation or latitudinal distribution of lynx and their prey; 2) changes in the periodicity or 
loss of snowshoe hare cycles in the north; 3) reductions in the amount of lynx habitat and associated lynx 
population size due to changes in precipitation, particularly snow suitability and persistence, and changes 
in the frequency and pattern of disturbance events (e.g., fire, hurricanes, insect outbreaks); 4) changes in 
demographic rates, such as survival and reproduction; and 5) changes in predator-prey relationships 
(Interagency Lynx Biology Team 2013). Westerling’s (et al. 2006) findings are particularly relevant to the 
Flathead NF. 

Westerling and others stated that in the mid-1980s, a trend occurred in higher large-wildfire frequency, 
longer wildfire durations, and longer wildfire seasons, with the greatest increases occurring in mesic, 
middle- and high-elevation forest types (such as lodgepole pine and spruce-fir) in the northern Rocky 
Mountains. Westerling stated that climate appears to be the primary driver of forest wildfire risk in these 
ecosystems. Large wildfires were strongly associated with increased spring and summer temperatures and 
an earlier spring snowmelt. 

According to the LCAS, climate change is likely to negatively affect lynx habitat and its ability to support 
lynx and snowshoe hares, although the rates of change and magnitude of effects are difficult to predict. It 
seems likely that snowshoe hares, which have shorter generation times than lynx, would respond to 
habitat changes more quickly than would the lynx themselves. The LCAS recognized that federal land 
management agencies have limited ability to alter the trajectory or to compensate for the effects of 
climate change, but stated that there is a need for additional work to more accurately predict specific 
effects of climate change on lynx.  
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Refugia that are within the species current range: The Northern Rocky Mountain population of Canada 
lynx uses areas of boreal forest with deep fluffy snow at mid-elevations. Habitat for the Canada lynx is 
available on NFS lands across its current range from Lincoln, Montana, across the Flathead NF to the 
Yaak region of the Kootenai NF.  NRLMD (USDA FS 2007) and critical habitat direction (USDI-FWS 
2009) is in place on NFS lands across the range of lynx to protect lynx habitat and promote lynx recovery. 
In the 2009 listing rule for designation of Canada lynx critical habitat, the USFWS concluded that “higher 
elevation habitat is likely to become increasingly important in the face of climate changes. Designated 
critical habitat units include the highest-elevation habitat in the areas, and these areas would likely 
become more important to the extent lynx distribution and habitat shift upward in elevation as 
temperatures increase.”  

Movement paths: Habitat linkage has been assessed for the grizzly bear, Canada lynx and wolverine, with 
some similar findings. Squires (2013) identified travel corridors for Canada lynx in northwest Montana 
based upon least-cost path modeling. Squires showed a primary corridor for connectivity from Canada to 
the Northern Rockies that extended from the Whitefish Range in the north, along the western front of the 
Swan Range and ended near Seeley Lake, Montana. A second modeled corridor extended along the east 
side of Glacier NP to the Bob Marshall Wilderness Complex. The majority of least cost paths crossed the 
Highway 2 transportation corridor to the north of the Hungry Horse reservoir near the town of Hungry 
Horse, Montana. The existing NLRMD management direction provides for maintenance of conditions 
providing habitat connectivity (USDA FS 2007).  

Wolverine  
On February 4, 2013, the USFWS published a proposed rule to list the North American Wolverine as a 
threatened distinct population segment (DPS) in the contiguous United States, under the E SA of 1973, as 
amended.  

Population 
According to the proposed listing rule, “Wolverines naturally occur in low densities with a reported range 
from one animal per 25 mi2 to one animal per 130 mi2 (Hornocker and Hash 1981, pp. 1292–1295; Hash 
1987, p. 578; Copeland and Yates 2006, p. 27; Inman et al. 2007a, p. 10; Squires et al. 2007, p. 2218). No 
systematic population census exists over the entire current range of wolverines in the contiguous United 
States, so the current population level and trends are not known with certainty. However, based on current 
knowledge of occupied wolverine habitat and wolverine densities in this habitat, it is reasonable to 
estimate that the wolverine population in the contiguous United States numbers approximately 250 to 300 
individuals (Inman 2010b, pers. comm. IN Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 / 
Proposed Rules pg. 7868). Wolverines have a Montana state ranking of S3: “Potentially at risk because of 
limited and/or declining numbers, range and/or habitat, even though it may be abundant in some areas.”  

Distribution 
According to the 2013 proposed listing rule, wolverine records from 1995 to 2005 indicate that wolverine 
populations currently exist in the northern Rocky Mountains and that the bulk of the current population 
occurs here (Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 / Proposed Rules pg. 7868, 
7871).Within the area known to currently have wolverine populations, relatively few wolverines can 
coexist due to their naturally low population densities, even if all areas were occupied at or near carrying 
capacity. Given the natural limitations on wolverine population density, it is likely that historic wolverine 
population numbers were also low” (Inman et al. 2007a IN Federal Register / Vol. 78, No. 23 / Monday, 
February 4, 2013 / Proposed Rules pg. 7868).   
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Habitat 
Deep, persistent, and reliable spring snow cover (April 15 to May 14) is the best overall predictor of 
wolverine occurrence in the contiguous United States (Aubry et al. 2007, Copeland et al. 2010). The 
USFWS used several citations to state that persistent, stable snow greater than 5 feet deep appears to be a 
requirement for denning by reproductive females. Dens are typically used through late April or early May 
(Inman et al. 2007b).  

The deep, persistent spring snow layer in the Copeland et al. (2010) model captures all known wolverine 
den sites in the DPS; however, on average, most denning occurs at higher elevations within the area 
defined by the model. Wolverine year-round habitat use also takes place almost entirely within the area 
defined by deep persistent spring snow (Copeland et al. 2010, pp. 242– 243). In the contiguous United 
States, wolverine year-round habitat is found at high elevations centered near the tree line in conifer 
forests (below tree line), in rocky alpine habitat (above treeline), and in cirque basins and avalanche 
chutes that have food sources such as marmots, voles, and carrion (Hornocker and Hash 1981, p. 1296; 
Copeland 1996, p. 124; Magoun and Copeland 1998, p. 1318; Copeland et al. 2007, p. 2211; Inman et al. 
2007a, p. 11). These sites are characterized by natural cavities formed by large boulders, downed logs 
(avalanche debris), and snow (Inman et al. 2007c 2007a in Federal Register / Vol. 78, No. 23 / Monday, 
February 4, 2013 / Proposed Rules pg. 7868).   

Wolverines often move long distances in short periods of time when dispersing and may move into 
habitats that are unsuitable for long-term survival (Aubry et al. 2007, Inman et al. 2009). The large 
distances between suitable wolverine habitats results in wolverines existing on islands of suitable habitats 
in a sea of unsuitable habitat. Some of these islands are large and clumped closely together, such as in the 
North Cascades, Glacier NP–Bob Marshall Wilderness complex in Montana, and the GYA (Federal 
Register / Vol. 78, No. 23 / Monday, February 4, 2013 / Proposed Rules pg.7876). Adult male wolverine 
home ranges in Glacier NP were an average of 193 mi2 and adult female home ranges averaged 55 mi2 
(Copeland and Yates 2006). The USFWS believes that population sink areas, defined as places where 
wolverines may be found but where habitat is not suitable for long-term occupancy and reproduction, do 
not represent part of the species historic range and have little conservation value for the DPS, other than 
possibly serving as way-stations for attempted dispersers as they search for suitable habitats.  

Wolverine Habitat on the Flathead NF  
No critical habitat has been designated for the wolverine, but the zone of consistent spring snow habitat 
has been modeled and mapped (figure 61). On the Flathead NF, the majority of persistent spring snow 
habitat occurs in the Bob Marshall Wilderness complex in the South Fork and Middle Fork GAs, with 
lesser amounts in the Swan and Mission Mountain portions of the Swan Valley GA, as well as the 
Whitefish Range portion of the North Fork and Salish Mountains GAs (table 54). A study in the mid-
1970s found that wolverines were at relatively high densities in the South Fork of the Flathead River 
drainage (Hornocker and Hash 1981). 

According to the proposed listing rule, much of wolverine habitat within the contiguous United States is 
already in a management status such as wilderness or national parks that provides some protection from 
management, industrial, and recreational activities. Wolverines are not thought to be dependent on 
specific vegetation or habitat features that might be manipulated by land management activities, nor is 
there evidence to suggest that land management activities are a threat to the conservation of the species 
(Federal Register / Vol. 78, No. 23 / Monday, February 4, 2013 / Proposed Rules pg. 7879).  
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Table 54. Wolverine persistent spring snow habitat on Flathead NF 

Wolverine Habitat 
Flathead NF GAs 

North Fork  Middle 
Fork  

South 
Fork  

Hungry 
Horse 

Salish 
Mtns. 

Swan 
Valley 

Total All 
GAs 

Persistent Spring 
Snow – Flathead 

NFS lands 

232,636 
acres 

336,893 
acres 

664,794 
acres 

180,360 
acres 

25,492 
acres 

200,454 
acres 

1,640,629
acres 

% of Flathead NF 
Persistent Spring 
Snow Habitat in 

Wilderness 

0 acres 287,179 
acres 

593,085 
acres 

20,497 
acres 0 acres 74,669 

acres 
975,430 

acres 
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Figure 61. Modeled wolverine habitat in the western U.S. (USFWS 2013). 
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The USFWS concluded, “Our review of the regulatory mechanisms in place at the national and State level 
demonstrates that the short-term, site-specific threats to wolverines from direct loss of habitat, disturbance 
by humans, and direct mortality from hunting and trapping are, for the most part, adequately addressed 
through State and Federal regulatory mechanisms. However, the primary threat with the greatest severity 
and magnitude of impact to the species is loss of habitat due to continuing climate warming” (Federal 
Register / Vol. 78, No. 23 / Monday, February 4, 2013 / Proposed Rules pg. 7883).  

Wolverine Population and Habitat Drivers, Stressor, and Trends  

Climate Change 
The proposed listing rule for the wolverine states, “We have determined that habitat loss due to increasing 
temperatures and reduced late spring snowpack due to climate change is likely to have a significant 
negative population-level impact on wolverine populations in the contiguous United States. In the future, 
wolverine habitat is likely to be reduced to the point that the wolverine in the contiguous United States is 
in danger of extinction” (Federal Register /Vol. 78, No. 23 /Monday, February 4, 2013 / Proposed Rules).  

“The primary impact of climate change on wolverines is expected to be through changes to the 
availability and distribution of wolverine habitat. Within the four States that currently harbor wolverines 
(Montana, Idaho, Oregon (Wallowas) and Wyoming), an estimated 47,882 square mi of wolverine habitat 
exists. Ninety-four percent (52,277 mi2) of total wolverine habitat is in federal ownership with most of 
that managed by the U.S. Forest Service (Forest Service).” 

The USFWS analysis stated that, “To date, McKelvey (et al. 2011) is the most sophisticated analysis 
regarding climate change effects to wolverines. This report is based on data from global climate models 
including both temperature and precipitation, downscaled to reflect the regional climate patterns and 
topography found within the range of wolverines in the contiguous United States. For this reason the 
USFWS finds that McKelvey et al. (2011, entire) represents the best scientific information available 
regarding the impacts of climate change to wolverine habitat. McKelvey et al. (2011, entire) report 
projections for wolverine habitat and dispersal routes through the time interval from 2070 to 2099.” 

Wolverines depend on deep snow that persists into late spring both for successful reproduction and for 
year-round habitat. Based on McKelvey et al. 2011, wolverine habitat in the contiguous United States, 
which supports approximately 250 to 300 wolverines, is shrinking and is likely to continue to shrink with 
increased climate warming.  McKelvey et al. (2011) provide estimates for the northern Rocky Mountain 
States (Montana, Idaho, and Wyoming), with an estimated 32 percent and 63 percent of persistent spring 
snow lost for the 2045 and 2085 intervals respectively.  The USFWS expects wolverine populations to be 
negatively affected by changes in the spatial distribution of habitat patches as remaining habitat islands 
become progressively more isolated from each other due to climate changes (McKelvey et al. 2011). 
Currently, wolverine habitat in the contiguous United States can be described as a series of habitat islands. 
Some of these groups of islands are large and clumped closely together, such as in the North Cascades, 
Glacier NP–Bob Marshall Wilderness complex in Montana, and the GYE. Other islands are smaller and 
more isolated, such as the island mountain ranges of central and southwestern Montana. Inbreeding and 
consequent loss of genetic diversity have occurred in the past within these smaller islands of habitat 
(Cegelski et al. 2006, p. 208), and genetic exchange between subpopulations is difficult to achieve 
(Schwartz et al. 2009). Climate change projections indicate that, as warming continues, large contiguous 
blocks of habitat would decrease in size and become isolated to the extent that their ability to support 
robust populations becomes questionable (McKelvey et al. 2011).”  
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Trapping Harvest 
According to the proposed listing rule, State regulations for wolverine harvest appear to be sufficient to 
prohibit range–wide overutilization from hunting and trapping in the absence of other threats. However, 
given that climate change impacts are expected to reduce wolverine populations and fragment habitat, the 
impact of harvest to wolverine would be expected to increase if harvest levels were maintained at current 
levels. The Flathead NF is within wolverine management unit 1 (WMU 1) (northwest Montana), which 
had a quota of three wolverines (with a maximum of one female) in 2010. Since wolverines were first 
classified as a state furbearer in the late 1970s, there was a “one wolverine per trapper” limit. In Montana, 
wolverines were considered recovered from a low point in the 1930s and now occupy the western third of 
the state (MTFWP 2009).   

According the 2009 report by MTFWP, trapping harvest during the past 30 years was considered stable, 
with a statewide average of 10.5 wolverines taken annually during this time period. The report explained 
that recent research on the species provided new information regarding wolverine ecology, better defined 
wolverine habitat, examined genetic relationships, survival, and landscape connectivity. Based on 
research findings by Copeland in Glacier NP, wolverine harvest was considered sustainable at a more 
regulated level, so for the 2007 season trapping quotas were adjusted downward for the two large 
ecosystems in the state (Northern Continental Divide WMU 1 and GYE  WMU 3). Further analysis tied 
to genetic make-up of the Montana wolverine population, the issue of maintaining population 
connectivity, and recognizing the core population areas of three major ecosystems (now including central 
Idaho wilderness area) led to additional regulation changes in 2008. These adjustments included 
delineating four WMUs and reducing quotas to a statewide total of five animals, with a central Montana 
WMU quota of 0, to promote population connectivity among the three major ecosystems in the state 
where harvest is allowed (MTFWP 2009).. In December 2012, a state district court judge in Helena 
granted a temporary restraining order that blocked the opening of Montana’s 2012–13 wolverine trapping 
season and it remained closed in 2013–14.  

On the Flathead NF, amendment 24 (USDA FS 2004) restricted use of snowmobiles to designated routes 
and areas. Over-snow use is allowed in about 15 percent of wolverine habitat identified by the USFWS 
(figure 62) and about 85 percent is closed to oversnow use, providing a high level of habitat security 
during the wolverine denning season. On the Flathead NF, about 59 percent of the wolverine persistent 
spring snow habitat is in designated wilderness areas, where there is no motorized or mechanized use 
allowed, also reducing trapping access.  
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Figure 62. Wolverine persistent spring snow habitat and over-snow use allowed on Flathead NFS lands only  
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Potential Terrestrial Wildlife SCC 
Potential SCC are defined as, “Any species, other than federally recognized threatened, endangered, 
proposed, or candidate species, that is known to occur in the plan area and for which the Regional 
Forester has determined that the best available scientific information indicates substantial concern about 
the species' capability to persist over the long-term in the plan area” (36 CFR 219.9; Directives, part 
12.52). 

Table 55 is a summary of information on potential SCC for the Flathead NF, including species de-listed 
within the last 5 years and/or those de-listed species for which monitoring is required. 
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Table 55. Summary of information on potential SCC for the Flathead NF 

Name 

Potential 
designation in the 
revised forest plan Rationale for Potential Species Designation 

Bald Eagle 
 

Haliaeetus 
leucocephalus 

SCC  
Potential Species of 

Public Interest -
viewing 

Recently de-listed in 2007. Monitoring is required until 2029 (USFWS 2009). Species in this category must be 
designated as SCC (FSH 1909.12, Chapter 10, 12.52). 
 
A sensitive species on the Flathead NF under the 1986 forest plan, as amended.  
 
Montana status was changed to S4 and the bald eagle was removed from Montana SOC list because breeding bald 
eagles in Montana have steadily increased since the 1980s and now occur across the state. Population growth has 
been attributed to habitat protection, management actions, and the reduction of environmental contaminants (USDI-
FWS 2006). This species is protected by Bald and Golden Eagle Protection Act. Management of the Flathead NF 
can contribute to long-term persistence of the species.   

 
Black Swift 

 
Cypseloides niger 

Potential SCC 
 

MT SOC, S1B, BCC in BRCR10, PIF priority II 
 
Over 200 documented observations within Flathead NF GAs in last 10 years (2 were large flocks). Breeding 
observations and habitat for this species are most abundant in Glacier NP, adjacent to the Flathead NF. 
 
Breeding locations of this species are very difficult to detect, so it is identified as a species of highest inventory need 
by MTNHP. MTFWP R1 is conducting surveys, including monitoring of breeding sites. There is one known nesting 
site in the Swan Range on the Flathead NF. 
 
The black swift is identified as moderately-highly vulnerable to climate changed in MTFWP R1 Assessment (2013). 
Partners in Flight identified this species as the North American landbird with the highest vulnerability to climate 
change, based on its very specific habitat needs and unique life history (State of the Birds 2010). 
 

Clark's Nutcracker 
 

Nucifraga 
columbiana 

 

Potential SCC 
 

 

MT SOC, S3, PIF priority III 
 
About 140 recorded observations within Flathead NF GAs in last 10 years. 
 
The life history of the Clark’s nutcracker is closely tied to whitebark-pine during the nesting season. There is a rapid 
decline in nutcracker occurrence once whitebark pine cone production falls below a certain level. In a recent 
Montana study of 3 ecosystems, whitebark pine forest decline and seed production was found to be most severe in 
the Northern Divide ecosystem (compared to the Bitteroot and Yellowstone ecosystems) and was associated with 
the lowest number of nutcracker observations (McKinney at al. 2009).  
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Name 

Potential 
designation in the 
revised forest plan Rationale for Potential Species Designation 

Common Loon 
 

Gavia immer 

Potential SCC, 
Species of Public 
Interest -viewing 

 

MT SOC, S3B, PIF priority I 
 
A Sensitive Species on the Flathead NF under the 1986 forest plan. 
 
Loons have a lower reproductive rate than other duck species. Montana supports nearly all of the breeding common 
loons in the northwest U.S. There are only 60–70 territorial pairs statewide, with documented observations of 
breeding pairs at about 35 lakes within Flathead NF GAs in the last 10 years. Other breeding pairs are found on the 
adjacent Kootenai and Lolo NFs. 

Fisher 
Pekania pennanti 

 
(formerly known as 
Martes pennanti) 

 

Potential SCC 
Potential Species of 

Public Interest – 
trapped   

 

G5, S3, MT SOC  
 
A new petition for listing the Northern Rocky Mountain fisher population was submitted in September, 2013, but no 
90-day finding has yet been published. The USFWS found that the species was not warranted for listing in 2011 
(Federal Register Vol. 76, No. 126 June 30, 2011; 50 CFR Part 17 Endangered and Threatened Wildlife and Plants; 
12-Month Finding on a Petition To List a Distinct Population Segment of the Fisher in Its United States Northern 
Rocky Mountain Range as Endangered or Threatened With Critical Habitat; Proposed Rule). The new petition cites 
climate change as a threat to fisher.  
 
A Sensitive Species on the Flathead NF under the 1986 forest plan, as amended. 
 
About 15 documented observations within Flathead NF GAs in last 10 years, according to a MTNHP database 
query. However, many of these reports were tracks only, and can be confused with tracks of a large marten. 
Flathead NF is cooperating with MTFWP in monitoring of forest carnivores for presence by collecting track locations, 
hair and scats for DNA analysis. 
 
Fishers do not occur in all forested habitats today, and evidence indicates they did not occupy all forest types in the 
past (76 FR 38508). Habitat in the Northern Rockies is likely sub-optimal based on large home-range size and low 
population density (Lofroth et al. 2010, Schwartz et al. 2013).  
 
A recent habitat model for fisher habitat (Carlson et al. 2013) shows potential fisher habitat in stream-bottom areas in 
all GAs of the Flathead NF, with the highest amounts in the Swan Valley and Hungry Horse GAs (see Fisher section 
below). Management of the Flathead NF can contribute to long-term persistence of the species.  Large regional fire 
events in 1910 and 1934 likely contributed to regional fisher population decline (Jones 1991). Forests in the US 
Northern Rocky Mountains are vulnerable to an increasing frequency of large fires, which could lead to changes in 
forest composition and structure, cause direct fisher mortality, diminish the capacity of the landscape to support 
fisher, and isolate small populations in a matrix of unsuitable habitat. Stand-replacing wildfire can remove habitat 
elements that are essential for fishers (Hann et al. 1997, Franklin et al. 2002a, Green et al. 2008, Wisdom and Bate 
2008). Since the 1980s the fire regime in the Northern Rockies has shifted toward more frequent fires in association 
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Name 

Potential 
designation in the 
revised forest plan Rationale for Potential Species Designation 

with warmer springs and longer dryer summer seasons (Westerling et al. 2006, p. 942) and fires have been more 
widespread on the Flathead NF. 
Fishers are long-lived, have low reproduction rates, and, though capable of long distance movements, generally 
have small dispersal distances. Small dispersal distances may be a factor of fishers’ reluctance to move through 
areas with no cover. Where it is more difficult to locate and occupy distant yet suitable habitat, fishers may be 
aggregated into smaller interrelated groups on the landscape (76 FR 38530). 
 

Flammulated Owl 
 

Otus flammeolus 
 

Potential SCC 
 

 

MT SOC, S3B, PIF priority I 
A Sensitive Species on the Flathead NF under the 1986 Forest Plan, as amended  
 
Systematic surveys have found very few flammulated owls on the Flathead NF. There have been four documented 
observations within Flathead NF GAs in last 10 years with indirect evidence of breeding from only one location on 
the Flathead NF in the Swan Valley GA. 
  
In a Montana study, Flammulated owls were not found on otherwise suitable sites when the surrounding landscape 
was predominantly moister coniferous forest types. On the Flathead NF, Flammulated owls most dry ponderosa 
pine-Douglas-fir habitat is in a landscape surrounded by moister coniferous forest, so suitable habitat may be very 
limited. The trend in habitat on the Flathead NF has been for stands occupied by ponderosa pine to become denser, 
making them less suitable for Flammulated owls.  
 

Gray Wolf  
Canis lupus 

SCC 
 Potential species of 

public interest- 
trapped 

 
 

Northern Rocky Mountain population de-listed in Montana in 2011. Monitoring required by MTFWP.  
 
G4, S4 
 
A Sensitive Species on the Flathead NF under the 1986 forest plan, as amended. 
 
There are over 260 documented observations within all Flathead NF GAs in last 10 years, according to a MTNHP 
database query. 
 

Harlequin Duck 
 

Histrionicus 
histrionicus 

 

Potential SCC, 
Species of Public 
Interest -viewing 

 
 

MT SOC, S2B, PIF priority I, MTFWP Tier 1 
 
A Sensitive Species on the Flathead NF under the 1986 forest plan, as amended.  
 
The harlequin has been designated as a species of highest inventory need by MTNHP.  The majority of breeding 
harlequins are found in Glacier NP, with about 25% of all MT nesting occurring in the upper McDonald Creek 
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Name 

Potential 
designation in the 
revised forest plan Rationale for Potential Species Designation 

watershed. Breeding pairs are also found on the adjacent Flathead and Lewis & Clark NFs, as well as the Kootenai, 
Lolo NFs. At least 33 streams have been surveyed from 1989 to present, with harlequins present on 18 of streams 
surveyed and confirmed breeding on a total of 10 of the 33 streams. Although seemingly suitable habitat occurs 
across much of the Flathead NF, there have been observations of broods from only 5 locations within the North Fork 
and South Fork Flathead NF GAs in last 10 years, with older observations recorded for the Middle Fork. Factors 
discussed in the column to the right, along with the fact that harlequins do not re-nest if the first nest fails, pose 
threats to their long-term persistence (Bate 2013). 

Northern Bog 
Lemming 

 
Synaptomys 

borealis 

Potential SCC  
 

MT SOC, G5, S2 
 
Rated as extremely vulnerable to climate change by MTFWP. 
 
A Sensitive Species on the Flathead NF under the 1986 forest plan, as amended.  
 
It is difficult to detect bog lemmings without a live-trapping effort, so population trends are unknown. MTNHP records 
include documented observations from two sites within the Swan Valley and Salish Flathead NF GAs, based upon 
trapping surveys. A trapping effort on the Kootenai NF adjacent to the Flathead NF detected bog lemmings, but 
found that one previously occupied site had dried up and was not longer occupied. 
The bog lemming is a very small mammal that occurs in a very specialized habitat at the edge of its range, is 
disjunct, and has a very small home range and it has poor dispersal ability. The peatlands used by this species are 
uncommon on the Flathead NF and are highly vulnerable to loss due to the fact that many of them are shallow, 
sensitive to changes in water flow or chemistry, and small in size.   

Townsend's Big-
eared Bat  

 
Corynorhinus 

townsendii 
 

Potential SCC 
 

MT SOC, G3G4, S2 
 
A Sensitive Species on the Flathead NF under the 1986 forest plan, as amended  
 
There has been a downward trend in abundance of this bat in the western portion of its range (Gruver and Keinath 
2006).  
 
Caves and abandoned mines are the primary sites used for maternity roosts and hibernacula. Townsend’s big-eared 
bats have narrow roosting requirements and are more sensitive to temperature than other bat species (Gruver and 
Keinath 2006). 
 

Veery 
 

Catharus 
fuscescens 

Potential SCC 
 

MT SOC, S3B, PIF priority II 
A neotropical migratory species that appears to be declining dramatically in western Montana, with rare sightings 
locally (D. Casey, pers. comm.) About four documented observations within Flathead NF GAs in last 10 years.  
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Name 

Potential 
designation in the 
revised forest plan Rationale for Potential Species Designation 

 It is sensitive to fragmentation and loss of moist, low elevation hardwood forests with a dense understory, (especially 
groves of cottonwoods which are used for nesting )(Dan Casey pers. comm. 2013).  

White-tailed 
Ptarmigan 

 
Lagopus leucura 

 

Potential SCC 
 

 

MT SOC, S3, PIF priority III 
 
MTFWP is monitoring for presence by collecting feathers and scats for DNA analysis. 
 
White-tailed ptarmigans in Montana are at the edge of their breeding range and are restricted to the highest 
elevations.  
 
Occurrence in Montana is limited primarily to Glacier NP, although there have been other confirmed locations in 
Swan and Mission mountains as well as the Bob Marshall/Scapegoat wilderness complex (Wright 1996). There have 
been about 10 documented observations within the Flathead NF GAs in the last 10 years. 
 
This species is rated as extremely vulnerable to climate change by MTFWP. 
 
 



Flathead National Forest Assessment 

192 

Bald Eagle 
Under the authority of the ESA of 1973, as amended, the USDI-FWS, delisted the bald eagle in the lower 
48 States as of August 8, 2007 (USDI-FWS 2007c), except for the Sonoran Desert population of central 
Arizona. Montana’s state designation for the bald eagle is a “special status species.” These are species that 
have some legal protections in place, but are otherwise not recognized as federally listed under the ESA 
and are not Montana species of concern.  Bald eagles are a special status species because  they are still 
protected under the Bald and Golden Eagle Protection Act of 1940 (BGEPA)(16 U.S.C. 668-668c). In 
addition to the BGEPA, Bald eagles are protected from “take” under the Migratory Bird Treaty Act (1918) 
and the Lacey Act (1901). “Take” is defined in the BGEPA as  “…to pursue, shoot, shoot at, poison, 
wound, kill, capture, trap, collect, destroy, molest or disturb.” Disturb is further defined “…to agitate or 
bother a bald or golden eagle to a degree that causes, or is likely to cause, based on the best scientific 
information available: (1) injury to an eagle, (2) a decrease in its productivity, by substantially interfering 
with normal breeding, feeding, or sheltering behavior, or (3) nest abandonment, by substantially 
interfering with normal breeding, feeding, or sheltering behavior.” 

Surveys for nesting bald eagles are organized by MTFWP, who assigns bald eagle nest watchers to 
monitor sites with active nests. In general, nest watchers monitor occupied sites from the time of 
occupancy through fledging in July or August. As of 2009, Montana had an estimated 526 bald eagle 
territories and targets for individual recovery zones were exceeded by 4 to 7 times. In 2010 and 2011, the 
bald eagle had large population increases and robust productivity. The 2010 bald eagle monitoring results 
included 389 bald eagle territories in Montana.  A minimum of 402 young fledged from the 367 nests that 
were documented as active in 2010. New territories continue to be added, including some long-abandoned 
territories that have been reoccupied. The population continues to increase and nesting birds are starting 
to occupy areas that were previously considered to be marginal habitat at best (Dubois 2012). There has 
been a steady increase in the number of statewide territories, from less than 100 in 1989 to over 600 in 
2010.  

The Flathead NF is in Montana’s Zone 7 (Dubois 2006).  In 2010, 180 of the 242 known nests in Zone 7 
were checked, with 190 eaglets produced. There are documented observations of breeding Bald eagles 
from 39 sites within Flathead NF GAs in last 10 years. There are 10–13 known active nest territories on 
or immediately adjacent to Flathead NFS lands.  The growth in occupied territories has been exponential, 
with 30 documented territories in 1980 compared to about 400 territories in 2010 (MTFWP 2012). The 
Flathead NF is in Zone 7; northwest Montana. Data for Zone 7 is displayed in table 56. 

Table 56. Surveys for nesting bald eagles for Zone 7, which includes Flathead NF  

Zone Current 
Territories Monitored Occupied Active Unknown 

Outcome 
Not 

Successful Successful Number 
Fledged 

007 242 180 174 164 18 33 113 190 
Table data from MTFWP 2012, K. Dubois pers. comm.  

http://fieldguide.mt.gov/statusCodes.aspx#BGEPA
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Figure 63. Montana Bald eagle Territories 

Distribution  
Bald eagles are well distributed in suitable habitat across Montana (figure 63). There are 26 known 
nesting territories in or within 1 mi of the boundary of the Flathead NF, including all land ownerships. 
Twelve of these nesting territories were known to be active in 2012 (K. Dubois, MTFWP, pers. comm. 
2013). 

Habitat 
In Montana, bald eagles nest in stands containing large trees (typically greater than 30 inches d.b.h.) in 
forests with uneven canopy structure and in direct line of sight of a large river or lake that is generally less 
than 1 mi away (Montana Bald Eagle Working Group 1994).  On the Flathead NF, nests have been located 
in western larch, ponderosa pine, Englemann spruce and Black Cottonwood trees. Bald eagles prey on 
fish, waterfowl, and small mammals; steal food from other predators; and scavenge carrion.  During the 
breeding season, important foraging habitat is usually less than 10 mi from their nest.  Some eagles stay 
in the general vicinity of the nesting area during winter while others may migrate up to hundreds of miles 
to wintering grounds (USDI-FWS 2006b).  

Historically, bald eagle habitat in and near the Flathead NF was probably much as it exists now, except 
that many areas of nesting habitat apparently had relatively frequent low-severity ground fires with 
occasional large, stand-replacing crown fires. Bald eagle nesting and foraging habitat conditions in the 
area appears to be stable.   
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Stressors, Drivers, and Trends 
One of the greatest threats to bald eagles was the high level of “persistent organochlorine pesticides” 
(such as dichloro-diphenyl-trichloroethane [i.e., DDT]) occurring in the environment. DDT affected 
successful reproduction by causing egg-shell thinning and was subsequently banned in the U.S.  

Recreation and other human activities may result in disturbance to nesting birds. Timber harvest and other 
types of vegetation manipulation can affect current and potential nesting habitat by removing nest trees 
and screening cover. Away from their nests, bald eagles may feel the effects of management through 
indirect effects on their food sources, which include fish as small mammals and carrion.  Understory fires 
can create snags used for nesting or perching and can increase the chances that a forested stand would 
persist, while stand-replacing fires can eliminate potential nest trees, roost trees and perches. Lead 
poisoning is still known to occur when bald eagles ingest lead from lead shot, bullet fragments, or sinkers 
buried in their food.  Additional threats may include direct mortality from collisions with power lines or 
vehicles while scavenging roadside carrion.   

Population growth has been attributed to the substantial reduction of environmental contaminants, habitat 
protection, and other management actions (USDI-FWS 2006). As described by Hammond (2010), 
“Healthy bald eagle populations in Montana can only be maintained through proactive conservation and 
management strategies that provide the suite of habitat components necessary for eagles.  This includes 
current, alternate, and suitable nest territories as well as important winter, migration, and foraging 
habitat.” 

Black Swift 

Population 
Black swift colonies are observed across northwest Montana, but the population is unknown.  

Distribution 
The U.S. breeding range of black swifts is restricted to five states, and within Montana it is restricted to 
the northwest portion of the state. MTNHP visited 32 potential nesting sites in 2004: 12 in Glacier NP, 3 
on or adjacent to the Flathead NF, 2 in the Mission Mountains within the Flathead Reservation, 4 in the 
Bitterroot NF, and 11 in the Gallatin NF (Hendricks 2005). Black swifts were observed in the vicinity of 
five waterfalls in Glacier Park and one waterfall in the Mission Mountains. They found no active 
waterfall at the site near Mount Vaught/McPartland Mountain, where Black swifts were first documented 
nesting in July 1962 (Hunter and Baldwin 1972). Hendricks noted that additional waterfalls in the vicinity 
merit surveys in future years. In 2012, MTFWP surveyed seven sites in northwest Montana and located 
two nests; one on the Flathead NF and one on the Kootenai NF (Turnock and Anderson 2012). 

Habitat Condition 
Black swifts appear to breed exclusively in areas associated with waterfalls or wet cliffs (Casey 2004) 
where access to colonies is often treacherous (Hirshman et al. 2007). Knorr (1961) described 5 
requirements for waterfall colony sites based on a study of 80 individual nests in Colorado. These 
requirements are (1) running water, (2) high relief or a commanding view above surrounding land, (3) 
inaccessibility from terrestrial predators, (4) darkness, and (5) unobstructed flyways into the nest site. 
These specific requirements result in limited and patchy breeding distribution throughout North America 
(Hirshman et al. 2007). 
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Drivers, Stressor, and Trends 
Climate change is the biggest potential threat to the species. At one historic Montana nesting site, there is 
no longer a waterfall. It is unknown whether nesting Black swifts have moved to other suitable habitat 
nearby.  In Montana, some Bblack swift nesting areas receive sunlight for part of the day, but it is 
unknown whether nesting habitat would be used if there were a total lack of shade. High severity 
wildfires could remove trees that shade nesting sites.  

Clark’s Nutcracker 

Population 
The population of this species on the Flathead NF is unknown. Whitebark pine may benefit directly from 
a mutualistic relationship with Clark’s nutcrackers through enhanced dispersal and seedling success 
resulting from germination of un-retrieved nutcracker caches (Tomback 1982). McKinney’s Montana 
study (McKinney at al. 2009) estimated that a threshold level of about 405 cones/acre is needed for a high 
likelihood of seed dispersal by nutcrackers and that this level of cone production can be met by forests 
with live whitebark pine basal area greater than about 20 sq. ft./acre. In the Northern Divide area of 
northernmost Montana the 3-year mean cone production and live basal area fell below predicted threshold 
levels. In the Northern Divide area nutcracker occurrence, seed dispersal, and whitebark pine regeneration 
were the lowest of the three ecosystems studied which were the Northern Divide, Bitteroot, and 
Yellowstone.  

Distribution 
Clark’s nutcrackers are permanent residents in the western portion of Montana and in pine forests across 
the western U.S.  Nutcrackers in Montana typically occupy conifer forests dominated by whitebark pine 
at higher elevations and ponderosa pine or limber pine at lower elevations, especially in winter. 

Habitat Condition 
Clark’s nutcrackers are heavily dependent on conifer seeds from whitebark and limber pine (Tomback 
et.al. 1990), especially during the post-fledging period (Vander Wall and Hutchins 1983). They have been 
detected in a wide variety of structural stages of forest, although they are closely linked to areas of high 
conifer seed production (Hutto 1995) where they forage in trees or on the ground for a wide variety of 
foods. They nest in a coniferous tree, usually away from the trunk on a horizontal limb from 8 to 40 ft 
above the ground (Kaufman 1996 in McCallum 1994).  

Drivers, Stressor, and Trends 
The invasive fungal pathogen which causes white pine blister rust reduces whitebark pine cone 
production by killing cone-bearing branches and trees. Mortality from blister rust reaches 90 percent or 
higher in some whitebark pine forests in the Northern Rocky Mountains, and the rust now occurs nearly 
rangewide in whitebark pine (McKinney at al. 2009). Whitebark pine has been known to be in decline on 
the Flathead NF and many mature trees have been dead for 30 years or more.  

Common Loon 

Population 
This species has a Montana ranking as an SOC, S3, a Partners in Flight Priority I ranking, and is listed as 
a sensitive species on the Flathead NF under the 1986 forest plan, as amended. Northwest Montana has a 
10-year average summer count of at most 230 individuals, and consists of 60–70 territorial pairs, 50–60 
non-breeding “single” adults, and about 35–55 chicks.  Of the chicks that fledge from Montana’s lakes 
each year, fewer than 10 are expected to survive to adulthood and return to Montana to breed. There are 
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documented observations of breeding pairs at 35 lakes within Flathead NF GAs in last 10 years (Common 
Loon Working Group 2013). 

Distribution 
In Montana loons breed in the western portion of the state. Montana supports nearly all of the breeding 
common loons in the northwest U.S. Montana’s common loons are within but at the edge of their range, 
with documented  nesting only in the northwest portion of the state. Nesting loons are present in all 
Flathead NF GAs.  

Habitat Condition 
Loons generally select secure nest sites in sheltered bays as well as the lee sides of islands and peninsulas 
with adequate substrate for nesting (FWP 2009). Nests are usually located on the water’s edge in areas 
with a water depth of 1–3 feet in the “open water” and “emergent marsh” ecological systems (MTNHP 
2012). Montana’s loons have restricted habitat in the plan area, using lakes with high water quality that 
are over 13 acres in size and under 5,000 feet elevation. While habitat condition and loon population trend 
is stable, loons and their nesting lakes are subject to many stressors.  

Drivers, Stressor, and Trends 
Stressors include recreational use on and near lakes, introduced aquatic species, shoreline development 
for residences or campgrounds, disturbance from vegetation management or road construction near lakes, 
siltation, heavy metal contamination, water level fluctuation, predation, and etc.  Common loons are 
becoming increasingly affected by human disturbance with expanding access to remote lakes, inducing a 
decline in breeding populations in several areas (Caron and Robinson 1994, Clay and Clay 1997, Piper et 
al. 2002, Titus and VanDruff 1981, Vermeer 1973). Loons nest on popular fishing lakes throughout their 
breeding grounds (Vermeer 1973). Motor boats and canoes seem to be the main causes of nest flushing 
(Kelly 1992, Titus and VanDruff 1981, Vermeer 1973). When adults are flushed from the nest, eggs 
become vulnerable to predation by bald eagles, ravens, and crows (Alvo 1981, Alvo and Blancher 2001, 
Croskery 1991, Titus and VanDruff 1981). In addition, eggs may be knocked out of the nest or become 
overheated or chilled if adults are disturbed for extended periods (Croskery 1991). Many of these 
stressors are not under the control of Forest Service, but development of recreation sites and boat 
launches on NFS lands can affect loons in some areas by increasing disturbance. Kelly (1992) also 
demonstrated the negative effect of recreation on reproductive success could be effectively mitigated by 
placing floating signs around nest sites and showed that the number of two-chick broods significantly 
increased in years where signs created voluntary closures. 

Fisher 

Population  
The fisher has a Montana ranking as an SOC, S3B and is a sensitive species on the Flathead NF under the 
1986 forest plan, as amended. The fisher appeared to be eliminated from Montana at one time, as there 
were no trapping records in Montana from 1920 to1960. Based upon DNA analysis, it is now known that 
fishers in west-central Montana are descended from a relic population whereas fishers in northwestern 
Montana are likely descended from fishers transplanted from the Midwest and British Columbia (Vinkey 
et al. 2006).  

Vinkey reviewed historical records as well as carnivore research in Montana and concluded that the fisher 
is one of the lowest-density carnivores in the State (Federal Register: April 16, 2010; Volume 75, Number 
73). Northern Rockies fishers also have very large home ranges. Based upon Sauder and Rachlow’s north 
Idaho study using data from 20 fishers fitted with satellite GPS collars, the annual home range of male 
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fishers averaged 24,315 acres whereas the average size of female home ranges was  12,182 acres (Sauder 
and Rachlow 2014). 

Detecting this low-density, wide-ranging carnivore can be difficult, especially in areas where the density 
of potential habitat is also low. In 2006, researchers at the Rocky Mountain Research Station finalized a 
protocol for systematically surveying for fishers in the Northern Rockies using non-invasive techniques to 
verify fisher presence with DNA (Schwartz et al. 2006). Cumulatively, 4,813 snares have been deployed 
in the Northern Rockies and fishers have been detected in 222 of those snares (a 5 percent detection rate, 
overall) (USFS Lewis 2012). Forest Service Region 1 is known to have viable populations of fisher, but 
the viability of fisher populations on individual NFs is unknown (J. Sauder, pers. comm. 2014). On the 
Flathead NF and in adjacent Glacier NP, no fishers were detected during recent DNA sampling efforts (K. 
Pilgrim, 2013; J. Waller pers. comm. 2013). However, if observations without DNA evidence are 
considered, there have been 15 documented observations within Flathead NF GAs in the last 10 years, 
according to the MTNHP (2013). However, many of these reports were tracks only, and fisher tracks can 
be confused with tracks of a large marten. In summary, due to the historic depletion of native fisher 
populations, extremely low population density, limited distribution of potential habitat on the Flathead 
NF, and control of trapping by MTFWP, it is unlikely that the Flathead NF can maintain viable 
populations of this carnivore on its own, but the Flathead NF can contribute to viable populations. 

Distribution 
In the contiguous U.S., fisher distribution is split into three general population segments: the Eastern, the 
West Coast, and the Northern Rockies. The Northern Rockies fisher population is distributed in northern 
and north-central Idaho as well as northwest and west-central Montana (Vinkey 2003, p. 54 in Federal 
Register. Interior Department. June 30, 2011.). Based on the limited available survey information, the 
contemporary distribution of fishers is believed to be similar to the historically depicted distribution in 
Idaho and Montana, despite alterations that have occurred within its range. Fisher and others are currently 
studying community co-occurrence patterns (Fisher et al. 2013). Fisher stated that interactions with other 
species in diverse ecosystems (e.g., cougars, Puma concolor; wolves, Canis lupus; coyotes, Canis 
latrans; wolverine, Gulo gulo; and lynx, Lynx Canadensis, may affect fisher distribution (Fisher et al. 
2011).  

Fisher Habitat Condition and Connectivity 
According to the 12-month finding on the 2011 petition to list the fisher, the fisher is a forest-dependent 
species that evolved in the U.S. Northern Rocky Mountains in a complex landscape mosaic shaped by 
fire, tree disease, windthrow, and human activities.  

In northern Idaho and west-central Montana, Sauder and Rachlow found that habitat selection by fishers 
at the landscape scale was best modeled using characteristics of both forest configuration and composition 
(Sauder and Rachlow 2014). To explore how different forest management histories might influence use of 
landscapes by fishers, Sauder and Rachlow compared landscape characteristics within occupied fisher 
home ranges in forests managed under three distinct management histories: private commercial forest, 
public forest lands managed for multiple use, and roadless/wilderness lands. Recent findings of Sauder 
and Rachlow show how general forest management histories might influence landscape characteristics 
selected by fishers in the Northern Rockies (Sauder and Rachlow 2014). At the scale of 50–100 km2  
(12,355–24,710 acre) landscapes, fishers in northern Idaho and west-central Montana selected for home 
ranges with greater than 50 percent mature forest arranged in connected, complex shapes with few 
isolated patches, and open areas comprising <5 percent of the landscape. Jones and Garton (1994) stated 
that preferred habitat patches should be linked by travel corridors of closed canopy forest and that riparian 
areas make excellent corridors provided they are large enough to enable fishers to avoid predation. 
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With respect to composition, it is likely that fishers are selecting the largest trees with heartwood decay, 
which are often found in riparian areas in landscapes that have frequent fires (Olson et al. 2014). While 
younger forests provide foraging habitat, abundant mature and old trees that provide extensive structure, 
along with canopy cover for resting and denning, are needed to support fishers on the landscape (Federal 
Register. Interior Department. June 30, 2011). Presence of large standing dead and down woody material 
within habitat areas is also important. Schwartz (2013) found that female fishers in Idaho selected habitat 
with trees that were 42 inches d.b.h., compared to 25 inches d.b.h. in unused habitats. He also found that 
fisher avoided areas of lodgepole pine and dry ponderosa pine (Schwartz et al. 2013).  

Other factors besides composition and configuration can also play a role in fisher habitat selection. A 
study conducted along the border of northern Alberta and British Columbia found that marten and fishers 
exhibit differences in habitat selection and that spatial segregation of these two species occurs (Fisher et 
al. 2013). Even after accounting for response to habitats, topography, and fragmentation, the probability 
of occurrence of each species was negatively predicted by the occurrence of the other. Because resources 
vary in complex landscapes according to land-cover, fragmentation, and topography, multiple factors 
influence whether any given patch can hold fishers, or marten, or both.  

Given the complexities involved in fisher habitat selection, it is difficult to model suitable habitat. Olson 
et al. (2014) modeled fisher distribution for an area spanning western Montana and northern Idaho, 
including future projections given climate change. These authors found that the probability of current 
fisher occurrence was highest given the presence of mesic forest types with tall trees, high annual 
precipitation, and mid-range winter temperatures. Their future predictions show an increase in the area of 
high-probability habitat under most dispersal assumptions, but that varying dispersal appears to limit 
habitat availability more than minimum patch size under most future climate scenarios. Based upon 
models by Olson et al. (2014), the amount of potential fisher habitat in Region 1 is greatest on the 
Clearwater, Nez Perce, Kootenai, and Idaho Panhandle NFs. In other portions of western Montana, fisher 
habitat occurs as stringers along drainage bottoms, with a lack of fisher habitat between (figure 64).  
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Figure 64. Fisher distribution in the Northern Region of the Forest Service (Olson et al. 2014). 
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Fisher Population and Habitat, Drivers, Stressor, and Trends  
Fisher do not occur in all forested habitats today, and evidence would indicate they did not occupy all 
forest types in the past (Federal Register. Interior Department. June 30, 2011)). Habitat in the Northern 
Rockies is likely sub-optimal based on large home-range size and low population density (Lofroth et al. 
2010, Schwartz et al. 2013). Large regional fire events in 1910 and 1934 likely contributed to regional 
fisher population decline (Jones 1991). Forests in the US Northern Rocky Mountains are vulnerable to an 
increasing frequency of large fires, which could lead to changes in forest composition and structure, cause 
direct fisher mortality, diminish the capacity of the landscape to support fisher, and isolate small 
populations in a matrix of unsuitable habitat. Stand-replacing wildfire can remove habitat elements that 
are essential for fishers (Hann et al. 1997, Franklin et al. 2002a, Green et al. 2008, Wisdom and Bate 
2008). Since the 1980s, the fire regime in the Northern Rockies has shifted toward more frequent fires in 
association with warmer springs and longer dryer summer seasons (Westerling et al. 2006, p. 942). 

Connectivity can affect fishers’ use of the landscape because moderate to high amounts of contiguous 
cover are a consistent predictor of fisher occurrence at large spatial scales. Reproductive dens are 
typically in the oldest and largest trees available. (Naney et al. 2012). The relationship between the extent 
of open areas and probability of home range occupancy suggests that past and proposed forest harvesting 
can affect the ability of the landscape to support fishers.  

Sauder and Rechlow (2014) found that landscapes in northern Idaho and west-central Montana that were 
managed primarily for timber production and lands managed as roadless and wilderness areas had 
significantly more open areas, less mature forest, and reduced proximity of mature forest patches than 
occupied fisher home ranges. Depending on the residual density of fishers in the harvested landscape, 
fishers need to disperse from adjacent areas with less forest harvesting or wildfire for these landscapes to 
support resident fishers again. Though capable of long distance movements, fishers generally have small 
dispersal distances. Small dispersal distances may be a factor of fishers’ reluctance to move through areas 
with no cover. Where it is more difficult to locate and occupy distant yet suitable habitat, fishers may be 
aggregated into smaller interrelated groups on the landscape (Federal Register. Interior Department. June 
30, 2011). Landscapes with previous widespread and intensive forest harvesting or wildfires may lose 
their ability to support fishers until these areas regenerate. This may be one of the factors leading some 
scientists to conclude that fishers are associated with riparian areas, as these areas may burn less 
frequently and may be protected by riparian management direction. 

On the Flathead NF, large acreages have been burned by recent wildfires and lesser acreages have been 
harvested. Burned areas may have large remnant western larch or cottonwood trees that can provide fisher 
den sites in the future, but at the present time many of the recently logged and burned areas are lacking in 
canopy cover. Logged and burned areas on the Flathead NF generally have sufficient canopy cover to 
support fisher within about 20 years.  

The U.S. Northern Rocky Mountain population of the fisher was petitioned for listing as a threatened or 
endangered species and underwent a status review by the USFWS in 2010. The conclusion of the 12-
month finding was, “[w]e conclude that the best scientific and commercial information available indicates 
that the fisher in the USNRMs [U.S. Northern Rocky Mountains] is not now, or in the foreseeable future, 
threatened by the present or threatened destruction, modification, or curtailment of its habitat or range to 
the extent that listing under the Act as an endangered or threatened species is warranted at this time” 
(Federal Register: April 16, 2010; Volume 75, Number 73 pg. 38524). The fisher was petitioned for listing 
again in 2013, with a primary concern for the effects of climate change. As of April, 2014 the USFWS 
had not yet made a determination on listing.  
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Climate Change 
Similar to MTFWP, Lawler and others used the median of projected climates from 16 different general 
circulation models and projected northward range shifts for fishers (Lawler et al. 2012 in Aubry et al. 
2012). They concluded that climate change is likely to result in a number of complex effects on fishers 
due to interactions between rising temperatures and drought, water stress, insect and disease occurrence, 
and fire (Breshears et al. 2005). Other studies have come to similar conclusions about the expected effects 
of climate change on the distribution and habitat of fishers (Naney et al. 2012). The low dispersal rate of 
fishers and the patchiness of their habitat in some portions of the Northern Rockies may magnify the 
negative impacts of shifting habitats (Olson and Schwartz 2013). 

The effects of climate change on fishers are likely to be greatest at the margins of their range and in areas 
on the margins of habitat suitability (Naney et al. 2012), based on their large home-range size and low 
population density (Lofroth et al. 2010, Schwartz et al. 2013). Because fishers are associated with large 
trees and high levels of canopy cover, wildfire and epidemic levels of insects or disease can decrease the 
quality and abundance of their habitat until cover is restored.  

The Northern Rocky Mountain region has a history of periodic regional wildfires. Stand-replacing 
wildfire can remove habitat elements that are essential for fishers (Hann et al. 1997, Franklin et al. 2002a, 
Green et al. 2008, Wisdom and Bate 2008). Large regional fire events in 1910 and 1934 likely contributed 
to regional fisher population decline (Jones 1991). Forests in the northern Rocky Mountains are likely to 
experience an increasing frequency of large fires, which could lead to changes in forest composition and 
structure and diminish the capacity of the landscape to support fisher. Since the 1980s, the fire regime in 
the Northern Rockies has once again shifted toward more frequent fires in association with warmer 
springs and longer dryer summer seasons (Westerling et al. 2006). Climate model projections for 
decreased snowpack, earlier snowmelt, and increasing summer temperatures contributing to longer fire 
seasons indicate that the threat posed to fishers by fire is expected to increase (Westerling et al. 2006, p. 
943, Lawler et al. 2012, Naney et al. 2012). The USFWS is expected to rule on the petition to list the 
fisher in 2014.  

Refugia that are within the species current range: Flathead NF amendment 21 currently protects all 
existing old growth habitat, providing refugia for fisher.  

Movement paths:  Flathead NF amendment 21 stated that old growth habitat connectivity would be 
provided in riparian areas. The fisher habitat model (figure 64) shows that most potential habitat on the 
Flathead NF is located within riparian areas.  

Flammulated Owl 

Population 
The population of flammulated owls in Montana is unknown. They are a nocturnal, cavity-nesting species 
that is not detected without a specific play-back survey effort. Bird surveys conducted in Northern Rocky 
Mountains have not been sufficient to detect trend (Casey 2013).  

Distribution 
Breeding populations of flammulated owls are scattered across the western U.S. In Montana, they are 
most abundant and appear to have the most suitable habitat in the Bitteroot Mountains. 

Habitat Condition 
Flammulated owls are cavity nesters and migrate to the tropics for winter.  In Montana, they are 
associated with mature (>15 inch d.b.h.) and old-growth dry ponderosa pine/Douglas-fir stands and are 
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absent from mesic ponderosa pine and Douglas-fir (Wright et al. 1997). They are associated with forests 
that have moderate, but not dense, canopy cover ranging from 35-65 percent, grassy openings, an open 
forest floor for feeding, and patches of small Douglas-fir for roosting (Bull et al. 1990). Most commonly 
used cavities were mid to large sized and included Pileated woodpecker, Northern flicker, and Sapsucker 
cavities in northern and central Rocky Mountain study sites (McCallum 1994). A crucial aspect of 
roosting habitat in this study appeared to be tree density: owls roosted in mixed conifer patches within 
these stands, in close proximity to the nest site. A study conducted by Wright (1996) in Montana’s 
Bitterroot Valley indicated that Flammulated owls select for appropriate microhabitat features, but only 
within an appropriate landscape context. Wright found that Flammulated owls were less abundant in 
ponderosa pine/Douglas-fir landscapes that were heavily logged (Wright 1996), but partial harvesting 
with snag retention may create the structure that is more suitable.  
 
While old growth forests on the Flathead NF are currently protected by amendment 21, more intense and 
widespread wildfires have slightly reduced the amount of old growth on the Flathead NF in recent years 
and this trend is expected to continue in the future. 

Drivers, Stressor, and Trends 
Wright (1996) found that Flammulated owls were not present unless the larger landscape consisted of low 
canopy cover ponderosa pine and Douglas-fir forests, and then only where grassland or xeric shrubland 
openings were present at a home range scale. This landscape pattern has declined on the Flathead NF 
compared to historic conditions, when Native Americans used fire to maintain more open understory 
conditions in valley-bottom stands with ponderosa pine. Recent wildfires in portions of the Bob Marshall 
Wilderness, such as White River Park, may help to restore this habitat condition. A wildfire in this area 
created some very large snags and reduced the forest density in surrounding areas. 

Gray Wolf 
The requirements for wolf recovery in the northern Rocky Mountains of Montana, Idaho, and Wyoming 
were met in December 2002. In 2003, all three states submitted wolf management plans to the USFWS 
for review. The USFWS accepted Montana’s state plan and it is the document guiding wolf management 
in the state today. A total of 147 verified packs of 2 or more wolves yielded a minimum count of 625 
wolves in Montana for 2012. In northwest Montana, MTFWP documented at least 400 wolves in 100 
packs. MTFWP documented a total of 324 statewide mortalities in 2012 due to all causes, but because 
mortality counts and total population counts are incomplete, actual mortality rates cannot be determined 
(MTFWP 2013).  

Wolf populations are capable of increasing rapidly. After severe declines, wolf populations can more than 
double in just 2 years if mortality is reduced and adequate food is available.  Increases of nearly 100 
percent each year have been documented in low density suitable habitat (USDI 2008).  The Northern 
Rocky Mountain wolf population continued to expand by about 3 percent from 2010 levels after 
approximately 23 percent of the estimated wolf population was removed due to human-causes in 2011 
(USDI-FWS 2012).  The Montana state rank for the gray wolf is S4, which is, “apparently secure, though 
it may be quite rare in parts of its range, and/or suspected to be declining.” 

The USFWS conducted a multi-scale assessment for the Northern Rocky Mountain segment of the gray 
wolf population in 2009 (Federal Register /Vol. 74, No. 62 /Thursday, April 2, 2009 /Rules and 
Regulations). This assessment stated:  

“The northwest Montana population segment (NRM DPS [Northern Rocky Mountain distinct population 
segment])  has persisted for nearly 20 years, is robust today, and currently, genetic diversity throughout 
the NRM DPS is very high. Wolves in northwestern Montana are as genetically diverse as their vast, 
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secure, healthy, contiguous, and connected source populations in Canada; thus, inadequate genetic 
diversity is not a wolf conservation issue in the NRM at this time. There is more than enough habitat 
connectivity between occupied wolf habitat in Canada, northwestern Montana, and Idaho to ensure 
exchange of sufficient numbers of dispersing wolves to maintain demographic and genetic diversity in the 
NRM wolf metapopulation. We have documented routine movement of radio-collared wolves across the 
nearly contiguous available suitable habitat between Canada, northwestern Montana, and central Idaho. 
Wolf dispersal into northwestern Montana from the more stable resident packs in the core protected area 
(largely the North Fork of the Flathead River along the eastern edge of Glacier NP and the few large river 
drainages in the Bob Marshall Wilderness Complex) and the abundant National Forest Service lands 
largely used for recreation and timber production rather than livestock production, helps to maintain this 
segment of the NRM wolf population.”  

State-wide, the minimum count of Montana wolves decreased about 4 percent from 2011 to 2012. In 
northwest Montana, the minimum wolf count increased from 372 in 2011 to 400 in 2012. From 2000-
2012, northwest Montana had the highest growth in number of wolves (MTFWP 2013).  

Distribution 
Wolf recovery in Montana began in the early 1980s and since that time, gray wolves have expanded their 
distribution in Montana. Montana contains portions of all three federal recovery areas: the Northwest 
Montana recovery area, the central Idaho experimental area, and the GYA experimental area. Figure 65 
shows the locations of verified packs in Montana as of the end of 2012.  

The recovery goal for wolves in the northern Rocky Mountains was 30 breeding pairs distributed 
equitably throughout the 3 recovery areas in Montana, Idaho, and Wyoming for 3 years (USDI-FWS 
1987). In 2011, 30 or more breeding pairs were documented for the 11th year, and were found to be well 
distributed within the 3-state area.  The Flathead NF is in the the Northwest Montana recovery area and 
has close to 30 wolf packs within or adjacent to its borders. In 2004, the USFWS stated that, “within 
occupied suitable habitat, enough public land exists so that a delisted wolf population can be safely 
maintained above recovery levels” (USDI-FWS et al. 2004).   
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Figure 65. Map showing 2012 Montana wolf pack distribution
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Habitat 
Wolves have large home ranges and long-distance dispersal capabilities.  Key components of wolf habitat 
(Wolf Recovery Plan 1987) are: 1) a sufficient, year-round prey base of ungulates and alternative prey, 2) 
suitable and somewhat secluded denning and rendezvous sites, and 3) sufficient space with minimal 
exposure to humans. Boyd-Heger (1997) found that wolves studied in the North Fork Flathead River 
drainage appeared to select landscapes with relatively low elevation, flatter terrain, close to water, and 
close to roads at both smaller and larger scales in the central Rocky Mountains. Wolves commonly den in 
sites with low levels of disturbance, often within 400 yards of water.  A wolf pack will often move up to 
6 mi to a number of rendezvous sites, typically meadows or past harvest areas, until the pups can travel 
with adults. The predominant prey of wolves in the Northern Rockies is white-tailed deer, with lesser 
amounts of moose, elk, beaver, and smaller animals. Within their home ranges in and near Glacier NP, 
wolves concentrated their hunting in wintering areas of white-tailed deer (Kunkel and Pletscher 2001).  
Ungulate winter ranges, usually located in valley bottoms, are key for wolf survival.  The States and 
Federal land-management agencies have direction in place to continue to manage habitat that will provide 
forage and security for high populations of deer and other big game species, as well as road densities and 
sufficient cover for wolf security.    

Stressors, Drivers, and Trends 
Wolf management is controversial and has been challenged often in the courts.  While some want 
continued wolf population increases, wolf conflicts with livestock have fluctuated with wolf population 
size and prey population density (USDI-FWS Federal Register 2006a). Wolf hunting and trapping was 
allowed during 2011–2013, with documented total wolf mortality in 2012 that was higher than in 2011. 
Mortalities in 2012 included 175 harvests by the public versus 121 harvests in 2011. There were more 
lethal control removals in 2012 (108) than in 2011 (64), but fewer than in 2010 (141). Of the 108 wolves 
removed in 2012 for livestock depredations, 5 were killed by private citizens under kill permits or under 
the Montana state law known as the “Defense of Property” statute. Other 2012 mortalities included: 12 
illegally killed, 11 killed by vehicle collisions, 2 euthanized, 5 died from natural causes, and 5 died of 
unknown cause. Preliminary reimbursement totals for 2012 were $102,714 paid to livestock owners on 
125 head of livestock. Sheep losses increased in 2012 while cattle losses were slightly lower (MTFWP 
2013).  

The effect of timber harvest, insect epidemics, and wildfire on wolves is primarily by effects on wolf 
prey. Although lesser-used roads and trails are often used by wolves for travel, frequently used roads can 
reduce wolf habitat security and increase the potential for legal and illegal mortality (Thiel 1985, Person 
and Russell 2008).  Wolves generally avoid areas of high open road and trail density (Whittington et al. 
2005). On the Flathead NF, roads closed to provide security habitat for grizzly bears also provide security 
habitat for wolves. There are a wide range of diseases that may affect wolves; however, currently there are 
no indications that these diseases are of such magnitude that the wolf is in danger of extinction, 
particularly within the core areas of Idaho, Montana, and Wyoming (USDI-FWS Federal Register 2006a).  

Harlequin Duck 

Population 
Population numbers for Harlequin ducks in Montana are unknown. This species has been identified as a 
species of highest inventory need by the MTNHP. A research project is currently underway in Glacier NP, 
adjacent to the Flathead NF. In 2013, radios were placed on 19 breeding females throughout the 
McDonald drainage and nesting was confirmed for 6 of 19 females. Of these, two females successfully 
hatched chicks. Both nested on cliffs. One female started with 6 chicks and fledged 3; the other female 
started with 5 chicks and also fledged 3. The other four nests were preyed upon and failed to fledge 
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chicks. During the past 3 years Glacier NP also suspected nesting by five other females. Due to high 
water, MTNHP staff could not reach the area where nesting was suspected and bird behavior later 
indicated these nests had been flooded. From 1991–2013, the high count of pairs in the McDonald 
drainage was 17, with a low count of 2. 

There are documented observations of 8 broods from 5 locations within the North Fork and South Fork 
Flathead GAs in the last 10 years.  

Distribution 
Breeding harlequins occur on a very limited number of streams in western Montana. Streams in Glacier 
NP, adjacent to the Flathead NF, comprise a large portion of the occupied harlequin habitat in Montana. 
Upper McDonald Creek, above Lake McDonald, has been identified as the single most productive 
harlequin duck breeding stream in Montana; more than 25 percent of all harlequin duck chicks produced 
in the state are raised along the 9.7-mi stretch between the Lake McDonald inlet and Logan Creek 
(MTNHP 2010). This stream also has the highest density of breeding pairs of harlequins in the lower 48 
states (Bate 2013). On the Flathead NF, streams with known nesting in the last decade occur in the North 
Fork and South Fork Flathead River watersheds. Older observations of broods were recorded for the 
Middle Fork Flathead River inside the wilderness, but broods have not been reported there in the last 10 
years. 

Habitat Condition 
Harlequins are the only duck species in North America that specialize in feeding, nesting, and rearing 
chicks (also called broods) along clear, fast moving streams with a gravel to boulder-size substrate. 
Nesting may occur on first order streams but stream size of second order or greater is more common. 
Stream gradients between 1 and 7 percent, with some areas of riffles for feeding on aquatic insects, are 
important (Fairman and Miller 1990). In Montana, Wyoming, and Idaho, the species uses streams 
surrounded by willow shrubs or pole/immature-sized lodgepole pine, Engelmann spruce, and Douglas-fir.  
There is a higher likelihood of use where there is overhanging shrub vegetation along the stream as well 
as logjams, undercut stream banks, and woody debris. Instream loafing sites often include boulders or 
gravel bars adjacent to swiftly flowing water. Water quality is high on most Flathead NF streams (see 
Aquatics section for more details).  

Drivers, Stressor, and Trends 
According to Bate (2013), “Females reach reproductive maturity at three years of age and return to their 
natal nesting each year stream to breed and nest. Some females of breeding age do not nest and 
productivity for the species is variable” (Robertson and Goudie 1999). Unlike other ducks, male 
harlequins depart the breeding grounds immediately after females begin incubation, making it impossible 
for females to renest in the event of a nest failure. These factors make long-term reproductive success less 
certain. Harlequins are sensitive to human disturbance (Joslin and Youmans 1999) and may be displaced 
or disturbed by construction or recreation activities. Poor nest success has also been associated with high 
spring runoff, and changes in spring runoff resulting from climate change may affect harlequin 
populations (Robertson and Goudie 1999). Harlequins are most vulnerable during the breeding and brood-
rearing periods, as displacement from important foraging sites can potentially reduce egg production and 
brood survival…We have observed that during extreme runoff conditions duck counts are lower. We 
assume the ducks retreat to beaver ponds and backwaters where they can access food resources more 
readily. Harlequins are visual feeders and the turbidity can interfere with their ability to detect food.” 



Flathead National Forest Assessment 

207 

Northern Bog Lemming 

Population 
This species has a Montana ranking as an SOC, S2, and is listed as a sensitive species on the Flathead NF 
under the 1986 forest plan, as amended. The population numbers of bog lemmings in Montana are 
unknown. Bog lemmings are difficult to detect without a live-trapping effort. MTNHP and MTFWP 
personnel surveyed some bog lemming sites in Montana in 2005 and 2012. The bog lemming is a very 
small mammal that has a very small home range, is limited in dispersal distance, and has primary habitat 
associated with very specific types of riparian areas. 

Distribution 
In Montana bog lemmings are within, but at the edge of, their range, with documented occurrence in very 
few areas in the northwest portion of the state. In Montana, bog lemmings have been documented at 
locations ranging in elevation from 3,000 to 7,000 feet with the majority of observations above 4,600 feet 
(Cleveland and Woods unpubl. data, MTNHP 2012). This species has been documented only in the Salish 
Mountains and Swan Valley GAs of the Flathead NF.  

Habitat Condition 
Primary habitat for lemmings in Montana includes bogs and fens (also called peatlands), but they have 
been detected in mossy forests, wet sub-alpine meadows, and alpine tundra (Reichel and Corn 1997). 
Large mats of sphagnum moss have been found to be the best indicator that northern bog lemmings are 
present (Reichel and Beckstrom 1994a). Peatlands on Flathead NF lands total about 696 acres in about 
290 different sites, ranging in size from <1–84 acres. They occur in all GAs, with the highest number of 
acres in the South Fork and the lowest number of acres in the Middle Fork. It takes a trapping effort to 
locate bog lemmings and many of these sites have not been surveyed.  

Drivers, Stressor, and Trends 
Peat develops under very limited conditions. Peatlands are highly vulnerable to loss due to the fact that 
many of them are small in size and sensitive to minor changes in water temperature, flow and chemistry. 
The trend in acreage of peatlands in Montana is unknown, but appears to be stable on the Flathead NF. 
MTFWP has rated the bog lemming as being extremely vulnerable to climate change. 

Refugia that are within the species current range: In Montana, there are 22 locations where northern bog 
lemmings have been documented (MTNHP 2012). Many of the known bog lemming populations in 
northwest Montana occur on the Kootenai NF, adjacent to the Salish Mountains GA)(Turnock and 
Anderson, 2012). The Kootenai NF LRMP includes  RHCA guidelines specific to peatlands (FW-GDL-
RIP-05) “…peat lands should be buffered from management activities that disturb soil, vegetation, above 
and below ground water flows, and/or water chemistry by 600 feet (200 meters) unless site-specific 
information, such as topography, drainage features, and rare plant associations, supports smaller or larger 
buffers.” RHCA designation and associated management direction gives some degree of protection to bog 
lemming habitat on the Flathead NF, but may not address movement paths. 

Townsend’s Big-Eared Bat 

Population 
The Townsend’s big-eared bat has a Montana ranking as an SOC, S2, and is listed as a sensitive species 
on the Flathead NF under the 1986 forest plan, as amended. The population of this bat species in Montana 
is unknown. Intensive population surveys of bats are difficult to conduct because of the nocturnal 
behavior of bats, their large home ranges, and difficulty of species identification while in flight.  Recent 



Flathead National Forest Assessment 

208 

acoustic surveys of bats have provided additional information on occurrence. However, “Townsend’s big-
eared bats are unusually difficult to survey for because they are quite effective at avoiding mist-nets and 
difficult to detect acoustically because they use low-intensity calls” (Western Bat Working Group 2005). 
Modeling landscape features used by bats offers an alternative approach to multi-species population 
monitoring; however, a large base of distribution records is necessary that sample all species and account 
for all activities (foraging, roosting, rearing young, mating, hibernating), which is difficult to do across a 
landscape the size of Montana (Hendricks and Maxell 2005).  

Distribution 
Statewide, the Townsend’s big-eared bat is found at numerous locations in northwest Montana and also at 
scattered locations across other parts of the state. Extensive bat surveys were conducted on the Flathead 
NF from 2005–2007. From 1994–2013, this species has been documented at six existing sites across the 
Flathead NF, with four sites in or along the boundary of the Salish Mountains GA and one in each of the 
other GAs except the Middle Fork Flathead River (MTNHP 2013).  

Habitat Condition 
A key component of habitat for the Townsend’s big-eared bat is roosting habitat; including maternity 
roosts where bats give birth and raise their young, hibernacula where bats spend the winter, day roosts 
where bats rest during the day, and night roosts where bats congregate at night when they are actively 
feeding. Maternity roosts and hibernacula are the most limited. Females form maternity colonies during 
the spring and summer, which are typically composed of 20 to 180 females. Caves, abandoned mines, 
and, less frequently, old buildings are used for maternity roosts as well as for hibernation. The 
Townsend’s big-eared bat appears to be more closely tied to caves than many other bat species and 
requires spacious cavern-like structures for roosting during all stages of its life cycle (Pierson et al. 1999). 
The bat may also use old mine tunnels for hibernacula if temperatures are suitable. According to MTNHP, 
most caves and mines in Montana appear to be too cool in summer for use as maternity roosts. In 
Montana, the Townsend’s big-eared bat has been found at summer and winter roosts in the presence of 
other bat species (Swenson and Shanks 1979, Worthington 1991, Hendricks et al. 2000, Hendricks and 
Kampwerth 2001), although it usually hibernates in the open and alone, rather than in clusters or wedged 
in cracks. In Montana, daytime roosts may include snags and old buildings (Genter and Jurist, 1995). The 
foraging behavior of this bat has not been reported or studied in Montana. In California, the mean center 
of feeding activity was 2 mi from caves for females and 0.8 mi for males (Fellers and Pierson 2002). 
Townsend’s big-eared bats feed on various nocturnal flying insects near the foliage of trees and shrubs, 
especially near beaver pond complexes, meadows, and streams. 

Drivers, Stressor, and Trends 
This bat species is believed to be sensitive to cave temperature.  Loss of old buildings and closure of old 
mines can also reduce or eliminate habitat. Disturbance by humans is believed to play a role in the short-
term dynamics of local populations, but in some cases what has been interpreted as site abandonment may 
be normal movement patterns (Sherwin et al. 2003). White-nosed syndrome is not currently present in 
Montana, but is a threat in other states. Riparian and stream protective measures including the INFISH 
strategy, the Montana SMZ law, Montana Water Quality Act, and CWA protect feeding habitat of this bat 
in forest regions of Montana, so trend is believed to be stable.  
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Veery 

Population 
This species has a Montana ranking as an SOC, S3B, a Partners in Flight Priority II ranking. Population 
numbers for the Veery in Montana is unknown. This species appears to be declining dramatically in 
western Montana, with rare sightings locally (D. Casey, pers. comm. 2013)  

Distribution 
Veerys are present in most of Montana during the breeding season. They are a neotropical migratory 
species that moves south during winter. From 1970–2012, they have been observed at about 20 scattered 
locations in all Flathead NF GAs, with most observations in the major stream valleys. 

Habitat Condition 
Veerys breed in moist, low elevation deciduous forests with a dense understory. They are also found in 
very thick and wide willow or alder shrub riparian habitat near water. There are currently about 15,000 
acres of deciduous trees that could provide habitat for the Veery on lands managed by the Flathead NF, 
mainly in the Swan Valley, North Fork, and Middle Fork Flathead River GAs. Deciduous tree and shrub 
species on the Flathead NF may decrease in abundance due to competition with coniferous species. 

Drivers, Stressor, and Trends 
In some places, deciduous trees are believed to be in decline due to lack of fire. The Veery is a fairly 
common cowbird host. Brown-headed cowbirds, a nest-parasite (Robinson et al. 1995), typically occur 
within 5 mi of where livestock graze (Rotenberry et al. 1995). The Veery is susceptible to a variety of 
stressors in its wintering habitat.  

White-tailed ptarmigan 

Population 
The population of this species in Montana is unknown. 

Distribution 
The White-tailed ptarmigan is restricted to high elevations in Glacier NP and surrounding areas; primarily 
on the Flathead, Lewis and Clark, Lolo NFs. A MTNHP habitat model for the White-tailed ptarmigan 
predicts all alpine ecosystems are within the known breeding range of the species in Montana. MTFWP 
has documented ptarmigans at four sites on the Flathead NF.  

Habitat Condition  
The White-tailed ptarmigan is strictly a bird of alpine habitats, where they use krummholz, moist zones 
near snow banks, and willow-dominated streamsides (Braun et al. 1993). During winter they will 
sometimes move downslope into shrub habitats at or just below treeline.  

Drivers, Stressor, and Trends 
This species has been rated as being extremely vulnerable to climate change.  
 
Refugia that are within the species current range: Within the species current range, refugia for the white-
tailed ptarmigan are associated with high elevation habitats that are largely located within wilderness 
areas on the Flathead NF, as well as adjacent Lolo NF, Lewis and Clark NF, and Glacier NP. MTNHP and 
Forest Service observations of White-tailed ptarmigan on the Flathead NF correlate well with portions of 
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modeled wolverine habitat, where persistent spring snow occurs at least 6 out of 7 years. These areas 
generally maintain snow through June or early July. 

Movement paths:  At the present time, not much is known about the dispersal tendencies of the white-
tailed ptarmigan. MTFWP has collected scats and feathers of White-tailed ptarmigan for DNA analysis 
and this information will be used to evaluate genetic connectivity between birds at individual locations in 
the future.   
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Potential Terrestrial Wildlife Species of Public Interest 
Species of public interest include those commonly hunted, trapped, and enjoyed for viewing. The Forest 
Service is responsible for managing NFS lands, including ecosystems that support wildlife species, while 
wildlife populations are managed by MTFWP.  

Process and Methods  
Information on populations and population trends were summarized from reports and data obtained from 
the MTFWP website and from Region 1 biologists..  

Species of Public Interest for Trapping: Furbearers 
Furbearing animals are legally defined in Montana as beaver, otter, muskrat, mink, marten, fisher, 
wolverine, bobcat, swift fox and lynx. There is no trapping season for the Canada lynx and there are no 
swift fox on the Flathead NF. Furbearer species are considered to have fur pelts with relatively high 
commercial value and these species are afforded state protection through regulated take, such as trapper 
limits or trapping district quotas. The Flathead NF is located within trapping district 1 (TD1), where 
trapping is generally allowed from December to mid-February. Data on furbearer population trends, 
species harvest data, and trapper effort are evaluated by MTFWP and used to determine quotas.  

For 2013, TD 1 had a quota of 2 fisher, 275 bobcats, and 21 otter. The number of animals trapped is 
reflective of a variety of factors including pelt prices, trapper effort, weather, quotas, and furbearer 
populations. Annual winter furbearer snow track surveys are also conducted by MTFWP biologists in 
Trapping Districts 1-4 (northwest and southwest montane forest habitats) following standardized survey 
protocol and track identification methods (Zielinski and Kucera 1994, Halfpenny 1994). For example, a 
2011 MTFWP survey in the Bob Marshall Wilderness detected 1 fisher, 2 wolverines, 5 lynx, 6 mountain 
lions and 19 marten, as well as numerous elk and wolves. Trapping results and snow track surveys are 
used by MTFWP to determine: species occurrence/distribution, population trend from long-term track 
detection rates, and relative species abundance.  

Two furbearer species are considered as potential species of public interest due to a high level of public 
interest and their association with habitat conditions within the plan area. Table 57 provides an overview 
of these two furbearers.  

Table 57. Species of public interest for trapping and desired conditions 

Common 
name 

Scientific 
name Stressors Existing Forest Plan  

Marten 
Martes 

americana 

Over-trapping; loss of trees with cavities of sufficient 
size for denning, loss of canopy cover and habitat 
connectivity due to climate change, large fires and 

tree harvest. 

Amendment 21 direction for old 
growth and snags.  

Fisher Pekania 
pennanti 

Over-trapping; loss of trees with cavities of sufficient 
size for denning, loss of canopy cover and habitat 
connectivity due to climate change, large fires and 

tree harvest. 

Amendment 21 direction for old 
growth and snags. 
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Marten 

Population 
Populations fluctuate in response to prey availability, juvenile dispersal, and mortality of adult females. 
Population parameters indicate a relatively stable or slightly declining population on a statewide basis 
(MTFWP 2009). 

Distribution 
Marten are distributed across western Montana. The distribution of the marten harvest is shifting from TD 
1 in northwestern Montana to TD 3 and TD 2 in southwestern and west-central Montana. Primary marten 
habitat in TD 1 is located almost exclusively on public land. There is speculation that trapper access to 
these public lands has decreased over time from road and area closures to protect other species. Marten 
are distributed across all Flathead NF GAs, with recent trapping records, observations, or verified hair 
samples in the last 10 years.  

Habitat Condition 
Existing habitat for marten in Forest Service Region 1 was identified as lands within the moist PVG that 
were in the mature and old size class, had a relatively dense canopy, and where patch sizes were no less 
than 160 acres and no farther than 600 feet from the nearest patch of existing habitat (Hillis and Lockman 
2003)(figure 66). The ratio of existing habitat to potential habitat was compared against the NRV to 
determine if there had been any substantial change from historic periods. The level of existing habitat was 
very near the mean range of historic variability. At a broad scale, the amount of existing marten habitat is 
estimated to be close to what was available during mean historic periods for Forest Service Region 1 
(range of 12.6 to 38.7, depending upon forest type; mean = 26.7) (Hillis and Lockman 2003). In Forest 
Service Region 1, the loss in existing habitat from fragmentation or loss of connectivity (i.e., patches of 
habitat that didn't meet the 160 acres/600 feet to adjacent habitat criteria) was 8 percent. The majority of 
this loss was due to logging west of the Continental Divide.  

Drivers, Stressors and Trends 
In the Flathead watersheds, marten habitat was estimated as being at levels greater than the NRV (Hillis 
and Lockman 2003). Since Hillis and Lockman’s analysis (2003) was completed, large wildfires have 
reduced marten habitat (table 58), particularly in the Salish Mountains, North Fork Flathead River and 
South Fork Flathead River GAs (figure 67). 



Flathead National Forest Assessment 

213 

Figure 66. Modeled Marten Habitat in USFS Region 1. 

 

Table 58. Existing condition: Distribution of modeled marten habitat in the Flathead NF GAs (only NFS 
lands) 

 
1 – R1 model 2003, updated for large fires through 2013. 
 
 

Modeled 
Habitat1 

Flathead NF GAs 

North Fork 
(acres)  

Middle Fork 
(acres) 

South Fork 
(acres) 

Hungry 
Horse (acres) 

Salish 
Mountains 

(acres) 
Swan Valley 

(acres) 

Potential 
Marten Habitat 124,218 120,926 283,220 117,227 82,032 177,996 
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Figure 67. Modeled pine marten habitat by GA on the Flathead NF 
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Fisher 
Fisher harvest has been managed through quotas and a “one per trapper limit” in TDs 1 and 2. Up through 
the 1993–94 seasons the quota was 10 in each TD, after which the quotas were reduced to 5 in each TD 
until 1996. In 1996, the TD 1 quota was reduced to 2 animals for a statewide quota of 7 fishers. Since the 
original quotas were established, adjustments have been made that were based on harvest rates, 
population parameters and snow track survey data. The 2008–2009 quota proposal used a new predictive 
habitat model that indicates moderate to high suitability fisher habitats comprise approximately 6,504 mi2 
in west-central and northwestern Montana, with TD 2 (west-central Montana) having over 50 percent 
more of the high suitability habitat than TD 1 (northwest Montana). Between 1983 and 2011, 198 fishers 
were legally trapped and reported in Montana.  

MTFWP maintains that a closely regulated season with low harvest quotas in place is not causing a 
decline and does not threaten fisher in the Northern Rockies but accommodates, on a sustainable basis, 
the interest in this unique harvest opportunity by Montana residents. Both harvest and survey records over 
the past 25 years indicate Montana’s fisher population is stable and has actually expanded its distribution 
to some new forested habitats in northwestern and west-central Montana (MTFWP 2009).  

Species of Public Interest for Viewing 
Viewing wildlife is a popular activity on the Flathead NF. The Flathead NF, other agencies, and private 
organizations regularly provide wildlife viewing and “citizen science” opportunities for the public. 
Species in the following section are included here because, at the present time, their populations in the 
plan area are not known to be in decline or their long-term persistence in the plan area is not threatened by 
management actions which the Forest Service can control. Some of these species are suspected to be in 
decline, or there is concern that they may decline in the future, so there is interest in viewing them and 
recording their locations. Some species are popular for viewing because they are uncommon, are 
particularly dynamic, or are found in certain ecosystems that people enjoy. Table 59 summarizes desired 
conditions for Species of Public Interest for viewing. 

Table 59. Potential species of public interest for viewing  

Common Name Ecosystem Group Potential Stressors Existing Forest Plan  

Black-backed 
Woodpecker 

 
Picoides arcticus 

 
Coniferous forest 

While populations are currently 
believed to be stable on the 
Flathead NF, populations of this 
species are known to be eruptive. 
Populations are believed to increase 
following high intensity fires and 
decrease during periods with fewer 
high intensity fires. Successful 
breeding is known to be closely tied 
to high intensity fires and 
subsequent presence of wood-
boring beetles for feeding (Hutto and 
Gallo 2006). This species can be 
affected by fire suppression, post-
fire salvage harvest, and removal of 
snags by firewood cutting.   

Amendment 21 direction for 
old growth and snags. 
Wilderness management 
that allows wildfires and 
insects/disease to play a 
largely natural role. Road 
management direction that 
restricts roads open for 
firewood cutting.  

Boreal (Western ) 
Toad 

 
Anaxyrus boreas 

Riparian: landtypes 
NL1E and FL2C for 
breeding. Post-burn 
areas and warm, dry 
forest with abundant 
down logs following 

breeding.  

Based upon Flathead NF monitoring 
data, populations on the Flathead 
NF appear to be stable, but breeding 
pond invasion by Reed canarygrass, 
Chytrid fungus, and future pond 
dessication due to climate change 
are potential stressors. 

Law and policy that 
maintains water quality and 
forest  structure at potential 
breeding sites. Amendment 
21 direction to maintain 
down woody material. 
Management to reduce 
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Common Name Ecosystem Group Potential Stressors Existing Forest Plan  
invasive weeds.  

Common Loon 
 

Gavia immer 

Riparian: Nesting 
along margins of 

lakes greater than 10 
acres or on islands.  

This species is also listed as an 
SCC There is a long-standing 
Interagency and citizen science 
effort  coordinated by the Montana 
Common Loon Working Group to 
reduce stressors by monitoring 
nesting lakes and nesting success 
as well as to reduce disturbance of 
nesting loons.  

Law and policy that 
maintains water quality and 
forest structure at potential 
breeding sites.  

Great Blue Heron 
 

Ardea herodias 
 

Riparian: Flathead 
NF Riparian 

Landtype FL2D 

Most observations and nesting sites 
are in the valley bottoms, not on 
USFS lands. Loss of large 
cottonwood trees for colonial nesting 
is a potential stressor.  

 

Great Gray Owl 
 

Strix nebulosa 

Montane Coniferous 
Forest: Large trees in 

any forest type for 
nesting, especially 

broken-top Douglas-
fir.  

Populations are believed to be 
stable, but loss of large nesting trees 
adjacent to meadows and hay fields; 
as well as valley-bottom 
development, are potential 
stressors.  

Amendment 21 direction for 
old growth and snags.  

Northern Goshawk 
 

Accipiter gentilis 

Trees greater than 
10 inches d.b.h. for 
nesting in any forest 

type.  

Populations are believed to be 
stable, but loss of nesting trees 
adjacent to post-fledging areas, as 
well as lack of open understory 
conditions needed for feeding, are 
potential stressors. There is an 
ongoing citizen science effort 
coordinated by the American Bird 
Conservancy to monitor this species 
and other birds of prey at the Jewel 
Basin Hawk Watch Site. 

Amendment 21 direction for 
old growth and snags.  

Olive-sided 
flycatcher 

 
Contopus cooperi 

Post-fire and post-
logged coniferous 

forest if residual trees 
and open canopy are 

present. 

Populations are believed to be 
stable on the Flathead NF, but are 
known to be declining elsewhere in 
BRCR10, possibly due to loss of 
neotropical wintering habitat. Lack of 
fire, lack of perch trees for arboreal 
insect feeding within open areas, 
and other unknown factors are 
potential stressors. 

Wilderness management 
that allows wildfires and 
insects/disease to play a 
largely natural role.  

Pileated 
Woodpecker 

 
Dryocopus pileatus 

 
 

Montane Coniferous 
Forest: Large snags 
or trees with heartrot 
(especially western 

larch and black 
cottonwood) in any 

forest types 

Populations are believed to be 
stable on the Flathead NF. Loss of 
very large snags or live trees with 
heartrot suitable for nesting is a 
potential stressor. This species can 
be affected by wildfires, timber 
harvest, and removal of snags by 
firewood cutting.   

Amendment 21 direction for 
old growth, snags and 
down woody material. Road 
management direction that 
restricts roads open for 
firewood cutting.  

Species of Public Interest for Hunting 
Wildlife species hunted in the Flathead NF planning area are broadly classified by MTFWP as: 1) Upland 
Game Birds – ruffed grouse (also known as dusky grouse), blue grouse, Franklin’s grouse, and 2) 
Waterfowl – Canada goose and a variety of ducks, and 3) Big Game – mule deer, white-tailed deer, elk, 
mountain goat, mountain lion, and black bear. With the exception of mountain goats, these big game and 
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game bird species are widely distributed across the Flathead NF, occurring in every GA of the forest. 
MTFWP collects annual data on harvests, as well as providing general population estimates for some 
species by regional areas, as summarized below.  The Flathead NF is located within MTFWP Region 1; 
northwest Montana.  

Upland Game Birds Populations and Habitat 
Mountain grouse (including blue, ruffed, and Franklin’s) are widespread across the Flathead NF. There 
are no formal surveys conducted for mountain grouse. Observations in western Montana suggest average 
to somewhat below average numbers of all species. These upland game species are hunted September thru 
December. 

The three species of grouse on the Flathead NF use a variety of habitats from valley bottom to sub-alpine,  
feeding on insects, buds of shrubs, and fruits. General information on drivers and stressors affecting 
ecosystems inhabited by upland game birds is addressed in the Ecosystem Function: Drivers and 
Stressors sections.  

Waterfowl Populations and Habitat 
The majority of the Flathead NF is forested, so most waterfowl habitat is found on private lands in the 
valley bottoms or on water bodies managed by MTFWP.  General information on drivers and stressors is 
addressed in the Aquatic Ecosystem section, “Ecosystem Integrity, Trends and Drivers” subsection as well 
as the Terrestrial Ecosystems: Key Ecosystem Characteristics section, “Riparian Areas and Wetlands” 
subsection. 

Big Game Populations and Habitat 
Weather and long-term climate conditions affect habitat conditions for all big game species.   

In mountainous regions such as the Flathead NF, many of the mule deer, white-tailed deer, elk, and moose 
use distinct seasonal ranges, migrating through “transitional habitats” to lower elevations for all or a 
portion of the winter and moving to moist riparian habitats or higher elevations for the summer. It is 
generally accepted that conditions on winter ranges can be a limiting factor for big game populations, but 
NFS lands are often a small portion of the total winter habitat area. In contrast, mountain goat populations 
on the Flathead NF spend summer and winter at high elevations, where habitat is primarily managed by 
the Forest Service. Black bears hibernate in winter, occurring across the NF during all seasons.  Table 60 
summarizes conditions for potential big game species of public interest for hunting. On the Flathead NF, 
habitat, habitat security, and habitat connectivity conditions for other species such as grizzly bears and elk 
generally meet the needs for black bears, so they are not addressed specifically here.  
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Table 60. Potential Species of Public Interest for Hunting 

Common 
name 

Ecosystem 
Group Potential Stressors Existing Forest Plan  

Elk and 
Mule Deer 

Cervus 
Canadensis 
Odocoileus 
hemionus 

Lower 
elevation 

forests and 
breaklands 

in winter 
(especially 
Douglas-fir 

and 
ponderosa 
pine), moist 

upper 
elevation 

basins and 
breaklands 

in non-
winter 

periods.  

Loss of winter habitat due to 
private land development and 
tree harvest. Loss of habitat 
security due to open road 
access and high levels of 
human activity, including 
hunting. High populations of 
multiple predator species.  

Big game species objectives to provide habitat 
to contribute to meeting the objectives of 
Montana Department of Fish, Wildlife and Parks 
management plans. Forest-wide big game 
management direction on Flathead NF LRMP 
page II-35, which includes incorporating moist 
site and security area recommendations 
displayed in Appendix DD. Flathead NF LRMP 
management direction for  MA 13.  

Mountain 
goat 

 
Oreamnos 
americanus 

Rocky 
alpine 

ledges and 
adjacent 
areas of 
forbs, 
shrubs 

Highly traditional behavior 
restricts mountain goats to 
regular seasonal use patterns, 
which in turn make them 
vulnerable to habitat changes 
within their range.  

The high-elevation areas of the Flathead NF 
occupied by mountain goats are primarily in 
Wilderness and Inventoried Roadless lands 
which are closed to motorized and mechanized 
use year-round, providing a high level of security 
for mountain goats. Natural ecosystem 
processes prevail in these areas, maintaining 
high quality habitat conditions. 

White-tailed 
Deer and 
Moose 

Odocoileus 
virginianus 

Alces 
americanus 

Low 
elevation 

forest with 
dense 

canopy in 
winter, 
riparian 

areas and 
shrub fields 
during non-

winter.  

Loss of winter habitat due to 
private land development and 
tree harvest. 

RHCA protections of riparian landtypes currently 
meet the breeding and feeding needs of these 
species. 

Flathead NF LRMP management direction for 
MA , white-tailed deer winter habitat. 

Elk 

Habitat Condition 
Elk use forested habitats across all six Flathead NF GAs and land management activities can affect the 
NF’s capability to support elk populations. Managing continuity of cover and security areas, managing 
access by roads and trails, management of livestock grazing, and other such standard practices (Thomas et 
al. 1988b, Christensen et al.1993) are known to be important. However, recent studies have also indicated 
that management can be improved by integrating nutritional ecology on elk summer range (Cook 2011). 
For example, many of the important food plants, including shrubs such as redstem ceanothus, 
serviceberry, Rocky Mountain maple as well as grasses, grow only in forest openings or forests with a 
more open canopy. Controlled burns or other vegetation management strategies aimed at creating a 
mosaic of forest conditions can be especially beneficial by providing abundant food resources in close 
proximity to cover. Research indicates that elk prefer to have hiding cover within approximately 500 feet 
of open habitats used for foraging (Thomas and Toweill 1982). Research has also shown that there is a 
direct relationship between level of road access and bull elk mortality (Leptich and Zager 1991, Unsworth 
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and Kuck 1991). During hunting season, elk are known to select habitats with contiguous, nonlinear 
hiding cover patches over 250 acres in size and more than 0.5 mi from open roads (Hillis et al. 1991). 
These “security areas” help maintain an elk population that is sufficient to provide continued hunter 
opportunity and a diverse bull age structure (Joslin and Youmans 1999). Non-winter elk habitat occurs 
across the whole Flathead NF. Elk winter habitat, mapped by MTFWP is displayed in Figure 68 and 
occurs in areas of low to moderate elevation distributed across the Flathead NF. 

Elk habitat on the Flathead NF occupies portions of four elk management units (EMUs) identified by 
MTFWP. The Salish, Swan, and Whitefish EMUs have large amounts of non-federally managed lands. In 
contrast, NFS lands make up the majority of elk habitat in the Bob Marshall Complex EMU, which is 
about 5,750 square mi in size and the largest EMU in terms of land area. Although private land comprises 
only 14 percent of this EMU, 29 percent of elk winter range is located on private lands (MTFWP 2004).  

Habitat Trends 
Since the late 1980s about 52,140 acres of private lands have been acquired by the Forest Service (USDA 
FS Flathead NF Viability-diversity Document June 2013). A large number of acres providing elk winter 
range have been acquires in the Swan EMU.  In 2004, MTFWP reported that elk populations wintering in 
hunting districts (HDs) 140, 141, 150, and 151 (the Flathead NF portion of the Bob Marshall Complex 
EMU) were lower in number than in past decades, likely due to forest succession in the absence of 
wildfire.  

Wildfires have been suppressed in most winter habitat areas due to the proximity of private property and 
other values at risk. Where feasible, prescribed (planned) fire, (sometimes in conjunction with tree 
harvest), has been used to restore winter elk habitat. Baty et al. (1996) found that silvicultural practices 
that create open stands of mature ponderosa pine were beneficial for elk on winter ranges west of the 
Continental Divide. These practices have been used in portions of the Swan Valley GA in recent years.  

Invasive weed species, such as Tansey Ragwort, Spottted Knapweed, and St. John’s Wort, have also 
caused a decreasing trend in elk habitat quality in some winter range areas on the Flathead NF, leading to 
an increasing trend in weed control efforts on winter ranges under a forest-wide weed management plan 
(USDA FS 2001c). Since the late 1980s, close to 40,000 acres of habitat have been improved via 
prescribed burns, planting, slashing, and weeding (Flathead NF Viability-diversity Document June 2013).    

An increase in wildfires since 2000 has created large areas of open habitat in summer and transitional elk 
habitats; first occupied by grasses and forbs and then transitioning to trees. Some of these areas are now 
becoming occupied by shrubs and in some cases, small trees. Since early-seral conditions are lower than 
typical historical levels (USDA FS 2010), cover is still widely available within the forest mosaic across 
the Flathead NF.  The numerous wet meadows, ponds, seeps, moist upper elevation basins, and springs 
that are well distributed across the forest are also an important characteristic of elk habitat.  Elk moist 
sites are managed in accordance with selected recommendations from the “Coordinating Elk and Timber 
Management, Final Report of the Cooperative Elk-Logging Study, 1970-1985”(USDA FS 1986 Flathead 
LRMP, appendix DD).   

MTFWP has stated a need to balance elk security needs with hunter opportunity (MTFWP 2004). Elk 
habitat security has increased since 1995, when Flathead NF LRMP amendment 19 was adopted, but 
miles of road on the Flathead NF continue to provide hunter opportunity.  In 1995, the Flathead NF had 
3,790 miles of road of which 1,835 mi were open yearlong or seasonally. In 2012, the Flathead NF had 
3,379 mi of road, of which 1,427 mi were open yearlong or seasonally (this total includes roads on 
Legacy Lands acquired by the Flathead NF) (USFS 2013). Use of off-highway vehicles, particularly 4-
wheelers, for hunting and retrieving elk has increased during the past decade (MTFWP 2004). Overall, 
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most of the forest is providing suitable cover, forage and security for elk under the current management 
regime and this condition is expected to continue to provide for suitable habitat. 

Population Condition and Trends 
As reported in the Statewide Elk Management Plan (MTFWP 2004), “In 1922, about 13,000 elk were 
estimated to occur in the National Forests of Montana and northern Idaho, exclusive of Yellowstone 
National Park (YNP)(West 1941). Probably about 7,500-8,000 of these elk were in Montana. In 1928, an 
estimated 10,900 elk were in Montana (Raymer 1930). By 1940, the National Forests of Montana, 
excluding YNP, were estimated to contain 22,000 elk (West 1941). All these estimates are subject to 
question, but give a general, relative sense of elk numbers in Montana early in the twentieth century.” 

In 2013, MTFWP estimated there were 148,648 elk in Montana, roughly 7 times the estimate in 1940. Of 
the total elk population, about 4540 are in MTFWP Region 1, northwest Montana, including 1,200 in 
hunting districts encompassing the Flathead NF (table 61). MTFWP has also studied elk calving and 
winter use patterns in portions of the Flathead NF (Vore and Schmidt 2001, Vore et al. 2007) and aerially 
monitors elk in the South Fork Flathead River GA on an annual basis (Vore 2012). Elk numbers in this 
area fluctuate from year to year, as do cow: calf ratios. In 2012 there were a total of 682 elk observed on 
aerial flights within HD 140 and 150, with an average cow:calf ratio of 100:29 for the two HDs. The ratio 
had improved for HD 150 but was still low for HD 140 when compared with the previous year. 

In addition to hunting harvest, wolves, grizzly bears, and mountain lions (cougars) can be effective 
predators of adult elk. They, along with black bears and coyotes, are also effective predators of newborn 
elk calves through their first few months of life. Black bears have been documented as substantial 
predators of newborn elk calves in mountain environments (Schlegel 1976 IN Mackie et al. 1998). 
Scientists, hunters and others have debated the impact of predation on elk population numbers and its 
influence on numbers of “huntable animals” for many years. Predation may influence population trend in 
the mountains of western Montana (Mackie et al. 1998).  
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Figure 68. Elk Winter Habitat (Source: MTFWP 2013)  
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Table 61. Elk hunting summary by hunting districts and GAs 

Flathead NF 
Hunting 
Districts 
(No.) and 

Flathead NF 
GA 

EMU 

Elk Plan 
Objective 

Point 
Estimate 

(Observed 
Elk) 

2013 or Most 
Recent Number of 

Elk Observed-
Representative of 

Trend 

Last 
Year 

Counted  

Status -- 
Over, At or 

Below 
Objective 

Estimated Elk 
Numbers 
Assuming 

80% of Elk Are 
Observed 

2011 

102  Salish 
GA SALISH NA NA NA NA 

109 WHITEFISH 600 452  NA 
110  North 
Fork GA WHITEFISH See 109 2005 NA 

120  Salish 
GA SALISH 110 125 2010 At  156 

130  Swan 
Valley GA BOB MARSHALL See 140 2013 At  

132  Swan 
Valley GA NORTH SWAN low numbers NA NA 

140  Hungry 
Horse GA 

BOB 
MARSHALL 225 185 2013 At  231 

141  Middle 
Fork GA BOB MARSHALL See 140 2013 At  

150 South 
Fork GA 

BOB 
MARSHALL 400 435 2013 At  544 

151 South 
Fork GA BOB MARSHALL See 150 2013 At  

170 Valley 
WF- 

Flathead Lk 
NORTH SWAN low numbers NA NA 

MTFWP Region 1 Total 4,540 
Table data from MTFWP 2013: estimated elk numbers are not comprehensively validated with site specific research or enhanced 
monitoring efforts. Estimates are not framed 
Status is based on sub-objective of 2,600 elk on public lands. 

Mule Deer 

Habitat Condition 
According to MTFWP, “Mule deer and white-tailed deer are the most widely distributed and abundant big 
game mammals in Montana. Although evolved to live and thrive in broadly different environments, the 
two species are remarkably adaptive. Both occur in a wide variety of habitats, under widely fluctuating 
environmental conditions, in the presence of numerous other wild mammals and domestic livestock, and 
in the wake of extensive human development and disturbance.” (MTFWP website)  

The mountainous ecosystems contain populations of both species of deer that collectively occupy most of 
the western third of Montana (Mackie et al. 1998). Non-winter mule deer habitat occurs across most of 
the Flathead NF. Winter mule deer habitat in the Flathead NF GAs is displayed in Figure 69 and occurs 
where there are patches of suitable habitat.  
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Figure 69. Mule deer winter habitat (Source: MTFWP 2013)  
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During storm-free winter conditions, mule deer prefer open Douglas-fir stands often associated with steep 
shrub fields and rock outcrops that act as “solar radiators” (Steerey 1979, Youmans 1979). However, 
while critical to the occurrence of deer in mountain environments, winter range was not the primary factor 
determining deer numbers and dynamics (Mackie et al. 1990, Pac et al. 1991 in Mackie et al. 1998). For 
mule deer in mountain/foothill environments, mature (150–300 years) Douglas-fir stands with irregular 
canopies and structure that promotes a patchwork of understory diversity provide key fawn rearing 
habitats (Pac et al. 1991). High quality forage resources and security for fawn rearing occur in optimal 
combination in topographically complex forest communities inhabited by mule deer. 

Habitat Trends 
Douglas-fir stands used by mule deer have experienced a general increase in understory density due to 
forest succession, while recent infestations of Douglas-fir beetle and root rot have created openings in the 
canopy that increase structural diversity and are beneficial to mule deer. According to Mackie (et al. 
1998), “During the last 50 years, extensive effort has been directed at vegetation manipulation to increase 
the amount of forage available on winter ranges in the western United States. Numerous studies show 
positive responses in ungulate distribution and use related to habitat manipulation (Anderson et al. 1974, 
Riggs and Peek 1980, Bentz and Woodard 1988, Klinger et al. 1989). Stansberry (1996) evaluated habitat 
enhancements on mule deer and bighorn sheep winter range adjacent to and above Lake Koocanusa in 
northwest Montana. He concluded that forage production was increased by slashing and burning. These 
results generally agreed with other studies (Cook et al. 1989, Klinger et al. 1989, Stussy 1993 in Mackie 
et al. 1998).  

Population and Trends 
Both species of deer congregate on winter habitats in the lower foothills and river valleys where deer 
occur at densities of 6–60 deer/km2. In summer, deer exploit both adjacent and distantly located 
reproductive habitats at higher elevations where densities vary from 1–15 deer/km2. For mule deer, the 
2013 population estimate is 10,109 for MTFWP R1, compared to 14,601 for the 10 year average—a 
decline of about 30 percent. According to MTFWP (2013) mule deer numbers in MTFWP Region 
1ppeared to hit a record low in 2011 after two severe winters in 2009–2010 and 2010–2011(at the higher 
elevations where mule deer winter), but numbers were beginning to rebound in some areas in 2013 (Their, 
Tim 2013). The combined effects of multiple predators could exert greater and more consistent predation 
pressure (MacNab 1985) compared to other environments with fewer effective deer predators (Mackie et 
al. 1998).  

White-tailed Deer 

Habitat Condition 
Whitetails usually rely on an energy conservation strategy during harsh winters and are more 
opportunistic during mild winters. Conifer cover moderates temperature extremes, and reduces wind 
velocity and radiant heat loss. Snow depth under the conifer canopy is also minimized, providing easier 
access to foraging sites (Youmans 1979). White-tailed deer studies in the Salish GA of the Flathead NF 
(MTFWP 2006) confirmed the need to maintain forest canopy on low elevation forests to yield both 
thermal and snow intercept benefits, as well as to provide arboreal lichens for deer during winter. Studies 
in Montana found no evidence that commercial thinning of conifer canopies or reduction in understory 
conifer density was desirable on whitetailed deer winter ranges where deer frequently contend with deep 
snow conditions (Baty 1995,  Stansberry (1996), Baty et al. 1996 in Mackie et al. 1998). Arno and others 
(1987) recommended coupling prescribed fire with small partial cutting areas up to about 1.5 acres in size 
to perpetuate the overstory canopy and stimulate forage production on whitetail winter ranges in some 



Flathead National Forest Assessment  

225 

northwest montane forest types. White-tailed deer may use agricultural crops where available and use 
varies from year to year depending on winter severity (Kamps 1969). 

In summer, reproductive requirements are met by using a diversity of vegetation communities centered in 
riparian areas. White-tailed deer habitat guidelines written by MTFWP biologists recommend maintaining 
or establishing a zone of “arboreal vegetation” at least 100 feet or 1.5 sight distances from the edge of 
riparian features (Riley and Cross 1983). A study of white-tailed deer occupying northwest montane 
forests in the Salish GA of the Flathead NF concluded that riparian areas and adjacent uplands containing 
pole/immature timber were very important as centers of deer use in summer (Morgan 1993). In addition, 
timber management to optimize deer habitats in western Montana “should emphasize perpetuation or 
enhancement of habitat diversity” (Mackie et al. 1998). Morgan stated that harvest units in summer deer 
habitat would have minimal effect on white-tailed deer if located on northerly and westerly aspects, 
ridgetops, and other sites more distant from riparian habitat. White-tailed deer are more adaptable to large 
landscape fragmentation and roading than are elk. Overgrazing by cattle may degrade habitat, especially 
in riparian areas, but the Flathead NF has little cattle grazing.  Non-winter white-tailed deer habitat occurs 
across most of the Flathead NF. Winter white-tailed deer habitat in the Flathead NF GA is displayed in 
Figure 70 and occurs at low elevations—primarily in the Salish Mountains and Swan GAs.  

Habitat Trends 
Management considerations for moist sites important to deer in summer have been outlined in the 
Flathead NF LRMP, INFISH/aquatic guidelines for RHCAs and BMPs for forestry in Montana. RHCAs 
are defined as 300 feet from either side of fish bearing streams, 150 feet from perennial streams, 50 feet 
from intermittent streams and wetlands less than 1 acre, and 150 feet from lakes or large wetlands. This 
habitat direction, along with a requirement for buffers of 300 feet around Howellia ponds in the Swan 
Valley GA, has generally met summer habitat management recommendations for white-tailed deer and 
has maintained high quality summer habitat.  

Existing Flathead NF LRMP direction has limited harvest on white-tailed deer winter ranges to maintain 
at least 50 percent thermal/snow intercept cover on NFS lands providing winter range. However, there has 
been a declining trend in winter habitat on private lands in the Salish Mountains and Swan Valley GAs 
due to increased residential subdivision of winter range and adjacent forested slopes. Purchase of legacy 
lands in the Swan Valley GA is anticipated to benefit white-tailed deer habitat. Mackie (et al. 1998) 
recommended that deer habitat improvements in mountain environments focus on acquisition or 
easements that protect the ability of deer to use winter ranges in an undeveloped condition.  

Population and Trends 
In 2013, MTFWP estimated there were a total of 73,109 white-tailed deer in MTFWP Region 1 
(northwest Montana), slightly lower than the 10 year average of 74,753 from 2003–2012. Big game 
populations can fluctuate for a variety of reasons. According to Mackie, “white-tailed deer populations in 
northwest Montana increased to an apparent record high level (compared to the previous 20 years). This 
probably resulted from favorable habitat changes, mild winters, low hunter harvest rates, and possibly a 
numerical advantage favoring deer in the presence of predators. However, the increasing trend could end 
in the face of a catastrophic winter. If adult female harvest rates were high in conjunction with high 
predation and poor fawn recruitment, a significantly lower population could persist for a time even after a 
return to favorable environmental conditions” (Mackie et al. 1998).  

A local study in the North Fork of the Flathead River, (Kunkel 1997) indicated that the white-tailed deer 
population had declined because of low fawn recruitment caused by the additive effects of multiple 
predators, not any single predator species. MTFWP has adjusted harvest regulations in northwest 
Montana in recent years to maintain deer populations. 
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Figure 70. White-tailed deer winter habitat (Source: MTFWP 2013)  
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Moose 

Habitat Condition 
In northwest Montana, moose use a variety of mid to high elevation forest types in summer, including 
closed canopy lodgepole pine and sub-alpine fir forests and early successional forest habitats (Matchett 
1985) as well as aspen stands, willow habitats, mountain parklands, and alpine meadows (Peek 1962, 
Knowlton 1970). Moose appear to be less limited by forage availability and habitat type during summer 
months than in winter, except for a tendency to select for areas near conifer forest or aspen patches that 
may function as thermal cover to avoid heat stress (Renecker and Hudson 1986, Becker 2008). While 
shrub dominated habitats are used year round, these areas are critical in winter because they provide much 
higher quantity and quality of forage compared to other available habitats (Van Dyke et al. 1995). Studies 
suggest that wildfire may be most beneficial to moose when a mosaic of burned and unburned forest 
patches is created. In many areas, moose forage in willow habitats until increased snow depth forces them 
into conifer forests, where they forage on sub-alpine fir (Tyers 2003) and yew. Numerous studies 
(reviewed by Balsom et al. 1996) indicate that mature coniferous forest habitats are important for thermal 
cover and more favorable snow conditions that can increase availability of forage and facilitate avoidance 
of predators. Moose are known to move out of coniferous forest in winter and expand their habitat use 
where crusted snow can support their weight.  

Habitat Trends 
Throughout northwest Montana moose populations increased and expanded in range through the early 
1990s, which is believed to be due to prevalence of early successional forest created by fire and timber 
harvest (Brown 2006), and which is generally favorable to moose. Moose frequently use both logged and 
burned forest habitat in the first 10 to 30 years (Eastman 1974 IN Smucker et al. 2011, Telfer 1995, 
Brown 2006). In the Yaak River drainage of northwest Montana, moose selected clearcut areas logged 
15–30 years ago, and areas within 100 meters of a cutting unit (Matchett 1985). Across western Montana, 
sharp declines in timber harvest on NFS lands during the 1990s resulted in less early successional forest 
habitat than existed 50 years ago (Smucker et al. 2011). This trend is now being reversed in some areas, 
such as the North Fork and South Fork GAs of the Flathead NF, due to an increase in wildfires that have 
occurred since 2000. Areas burned by wildfire along the west side of the reservoir in the Hungry Horse 
GA are developing with dense stands of willow. Non-winter moose habitat occurs across most of the 
Flathead NF. Winter moose habitat in the Flathead NF GAs is displayed in Figure 71. The majority of 
winter habitat occurs in the Salish Mountains and North Fork GAs. 

Population Condition and Trends 
In 2006, MTFWP estimated there were a total of 2,048 moose in MTFWP Region 1 (northwest Montana) 
and 4,998 statewide. Moose are hunted under a limited permit system and survey data collected has a 
number of limitations for making larger-scale inferences or evaluating long-term trends (Smucker and 
Garrott 2011). The number of moose permits in Region 1 was gradually doubled between 1983 and 1995. 
Between 1995 and 2010, the number of moose permits issued in Montana was reduced by 40 percent, 
with most of this loss occurring in Regions 1 and 3. Perceived declines in moose in many areas across 
Montana in recent years have elicited concern from biologists, managers, and members of the public. A 
survey of MTFWP biologists found that predation was the most common concern (> 75 percent of 
respondents) for factors limiting moose, followed by habitat succession, hunter harvest, disease and 
parasites, habitat loss and fragmentation, livestock grazing, and invasive weeds (Smucker and Garrott 
2011). 
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Figure 71. Moose Winter Habitat (Source: MTFWP 2013)  



Flathead National Forest Assessment  

229 

Mountain Goat 

Habitat Condition 
In contrast to deer, elk, and moose, Flathead NF mountain goat populations are restricted to certain areas 
in the Bob Marshall Wilderness complex, the Mission Wilderness, Jewel Basin Hiking Area, and adjacent 
high elevation lands. These areas are located in the Swan Valley, Hungry Horse, South Fork, and Middle 
Fork GAs. Mountain goats are usually found in the most rugged mountainous areas of steep cliffs and 
rock bluffs, narrow ledges, rocky canyons, talus and rock slopes. They are considered non-migratory, 
although there may be a vertical movement from high elevation summer ranges to slightly lower 
elevations during the winter period (figure 72). Unlike deer, elk or moose, mountain goats have 
specialized behavior that has helped them to efficiently use rigorous terrain that they occupy. Highly 
traditional behavior restricts mountain goats to regular seasonal use patterns, which in turn make them 
vulnerable to habitat changes within their range. Compared to other North American ungulates, mountain 
goats have a high natural mortality rate (Chadwick 1973, Joslin 1985).  

Habitat Trends 
Areas of the Flathead NF occupied by mountain goats are primarily in wilderness lands, which are closed 
to motorized and mechanized use year-round, and roadless lands, providing a high level of security for 
mountain goats. Natural ecosystem processes prevail in these areas, maintaining high quality habitat 
conditions. Non-winter mountain goat habitat is found within the South Fork Flathead, Middle Fork 
Flathead, Hungry Horse and Swan Valley GAs. Winter mountain goat habitat occurs in small areas with 
non-winter habitats. 

Population and Trends: 
Mountain goats are harvested in about half a dozen hunting districts in the Middle Fork, South Fork, and 
Swan Valley GAs of the Flathead NF with 1–2 licenses for each hunting district. Mountain goat 
populations on the Flathead NF are believed to be stable. During the 1950s, as many as 50 mountain goats 
were thought to occur in the Whitefish Range in the North Fork GA and goats were actively hunted. 
Mortalities from both legal and illegal hunting were thought to be major contributing factors in their 
decline. The last reliable reports of goats in the Whitefish Range were in the early 1990s and were likely 
dispersers from Canada or Glacier NP. No mountain goats are known to occur in the Whitefish Range 
south of the Canadian border at this time (Their, Tim 2010). 
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Figure 72. Mountain Goat Habitat (Source: MTFWP 2013)  
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Terrestrial Invertebrate Species 
Invertebrates are animals without a backbone. They are cold-blooded, meaning their body temperature 
depends upon the temperature of their surrounding environment. They account for more than 97 percent 
of all species alive today. They include such animal groups as insects, molluscs, crustaceans and 
arachnids (i.e., spiders). Potential SCC 

There are no terrestrial invertebrates recommended for inclusion as SCC because species are believed to 
be secure or there is little recent information on their occurrence.  

Potential Species of Public Interest  
Table 62 displays invertebrate species known or suspected to occur on the forest, to be considered for 
inclusion as species of public interest. These species meet the following criteria: 

a. MTNHP has designated species as a state species of concern. 

b. Species occurrences are historic; low or there is unknown occurrence within the plan area. 

c. Species has habitat/modeled habitat may be affected by management activities in the plan area. 

d. Species is of public interest for survey work, including those species identified cooperatively with 
other state agencies and organizations. 

e. Species poses a threat to its ecosystem or species diversity within its ecosystem.  

Table 62. Terrestrial invertebrate species to be considered for inclusion as species of public interest 

Species 
common 

name 
Scientific 

name Ranking Occurrence 

Lake Disc 
mollusk 

Discus 
brunsoni 

MT SOC, 
G1, S1 

Unknown. A few documented observations (20+ years ago) on the 
Flathead NF. Known from a single talus slope in Mission Mtn. tribal 
wilderness where diorite is abundant and limestone absent. Survey 
for this species in modeled suitable habitat. 

Gillette's 
Checkerspot 

butterfly 

Euphydryas 
gillettii 

MT SOC, 
G3, S2 

Unknown. Documented on the Flathead NF (20+ years ago) and to 
the east in Glacier NP (5–10 years ago) in open, moist conifer 
forests, moist meadows, and streamsides. Survey for this species in 
modeled suitable habitat. 

Humped Coin 
mollusk 

Polygyrella 
polygyrella 

MT SOC, 
G3, S1S2 

Unknown. No documented observations on the Flathead NF but 
predicted distribution model shows suitable habitat in a small area of 
the Flathead NF. Found in moist forests of Pseudotsuga menziezii 
and Picea engelmannii, often in association with outcrops and talus. 
Survey for this species in modeled suitable habitat. 

Shiny 
Tightcoil 
mollusk 

Pristiloma 
wascoense 

MT SOC, 
G3, S1S3 

Unknown. Several observations (20+ years ago) documented in the 
northeast and northwest sections of the Flathead NF. Found under 
woody debris and rocks in leaf and needle litter and duff (Hendricks 
2012). Survey for this species in modeled suitable habitat. 

Lyre 
Mantleslug 

Udosarx 
lyrata 

MT SOC, 
G2, S1 

Unknown. No documented observances on the Flathead NF, but the 
predicted distribution model shows  small areas of suitable habitat 
and it is known just to the south. Occurs mostly in mesic mixed 
conifer forest/riparian woodlands, sometimes with talus, also at 
higher elevation in drier habitat where snow banks and seeps keep 
soil moister. Survey for this species in modeled suitable habitat. 
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Species 
common 

name 
Scientific 

name Ranking Occurrence 

Sheathed 
Slug 

Zacoleus 
idahoensis 

MT SOC, 
G3G4, 
S2S3 

Unknown. A few observations (20+ years ago) in sections of the 
Flathead NF. Predicted suitable habitat lies on the lowland 
boundary/fringes of the Flathead NF. Occurs in moist sites, generally 
in exceptionally botanically diverse and intact forests, including talus. 
Absent from sites disturbed by timber harvest and livestock grazing. 
Survey for this species in modeled suitable habitat. 

Pollinators 

Introduction 
Pollination is an essential ecosystem service, not only for agriculture but also just as important for native 
vegetation and wildflower diversity. Without wild pollinators, there would be fewer plants in the forest, 
and possibly fewer plant species. Wildlife would be greatly impacted by the lack of forage, not to mention 
the impact to the human experience in nature. Agricultural crops rely on commercial honey bees; yet, a 
great deal of pollination comes from local wild pollinators from adjacent natural areas (Black et al. 2008, 
Potts et al. 2010). Abiotic resources would be impacted as well; without the fine root systems provided by 
many plants, there would likely be more wind and water erosion.  

Pollinators not only include bees (honey, leafcutter, bumble are the most commonly studied) but also 
include beetles, bats, birds, butterflies, flies, moths, and wasps. The decline of the monarch butterfly is 
well documented on the West Coast and, recently, the east coast of North America. Other species, such as 
Bombus occidentalis (western bumble bee) are imperiled. More pollinators are critically imperiled, 
possibly extinct (Xerces Society 2013). 

Existing Information/Information Gaps 
There is very little, if any data, available for pollinators on the Flathead NF. There are various “pollinator 
projects” like pollinator gardens at local schools, wildflower and pollinator walks and talks sponsored by 
Audubon or Montana Native Plant Society, and the occasional conference or training for agencies and 
local crop growers. 

As of the time of this assessment, there have not been any research studies specifically regarding 
pollination in the Flathead Valley and surrounding areas. Although there is no known issue with local 
pollinators, there is the possibility that they have been affected by agriculture, land development, and 
forest management. There are many agricultural lands in northwest Montana that are adjacent to Flathead 
NF lands. Crops that are likely serviced by wild pollinators include (but are not limited to) cherries, 
apples, berries, alfalfa, dill, canola, potatoes, wheat, barley, corn, mixed vegetables, and rangeland 
(livestock rely on healthy native plant growth for nutrition, which pollinators are key to providing). There 
are also several organic farms in northwest Montana and community supported agriculture that service the 
Kalispell, Bigfork, Whitefish, Lakeside, and Columbia Falls communities. 

Stressors and threats 
There are several stressors on wild and domesticated pollinators (Vanbergen 2013; Potts et al. 2010). 
Although researchers have not determined the specific cause of pollinator decline, they have developed 
the following list of pressures that when overlapping in space and time are speculated to cause individual 
illness and population crashes: 

• Habitat conversion and fragmentation 
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• Malnutrition  
• Invasive species 
• Pests and pathogens 
• Pesticides/herbicides 
• Climate change 
Some of these pressures are out of the control of the Flathead NF, such as climate change, pests and 
pathogens. Other stressors, such as habitat fragmentation, invasive species, herbicides, and malnutrition  
can be influenced by Flathead NF management. While the effects of some stressors may be obvious, like 
pesticide and habitat conversion, effects from other stressors like malnutrition and climate change may 
not be so obvious.  

Habitat conversion and fragmentation as a general topic is discussed elsewhere in the assessment. How 
these can affect pollinators is by physically removing habitat for them to nest and to forage. Much of the 
land conversion is from natural habitat to agriculture or development. Land development (residential or 
industrial use) basically removes impacted land from existing pollinator habitat. Agriculture provides 
some use in the form of forage, and possibly nesting, yet the forage is short-lived. Generally speaking, as 
crops grow, seed and senesce, they are then harvested and tilled under, ready for the next season of 
growth. The crop may provide food for the pollinators, yet the pollinators need a full season of forage. 
Some crops, such as grains, do not need animal pollinators, and instead are wind pollinated. Some crops 
may provide forage for generalist species, yet they could exclude specialist pollinators.  

Fragmentation can also occur through forest management. Depending on the type of management, 
wildflowers can either be protected or impacted. Ground disturbance which occurs during vegetation 
management activities, especially during the summer or fall, can disturb or remove ground nests and tree 
or snag nests.  

Malnutrition can be caused by a lack of plant diversity for pollinators. Researchers theorize that although 
generalist pollinators can move to using invasive plants like spotted knapweed, they may not be getting 
all the nutrients necessary that would normally be found by a varied diet of native wildflowers. While 
generalist pollinator species can use invasive plant species, specialist pollinators likely would not thrive. 
A lack of plant diversity can also be caused by the repeated use of herbicides in an area. Most herbicides 
used on the Flathead NF target broadleaf plants, which leave behind grass and grass-like plants. These 
types of plants are wind pollinated and do not provide nectar for animal pollinators. Without the essential 
vitamins and minerals, like humans, pollinator immune systems become compromised. This leaves them 
more susceptible to parasites and disease, affecting individuals and eventually populations.  

Pollinators have their own suite of pests and disease. There is the well-publicized colony collapse disorder 
that has affected honey bee hives in recent years. Several possible causes have been identified, but none 
have been identified as the definitive cause of the decline. There is evidence that the colonies go through 
cycles of collapse, although no causes were identified at the time for those. Current collapses are in the 30 
to 40 percent range, which is significant. Mites have been introduced from Europe, as well as gut fungus 
and viruses, contributing to further declines. The mites are thought to spread viruses between hosts. While 
these are the effects seen in apiaries, wild bees can also be infected where the two intermix.  

Systemic pesticides are used heavily in developed countries to protect crops from harmful pests. When 
these types of pesticides are applied to crops, they metabolize throughout the plant, including the pollen 
and nectar. Long after pesticide application, the chemicals are still found in the plant and surrounding soil. 
There have been many studies on the effects of these pesticides (neonicotinoids) on pollinators, mostly 
bees. There is also much controversy surrounding this topic. Although there has not been a direct link 
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between neonicotinoids and colony collapse disorder, there has been the implication that the impacts of 
the pesticides to pollinators’ immune systems makes them more susceptible to pests and pathogens 
(intestinal parasite Nosema), which are thought to be the primary cause behind colony collapse disorder. 
Some of the specific pesticide chemicals and their individual compounds are toxic to honey bees, 
bumblebees and solitary bees. The sublethal impacts to bee behavior that have been correlated with 
pesticides are problems flying and navigating, reduced sense of taste, slower learning ability, lack of 
appetite, decreased reproduction, and lower worker survival rates. These impacts, when combined, greatly 
affect foraging behavior, homing ability, reproduction and survival (Hopwood et al. 2012; Laycock et al. 
2013; Di Priscoa et al. 2013). While the Forest Service does not use neonicotinoids, it is likely that private 
landowners use these chemicals. The Forest Service has used carbaryl in the past, to deter bark beetles in 
old growth ponderosa pine stands. For this treatment, application was restricted to cool mornings to avoid 
prime pollination time of the mid-day heat. 

Herbicides, by their nature, are targeted toward controlling plant populations. There are not as many 
studies on the effects of herbicides to pollinators. It is safe to assume, however, that directly spraying 
pollinators is not good for their health. Since they are such small creatures without much external 
protection, their risk of absorbing chemicals directly through their exoskeleton is very high. They are 
covered in hair that can easily hold onto droplets of herbicide. While herbicides are sprayed on the forest 
for the sole purpose of controlling invasive plants, they also affect native vegetation that is in the path of 
the herbicide, which also reduces insect forage. Much of the chemical treatment on the forest is restricted 
to roadsides, gravel pits, landings, trails and campgrounds. 

Climate change affects the range of pollinators, the range of their food (native plants), the timing of their 
food (phenology of wildflowers shifting to earlier in the season), and the gap that can exist between them. 
There is some debate as to whether pollinators shift with their key plant species. Plant species have been 
observed over the past couple decades shifting spatially toward the poles as well as flowering earlier in 
the growing season. Some habitats are more affected than others, depending on abiotic factors such as 
precipitation, photoperiodicity, and temperature. Spring ephemerals may be more affected than mid-
summer bloomers. Other species are dependent on photoperiodicity, regardless of temperature or 
precipitation, possibly exposing those individuals to freezing or hot temperatures. Bloom times may start 
earlier but last until the historical senescing time (Hegland et al. 2009). As plants are changing, so must 
their animal pollinators. 
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